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F o r e w o r d 

In the past decade, we have witnessed 
increased public and media attention on 
autism and its spectrum disorders. Public 
attention also has brought to the fore the 
enormous impact the diagnosis of autism 
can have on parents and families. These 
parents embark on a path with many ques-
tions and a search for answers. Among the 
most critical of questions is, “what can be 
done to help my child now?” The urgency 
that families experience in seeking alterna-
tive courses of action is met with a vast array 
of programs, fixes, and seemingly definitive 
answers, many of which have no basis in fact 
and can even distract from very promising 
options. The urgent question of individual 
families is embraced by the science commu-
nity as well – both seek to identify whether 
there are interventions, treatments, pro-
grams, or regimens that genuinely help. 
We need a resource that can tell us what we 
know based on the most recent and rigorous 
evidence and what seems very promising 
that is in the process of development. We 
finally have that resource and are indebted 
to the editors and contributors of this book 
in bringing it to fruition. The book covers a 
broad array of interventions –  psychosocial, 
educational, biological, and alternative 
therapies – and sifts through a vast amount 
of research to draw informed conclusions.

Evaluation of treatments for autism 
spectrum disorders is challenging to say the 
least. Autism encompasses several domains 
of functioning that are appropriate tar-

gets for intervention. Communication 
and language, social skills, repetitive and 
self-stimulatory behaviors, limits in play 
and self-care, and hyperactivity, anxiety, 
and other areas of functioning may or may 
not be involved in the symptom presenta-
tion and in varying degrees and combina-
tions. Evaluation of treatment outcome is 
complex because there is no single critical 
outcome that is a common metric for all 
approaches or for all children. Contrast this 
with interventions directed toward more 
circumscribed goals (e.g., reducing blood 
pressure or eliminating an infection) and 
the challenge becomes clear. Thus, evalua-
tion of treatment requires a tempered view 
that eschews simple answers and verdicts 
about one or two treatments having “the” 
answer. Autism’s many facets preclude a 
single answer, at least at present.

Treatments for autism vary in their focus 
and comprehensiveness. A very successful 
program in relation to social behavior or 
communication may leave untouched other 
domains of functioning that also are in need 
of intervention. Even within a given domain 
(e.g., social behavior), the goals (e.g., inter-
preting social cues, listening to others, or 
interacting) may vary for different inter-
ventions and for youths of different ages 
(e.g., preschool, teens). We want to satisfy 
the query of which treatment is better, but 
more often than not the treatments have 
not been compared and, because of varied 
goals, are not directly comparable.
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The task of presenting treatments that 
have evidence is not all that straightfor-
ward. The quality and quantity of evidence 
represent as much of a spectrum as does 
autism. Controlled research is difficult to 
conduct and sacrifices often need to be 
made along the way in deciding whom to 
include, what will be evaluated after treat-
ment, whether and how long follow-up will 
be conducted, and more. Thus, one does 
not merely tally the studies in support of 
an intervention and convey the count. As 
accomplished in this book, it is critical to 
elaborate the nuances of the evidence and 
how they will be addressed to reach mean-
ingful conclusions.

The success of this book stems from 
how these and other complexities are han-
dled. It would have been understandable 
if the editors and contributors conveyed 
that the topic is too complex or that we 
do not know enough to reach any con-
clusions at this time. When it comes to 
clinically relevant topics and the lives of 
individuals, this would be academia gone 
awry. The  important problems in science 
(and life) invariably are complex and action 
is required without knowing all that we 
would like or even need to know. The edi-
tors and contributors were keenly aware of 
this, acknowledge the complexities, and still 
give us meaningful and helpful conclusions. 
The book brings together a remarkable set 

of chapters that embrace complexity, con-
vey what we know that can be useful now, 
and identify what the next steps ought to 
be to ensure further progress.

There is a natural tension in science that 
encompasses hope and frustration. Hope 
stems from advances in our understand-
ing and breakthrough findings (e.g., a new 
diagnostic method, very early identifica-
tion of a clinical problem, a genetic or neu-
rological underpinning). These advances 
are pregnant with implications that some-
thing useful is close at hand and will make a 
difference. Frustration stems from the fact 
that, as with any pregnancy, there is a ges-
tation period and implications may not be 
delivered quickly enough to those in need 
of help right now. The book bridges the gap 
between hope and frustration by convey-
ing that there are interventions that make a 
difference now. Progress in research is still 
needed but much has been made. As work 
continues, an equally daunting challenge 
is to ensure that our best interventions at 
present reach the public and those who 
provide services to them. The editors of 
this book have made remarkable contribu-
tions to understanding autism already and 
we are indebted to them for yet another 
such contribution on the key topic – what 
do we know that will help – based on our 
best science, presented by a stellar list of 
contributors.

Alan E. Kazdin
Yale University

2010  
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C h a p t e r  1

Evidence-Based Practices in 
Autism: Where We Started

Brian Reichow and Fred R. Volkmar 

Abbreviations

ABA Applied behavior analysis
APA  American Psychological 

 Association
ASDs Autism spectrum disorders
ASHA  American Speech–Language–

Hearing Association
DSM-III  Diagnostic and Statistical 

Manual of Mental Disorders 
3rd edition

DSM-IV  Diagnostic and Statistical 
Manual of Mental Disorders 
4th edition

EBM Evidence-based medicine
EBP Evidence-based practice*

EBT Evidence-based treatment
EIBI  Early intensive behavioral 

intervention
EST  Empirically supported 

 treatment
FAPE  Free and appropriate public 

education
FDA  Food and Drug 

 Administration
ICD-10  International Classification of 

Diseases and Related Health 
Problems 10th edition

IDEA  Individuals with Disabilities 
Education Act

IEP  Individualized education 
program

ISP  Individualized support 
 program

LEAP  Learning experiences and 
alternative programs for 
 preschoolers and their parents

LRE Least restrictive environment
NRC National Research Council
PECOT  Patient exposure to 

 intervention, control group, 
outcome, and time course

* In the social sciences the conceptualization of 
 evidence-based medicine assumed multiple names 
(e.g., evidence-based treatments, empirically sup-
ported treatments, evidence-based practice). Although 
some researchers point out intricate differences 
between the terminologies (see Drake et al. 2004; 
Kazdin 2008; Hamilton 2007) the term “evidence-
based practice (EBP)” is used for the remainder of this 
book (unless otherwise noted) to represent the pro-
cess of using empirical evidence, clinical judgment, 
and client values to make treatment decisions.
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PICO  Problem intervention, 
 comparison, outcome

PRT Pivotal response treatment
RCT Randomized control trial
SIGN  Scottish Intercollegiate 

Guidelines Network
SSED  Single subject experimental 

design
TEACCH  Treatment and Education of 

Autistic and Communication 
related handicapped Children

UCLA  University of California at 
Los Angeles

Where We Started

Sadly, the early history of intervention 
research in autism (1943–1980) can be 
relatively briefly summarized. In his initial 
description of autism, Kanner (1943) pro-
vided some follow-up information on the 
cases he had seen. Apart from one child 
“dumped in a school for the feeble minded” 
(Kanner 1943: 249), the other children 
(then between 9 and 11) had shown some 
development of social skills although fun-
damental social difficulties remained. Kan-
ner’s original paper was not particularly 
concerned with intervention and, over 
the years, the varying conceptualizations 
of autism have led to marked changes in 
intervention. The emphasis on parental 
success and some social oddity (which was 
also noted by Kanner, who emphasized it 
because he believed the disorder to be con-
genital and hence not likely entirely attrib-
utable to psychopathology in the parents) 
led various clinicians in the 1950s to pos-
tulate a strong role for experience in the 
pathogenesis of autism (Bettelheim 1950; 
Despert 1971) and to mistaken attempts 
to “fix” the child through psychotherapy. 
Such attempts persist in some countries, 
particularly France, to the present day even 
though prominent analysts, such as Anna 
Freud, cautioned against such notions (see 

the review by Riddle in 1987). Diagnostic 
controversy (e.g., whether autism was the 
earliest form of “childhood schizophrenia”) 
also contributed to confusion about best 
treatment practices. However, the growing 
recognition that autism was a biologically 
based condition (Rimland 1964) coupled 
with evidence that it was not the earliest 
manifestation of schizophrenia (Kolvin 
1971; Rutter 1972) and had a strong genetic 
basis (Folstein and Rutter 1977) and a 
strong brain basis (Cohen and Young 1977) 
led to a major shift in thinking and stimu-
lated a large, and ever expanding, body of 
research on these conditions (Volkmar, in 
press). It became clear that efforts to reme-
diate autism via intensive psychotherapy 
were also misguided (Riddle 1987) and that 
structured educational (Bartak and Rutter 
1973; Schopler et al. 1971) and behavioral 
(Ferster 1961; Lovaas et al. 1966a, b, 1971) 
interventions were associated with positive 
behavior change.

Educational interventions in the 1950s 
and 1960s were, at best (and when avail-
able), spotty. Schools could, and did, decline 
to serve students whose behavior was more 
challenging. Children with autism were 
frequently turned away from schools and 
their parents were advised to place them in 
residential institutions. Fortunately, some 
parents did not heed this advice and either 
found schools willing to work with their 
child or started programs of their own. 
These programs, many of which continue to 
exist today, were some of the first to imple-
ment behavioral and drug treatments for 
autism (Greden and Groden 1997; Lettick 
1981; Simonson et al. 1990; Sullivan 2005). 
A host of interventions was tried including 
a vast array of medications, reinforcement 
schedules and paradigms, and aversive con-
ditioning techniques. Much of this early 
work remains difficult to interpret given the 
small sample studies, lack of controls, and 
often lack of clarity about what was actu-
ally being studied. Several factors led to 
improved research on treatments for autism.
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During the 1970s, several lines of 
 evidence began to suggest that autism was 
a distinctive disorder, apart from other 
conditions, childhood schizophrenia in 
particular. The recognition of autism as 
an official diagnostic category in the land-
mark Diagnostic and Statistical Manual, 3rd 
edition (DSM-III; American Psychiatric 
Association 1980) facilitated both research 
and public awareness of the condition. well 
before DSM-III appeared, the founding, in 
1971, of the Journal of Autism and Develop-
mental Disorders (originally called the Jour-
nal of Autism and Childhood Schizophrenia) 
provided an important forum for research 
to be disseminated. Intervention programs 
began to be more closely allied with univer-
sities and research programs. These pro-
grams took various forms. For example, the 
Treatment and Education of Autistic and 
Communication related handicapped Chil-
dren (TEACCH) program was founded 
by Eric Schopler in 1972 as a statewide 
program for children in North Carolina 
(Mesibov et al. 2005; Schopler 1997). The 
TEACCH model was eclectic, drawing 
from structured teaching, work with par-
ents, and specific curricular materials. Pro-
grams based in technologies derived from 
the field of applied behavior analysis (ABA), 
such as the UCLA Young Autism Project 
directed by Lovaas (Lovaas 1987; Lovaas 
and Smith 1988) became increasingly 
sophisticated with expansion into new areas 
of behavioral intervention including piv-
otal response treatment (PRT) approaches 
(Koegel and Koegel 2006; Schreibman and 
Koegel 1996; Schreibman and Ingersoll 
2005) and incidental teaching (McGee et al. 
1999). Other programs emphasized more 
developmental principles, e.g., the Denver 
model began in 1981 as a demonstration 
day treatment project (Rogers et al. 2000). 
Sometimes programs were originally based 
at a center, e.g., the Douglas Developmental 
Center at Rutgers University (Harris et al. 
2005), and were designed to serve older 
children; often, as was true at Douglas, the 

focus expanded to include preschool chil-
dren and an emphasis on treatment in more 
integrated settings. Some models, such as 
the individualized support program (ISP) 
at the University of South Florida (Dun-
lap and Fox 1999), were concerned with 
parent training while  others, such as those 
 developed by Strain and colleagues as the 
Learning Experiences and Alternative Pro-
grams (LEAP) for preschoolers and their 
parents (Strain 2001; Strain and  Hoyson 
2000) were  concerned with facilitating 
peer-mediated social interactions.

Much of the early research in autism 
suffered from serious limitations. Although 
behavioral studies frequently used rigor-
ous single subject experimental designs 
(SSEDs), there were relatively few studies 
and they typically contained small samples. 
Given the disparate research traditions of 
the various disciplines involved in study-
ing autism there were often basic failures 
in integrating research findings with clini-
cal work. Further complicating the picture 
were the multiple lines of research that 
proceeded quite independently from each 
other, with few attempts to look at treat-
ments in combination. Even within the 
area of psychopharmacology, which has a 
long tradition of large-sample controlled 
studies, randomized control trials (RCTs) 
were relatively few.

Legislation and judicial decisions had an 
important impact on treatment and, indi-
rectly, on models of treatment and research 
on service and service delivery. Before 
1975, probably a minority of children with 
serious disabilities (of all kinds) received 
an education within public school settings. 
Schools could, and often would, turn away 
students who they felt could not be appro-
priately provided for within the public 
school setting. In many schools, parents 
would be turned away and were often told 
to put their children in institutional settings 
where there was little proactive program-
ming or education and limited opportu-
nities for the child to acquire  relevant, 
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adaptive, “real-life” skills (Volkmar and 
wiesner 2009). As a result, many individu-
als with autism were placed in these insti-
tutions; probably unsurprisingly, the major 
function of such placements was that it 
helped them learn to live in (i.e., remain in) 
institutions and outcomes were often poor 
(Howlin 2005). Some parents, particularly 
of more able children, were able to provide 
an educational program or start their own 
specialized treatment programs.

Passage of the Education for All Handi-
capped Children Act (Public Law 94–142) in 
1975 by the United States Congress marked 
a sea change for children with autism, their 
parents, and public schools because it estab-
lished the child’s right to access a free and 
appropriate public education (FAPE) within 
mainstream settings – the “least restrictive” 
environment (LRE). The Individuals with 
Disabilities Education Act (IDEA; Public 
Law 108–446, § 118 Stat 2647) applies to 
early education as well as school based and 
transitional services. It and a related law, 
the Americans with Disabilities Act (Public 
Law 101–336, § 12101 Stat. 327 1990) pro-
vide specifically for support to enable chil-
dren with autism and other developmental 
and psychiatric disabilities to attend public 
school. The law mandated a “free and appro-
priate public education” with disability deter-
mination and needs based on assessment of 
the child and with a number of safeguards in 
place to protect the rights of the child to such 
an education. The development of a data-
based individualized educational plan (IEP) 
was a further stimulus to the use of data in 
monitoring the effectiveness of school-based 
services. Similar legislation in the United 
Kingdom mandated special services with 
major changes in educational practice (see 
the discussion by Farrell 2009). As we discuss 
later, mandates for providing services below 
the usual age of school entry, i.e., to infants 
and toddlers, had important implications, 
particularly for young children with autism.

Several other factors also impacted 
intervention programs and research on 

treatment during this period. In addition 
to Public Law 94–142, a series of court 
decisions began to change patterns of care 
for more severely disabled children and 
adults; these included entitlements to truly 
rehabilitative, as opposed to custodial, 
programming and community-based, as 
opposed to institutional, services; a number 
of long-standing institutions were forced to 
close (Berkman 1997; Mandlawitz 2005). 
As legal mandates for school-based services 
came into place, they converged with sev-
eral lines of research findings that under-
scored the importance of exposure to peers 
as a source of learning and teaching (Char-
lop et al. 1983; Harris and Handleman 
1997) and of the special importance, given 
the learning style in autism, of including 
an explicit focus on generalization (Koegel 
and Koegel 1995; Schreibman and Koegel 
2005), communication (Paul and Suther-
land 2005), and acquisition of adaptive 
“real-life” skills both in more cognitively 
impaired (Fenton et al. 2003) and higher 
functioning individuals (Klin et al. 2007).

These factors led to several major 
changes in programs providing service 
to children with autism. There was an 
increased focus on the use of schools as the 
major locus of intervention. Although mod-
els varied somewhat from state to state, the 
emphasis was on supporting children with 
autism, as much as possible, in general edu-
cation classroom settings or, when this was 
not possible, including them in activities to 
the extent that this was appropriate (Koegel 
et al. 1999; wolery et al. 1995). Similarly, 
the emphasis on generalization of skills led 
to greater inclusion of parents and fam-
ily members, and community settings for 
teaching even for more cognitively and 
behaviorally challenged youngsters (Carr 
and Carlson 1993). These converging trends 
led many programs to consider changes in 
their format, e.g., with a move away from 
center-based to school-based and in-home 
services (through parent training) as well as 
to greater use of community teaching.
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During the 1980s and 1990s, several 
 factors led to major changes in how pro-
grams were provided. Research began to 
increase in both quality and quantity during 
this period (Volkmar, in press). Figure 1.1 
shows rates of publication, in blocks of 5 
years, from the first description of autism 
by Kanner in 1943 up to 2008.

Research began to increase in the late 
1970s as a consensus on the validity and 
neurobiological basis of autism began to 
emerge. The publication of DSM-III in 
1980 and the official recognition of autism 
was also a stimulus to this effort, as were 
the developments of various rating scales 
or checklists and other measures that facili-
tated subject characterization and research 
comparability. Similarly, the consensus in 
the (DSM-IV; American Psychiatric Asso-
ciation 1994) and its convergence with 
the International Classification of Diseases 
and Related Health Problems, 10th edition 
(ICD-10, world Health Organization 
1992; Volkmar et al. 2009) together with 
increased federal support for research (par-
ticularly multi-site research) has resulted 
in a veritable explosion of work since 2000, 
with an average of over 500 peer-reviewed 
papers each year. The growing sophisti-
cation of the research literature was also 
reflected in studies of treatments. The ear-

lier literature on  well-intended but unpro-
ductive psychotherapeutic  interventions 
(Riddle 1987) gave way to more sophisti-
cated research.

Biomedical work, including many of the 
early reports on pharmacological interven-
tion, first consisted of case studies; stud-
ies of larger samples were relatively rare 
although with some important exceptions, 
such as the series of increasingly sophisti-
cated studies of pharmacological interven-
tions by Magda Campbell and colleagues 
(Anderson et al. 1984, 1989). Although 
pharmacological interventions were com-
monly used (Anderson et al. 1984), much 
of the available evidence was of rather lim-
ited quality. with some important excep-
tions (see Chap. 8), clinical trials often 
used small samples with inadequate sub-
ject characterization. Findings often failed 
to replicate and clinicians were left with 
relatively minimal guidance, although the 
advent of the various practice guidelines 
(Volkmar et al. 1999, in press) have pro-
vided some help in this regard. Although 
many different compounds have now been 
studied, only two have been approved by 
the US Food and Drug Administration 
(FDA) for use in autism (i.e., risperidone 
and aripiprazole). Unfortunately, in gen-
eral, the core social-communication prob-
lems in autism have not been particularly 
responsive to pharmacological interven-
tions, although there is some suggestion 
that combinations of psychopharmacol-
ogy and behavioral or parent management 
training may help facilitate learning and 
adjustment to the school environment (see 
Chap. 8). In any case, it is important to be 
sure that pharmacological interventions 
do not have untoward effects on learning 
(Aman, Hollway et al. 2008).

As noted by Rogers (1998), much of 
the behavioral treatment literature in the 
1990s had to do with highly focal and spe-
cific treatments. This large body of work 
clearly demonstrated evidence of effective-
ness in dealing with problem behaviors, 

Figure 1.1
Number of Research Papers on “autism” 

Published between 1943 and 2008 
Presented in 5 Year Blocks that were 

Located in the Medline Database



8 B. REICHOw AND F.R. VOLKMAR

encouraging acquisition of more adaptive 
skills (Koegel and Koegel 1995; Schreib-
man 1998) and enhancing communica-
tive abilities (Paul and Sutherland 2005). 
Many of the comprehensive model pro-
grams for children with autism also began 
to publish data related to the effectiveness 
of their model although, as Rogers noted 
(1998), only eight research groups have 
published studies of treatment efficacy 
focused on preschool children. Rogers 
noted weaknesses in the various studies (as 
well as some important strengths). These 
issues arose at several different levels. For 
example, in evaluating the original Lovaas 
(1987) report of major differences in IQ and 
school functioning as a result of early inten-
sive behavioral intervention (EIBI), Rogers 
(1998) noted that strengths of the study 
included a (relatively) large sample with 
one treatment and two control groups; a 
treatment manual and supervision; blinded 
outcome data; and outcome data from vari-
ous points in time. weaknesses that Rogers 
noted were lack of random assignment to 
groups; failure to document actual treat-
ment duration, i.e., the results might have 
been a result of treatment intensity rather 
than orientation (Dawson and Osterling 
1997); issues in measurement selection, 
and so forth. Subsequent studies (although 
differing in some ways from the original 
study) did not demonstrate the same level 
of benefit as the initial study and at least 
one subsequent study (Smith et al. 2000) 
noted some of the difficulties inherent for 
parents undertaking an intensive treat-
ment program, i.e., treatment fidelity was 
hard to maintain. Having reviewed eight 
treatment efficacy studies, Rogers’ con-
clusion was that while positive outcomes 
were reported “the field does not yet have 
a treatment that meets the present criteria 
for well-established or probably efficacious 
treatment” (Rogers 1998: 168).

Beginning in the late 1990s and con-
tinuing today, there has been a veritable 
explosion in emphasis on evidence-based 

practice (EBP). To examine how this 
movement has impacted the treatment of 
individuals with autism spectrum disor-
ders (ASDs), we first describe the history 
and components of EBP. Descriptions of 
various attempts at defining EBP in autism 
follow and the chapter concludes with our 
thoughts on the present state of EBP in 
autism.

What Is Evidence-Based 
Practice?

Evidence-Based Medicine
The conceptualization, ideals, and guide-
lines that have become evidence-based 
practice emerged first in the medical field 
as evidence-based medicine (EBM). A com-
monly cited definition for EBM (Sackett 
et al. 1996, 2000; Straus et al. 2005) postu-
lates EBM as a multi-step process involving 
the best current evidence, clinical exper-
tise, and patient choice. Drake et al. (2005) 
suggest EBM is based on five principles: a 
foundation of the philosophy and ethics of 
basic values; the need to consider scientific 
evidence as an important factor in deci-
sion making; the realization and recogni-
tion that scientific evidence is complicated, 
hierarchical, often ambiguous, and usually 
limited; the recognition that factors other 
than scientific evidence (including client 
values) are important in decision making; 
and the recognition that clinical expertise 
is an important factor in decision making. 
The medical definition of EBM has strayed 
little from this and recently the Institute 
of Medicine (2008) proposed a similar 
conceptualization and definition to the 
one provided by Sackett and colleagues. 
Although this is a widely accepted con-
ceptualization of EBM, arguments against 
EBM have been raised (Drake et al. 2005), 
including lack of consensus opinions con-
cerning the  evidence, the lack of or limited 
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quantities of evidence, and the opportu-
nities for practitioner biases to influence 
decision making.

As conceptualized by Sackett et al. and 
expanded upon by others (Dawes et al. 
2005; Hatcher et al. 2005), EBP is a multi-
step process. The first step of the process 
involves formulating a question at the level 
of the individual or population of concern 
relating to what one is trying to achieve. 
within this step, two acronyms are fre-
quently used to guide the question mak-
ing: problem, intervention, comparison (if 
appropriate), outcome (PICO) and patient, 
exposure to intervention, control group, 
outcome, and time course (PECOT). The 
second step of the EBP process involves 
searching and finding the evidence related 
to this question. Hatcher et al. (2005) sug-
gest many practitioners accomplish this 
step by asking other people or by checking 
textbooks, which are typically out of date. 
They highlight electronic databases as the 
most difficult but best method of searching 
for evidence (see Chap. 14). Helpful guide-
lines on searching for evidence have been 
provided by Lucas and Cutspec (2005), 
McHugo and Drake (2003), Petticrew 
and Roberts (2006), and Hamilton (2007). 
The third step of the EBP process involves 
critically appraising the evidence yielded 
in the search. Multiple methods have 
been outlined for accomplishing this pro-
cess, including evidence grading schemes 
(Guyatt et al. 2008), systematic reviews 
(Higgins and Green 2008; Petticrew and 
Roberts 2006), meta-analysis (Borenstein 
et al. 2009), best-evidence synthesis (Slavin 
1986), reviews of meta-analyses, and other 
systematic reviews (Becker and Oxman 
2008; Hamilton 2007). All of these meth-
ods have advantages and disadvantages. 
The fourth step of the EBP process is tak-
ing the results of the synthesis and making 
a decision for practice. Depending on the 
context, e.g., planning an IEP for an indi-
vidual child or provision of a model service 
delivery program to a school or school 

district, this can take various forms. The 
fifth and final step of the EBP process is an 
iterative process that involves monitoring 
the success or failure of the practice that 
was implemented. This step provides an 
opportunity to adjust the model depending 
on feedback and make it increasingly effec-
tive and efficient.

Evidence-Based Practice  
in the Social Sciences

Since moving to the social sciences, the 
concept of EBP has been adopted and 
expanded to match the ideologies and tra-
ditions of the various disciplines within the 
social sciences. Most organizations repre-
senting individuals practicing in the social 
sciences now have a definition of EBP. 
However, reported use of EBP is low (Nel-
son and Steele 2007; Upton and Upton 
2006) and the evidence on practitioner 
attitudes and perspectives of EBP are var-
ied. Although many practitioners contend 
that EBP is an important activity that helps 
ensure sound decision are made, when 
surveyed practitioners frequently identify 
many barriers that prevent the practice of 
EBP (Pagoto et al. 2007; Nelson and Steele 
2007; Salmond 2007). when lists of barri-
ers and facilitators of EBP are compared, 
many factors (e.g., policy and consumer 
demand) appear on both lists, suggest-
ing divergent attitudes to EBP remain. 
Pagoto et al. (2007) identified these diver-
gent attitudes as the largest barrier to the 
implementation of EBP. Lack of training 
is also frequently identified as a barrier to 
the practice of EBP (Dulcan 2005; Pagoto 
et al. 2007; Nelson and Steele 2007; Sal-
mond 2007). In a recent survey of practi-
tioners, Upton and Upton (2006) showed 
that attitudes vary across fields and that 
many practitioners do not look for or use 
evidence from research conducted outside 
of their field. Because research in autism 
is conducted across many fields with 
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 different  theoretical  backgrounds and 
diverse research methods, it is imperative 
that researchers consider, acquire, and syn-
thesize research across disciplines. Practi-
tioner training programs should consider 
these and other priorities when designing 
educational courses and experiences for 
pre-service personnel (Lerman et al. 2004; 
Scheuermann et al. 2003); see Chap. 13.

within psychology, in particular, there 
has been a strong, and growing, body of 
research on evidence-based treatments 
(EBT), sometimes referred to as empiri-
cally supported treatments (EST; Hamilton 
2007) or evidence-based psychotherapies 
(Kazdin and weisz 2003; weisz and Kazdin 
2010), with a focus on both the efficiency 
and effectiveness of specifically defined 
psychosocial interventions. In some con-
trast to the work within the EBM tradition, 
this body of research has tended to center 
on the study of specific, and well docu-
mented, psychosocial treatments. It might, 
for example, take the form of examining 
the efficacy of a specific therapy for depres-
sion, anxiety, or conduct disorder. A central 
concern within this tradition has been the 
focus on how applicable and generalizable 
the treatment model is from the (typical) 
university-based clinic within which it was 
developed to more “real-world” settings 
(typically, community mental health clinics 
or private practitioners).

As has been the case with EBM, the 
movement to EBP has not been free from 
debate (Chambless and Ollendick 2001; 
Sternberg 2006; westen and Bradley 
2005). Many organizations have reported 
difficulty defining the construct (Chor-
pita 2003; Hamilton 2007; Kazdin 2001) 
and have called for EBP definitions to 
contain greater specificity (Kazdin 2008). 
Other researchers have expressed a con-
cern as to whether the medical model fits 
with the processes and goals of social sci-
ence (Cutspec 2004). Researchers in the 
social sciences have also pointed out the 
difficulties of conducting large  clinical 

trials (Chorpita 2003), which has led to 
debate on how and if research designs 
other than the RCT should be included 
as evidence (Drake et al. 2004; Odom 
et al. 2005; Smith and Pell 2003). Further 
concern about the appropriateness and 
clinical utility of the outcome measures 
have also been raised (De Los Reyes and 
Kazdin 2006). These struggles and the 
divide between clinical knowledge and 
field practice have led some to question 
the utility of identifying EBP (Barkham 
and Mellor-Clark 2003). Ultimately, the 
EBP movement is a global movement that 
appears to be gaining strength and shows 
no signs of abating.

Previous Definitions  
of Evidence-Based  
Practice Applied  

to Research in Autism

The following review of definitions and 
criteria is intended to place EBP in the 
context of how it has been conceptualized 
and used with respect to research involv-
ing individuals with autism. we include 
an overview of definitions of EBP from 
organizations representing practitioners 
or clinicians who work with individuals 
who have autism. As stated above, research 
in autism is conducted by researchers 
across many fields using diverse scientific 
research methodologies. Therefore, we felt 
it necessary to provide an overview of the 
multiple interpretations of EBP in autism 
research. This is not intended to provide 
an exhaustive review of the applications 
of EBP in autism, but rather a represen-
tative sample from medicine, psychology, 
and education. Accompanying the review 
of definitions are descriptions of how the 
respective organizations applied their cri-
teria to interventions for individuals with 
autism.
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Medical Definitions
Although the exact etiology of autism 
remains unknown, it is frequently consid-
ered and treated as a medical condition. 
Therefore, many individuals within the 
medical field are involved in the treat-
ment of children with autism. while most 
fields within medicine follow the definition 
of EBP outlined by Sackett et al. (2000), 
many organizations have provided specific 
criteria for EBP that have been applied to 
interventions and practices for individuals 
with autism.

Food and Drug Administration (FDA). In 
the United States, the FDA is a federal 
agency that is responsible for protecting 
and advancing the public’s health, includ-
ing approving and regulating medication. 
To gain approval from the FDA, a drug 
must be shown to be safe and effective 
through a multi-stage clinical trial pro-
cess. One example of an application of 
evidence standards to the treatment of 
autism in the medical field is the recent 
approval of risperidone for the treatment 
of irritability (i.e., serious behavioral 
problems) in children and adolescents 
with autism between the ages of five and 
16 (McDougle et al. 2005; Scahill et al. 
2007). Recently, aripiprazole was also 
approved for the treatment of irritability 
in individuals with autism aged between 
six and 17 (Bristol-Myers Squib 2009). 
Although other medications are com-
monly used off-label for the treatment 
of symptoms associated with autism (see 
Chap. 8), risperidone and aripiprazole are 
the only medications that have met the 
evidence standards of the FDA.

American Academy of Neurology. This 
organization has recently updated its 
guidelines for evaluating the efficacy of 
research and treatments (French and 
Gronseth 2008; Gronseth and French 
2008). In these guidelines, randomized 
control trials are the preferred method for 
obtaining the top rating for strength of 

evidence. However, consistent with these 
guidelines ( Gronseth and French 2008), 
the top strength of  recommendation cat-
egory (standard) could be achieved using 
evidence from other research designs when 
randomized clinical trials are not possible. 
The guidelines also contain a method for 
quantifying the strength of the evidence 
for individual articles, which are then inte-
grated into three categories of strength of 
recommendation (in order from the high-
est level: standard, guideline, and practice 
option). Filipek et al. (2000) adopted an 
earlier version of the guidelines and applied 
them to the screening and diagnosis of 
autism. Their practice parameter outlines a 
two-level process of routine developmental 
surveillance for all children and diagnostic 
evaluation for ASD when risk is detected. 
Two practices, genetic testing and selec-
tive metabolic testing, received the highest 
level of recommendation.

Speech-language pathology. The Ameri-
can Speech–Language–Hearing Associa-
tion (ASHA) is the professional, scientific, 
and credentialing organization for individ-
uals working in the speech and hearing sci-
ences. It has defined EBP with an emphasis 
on the integration of empirical evidence, 
clinical expertise, and client values (Robey 
et al. 2004). Mullen (2007) recently out-
lined ASHA’s Level of Evidence System for 
the appraisal of studies. This presentation 
emphasized the importance of including and 
giving equal weight to research conducted 
using multiple research methodologies and 
the idea that research can be summarized 
even when different research methods are 
used. One contribution to the develop-
ment of EBP in autism was the recent pub-
lication of guidelines for speech–language 
pathologists (ASHA 2006). Although writ-
ten for speech–language pathologists, the 
guidelines provide a nice summary of many 
aspects of working with individuals with 
autism that bridges disciplines including 
assessment, screening, diagnosis, interven-
tion, and program planning.



12 B. REICHOw AND F.R. VOLKMAR

Medical insurance companies. Recently two 
major US medical insurance companies 
have conducted systematic reviews (Blue 
Cross and Blue Shield 2009; Cigna 2008) 
with respect to interventions for children 
with ASD. The reports do not provide an 
exhaustive review of insurance company 
reports on ASD but they highlight the 
increasing oversight by these companies to 
ensure that practices for children with ASD 
are EBP. As the EBP movement continues 
to gain momentum, this trend is likely to 
increase. A specific question addressed 
in the report from Blue Cross and Blue 
Shield (2009) centered on the efficacy of 
early intensive behavioral intervention. 
After conducting a review of 16 interven-
tion studies, the company determined that 
the quality of the research and inconsis-
tent results did not permit conclusions 
about the efficacy of the intervention to be 
drawn. The coverage guidelines provided 
by Cigna were more comprehensive in 
scope and covered a broad range of diag-
nostic, assessment, and treatment issues. 
The summary of the guidelines conclude 
that no medical cure has been established 
for autism; that educational and psycho-
social services can be helpful; and that a 
number of treatments have no empirical 
support for their efficacy (these treatments 
are listed in the guidelines). Because Cigna 
has many different insurance plans, specific 
declarations about which treatments would 
or would not be covered could not be made 
(individuals were referred to their specific 
plan documents).

The emphasis placed on EBP in the 
medical fields involved with autism is large. 
Unfortunately, much discrepancy exists in 
how “evidence” has been defined. Part of 
this discrepancy is likely due to the large 
area of science covered in the medical field 
(e.g., allied health services, surgery, genetics, 
basic sciences). In their discussions of EBP, 
Sackett and colleagues emphasized that the 
process of EBP should not be restricted to 
evidence obtained from randomized trials 

and meta-analyses. Additional researchers 
have also called for a broader inclusion of 
multiple research methods (Drake et al. 
2004). However, some individuals in the 
medical field cling to a reliance, for their 
highest levels of recommendation, on a 
definition of EBP limited to demonstra-
tion of superiority to a control condition 
in two randomized clinical trials conducted 
by independent research teams. As such, 
differing opinions exist on what treatments 
are considered EBP. Because few interven-
tions have been evaluated using RCTs, the 
reliance on this type of evidence is likely to 
lead to inaccurate conclusions.

Mental health Definitions
Child and adolescent psychiatry. The American 
Academy of Child and Adolescent Psy-
chiatry has a long standing commitment 
to inclusion of EBP in its series of practice 
parameters – essentially evidence-based 
guidelines for practicing clinicians. These 
guidelines, including those published, focus 
on a range of disorders including autism 
(Volkmar et al. 1999, in press) as well as on 
specific interventions including drug treat-
ments (walkup et al. 2009). Although EBP 
is emphasized in many psychiatric training 
programs and texts (Hamilton 2007) and 
many individuals with autism encounter 
psychiatrists in diagnosis or treatment, the 
impact and presence of EBP has been less 
visible and influential than in other disci-
plines, such as psychology.

Psychology. To address evidence-based 
 practices in psychology, the American Psy-
chological Association (APA) formed the 
Task Force on Psychological Interventions 
to determine a set of guidelines that could 
be used to evaluate psychotherapies for 
children (Chambless et al. 1996; Chamb-
less and Hollon 1998). The guidelines 
established three levels of EBP (in order 
from the highest level: well-established, 
probably efficacious, and experimental). 



13chAPtEr 1 EVIDENCE-BASED PRACTICES IN AUTISM: wHERE wE STARTED

The subsequent guidelines marked one of 
the first definitions of EBP in a social sci-
ence and formed a foundation from which 
other divisions within the APA would use 
to define EBP. The definition of EBP in 
psychology has an emphasis on the triad 
of elements from Sackett et al. (2000). 
The original guidelines (Chambless et al. 
1996) have undergone constant scrutiny 
and debate (Norcross et al. 2005; Stuart 
and Lilienfeld 2007; wampold et al. 2007; 
wendt and Slife 2007) and were recently 
updated (APA Presidential Task Force on 
Evidence-Based Practice 2006).

Lonigan et al. (1998) incorporated 
and modified the APA guidelines for the 
Society of Clinical Child and Adolescent 
Psychology (currently APA Division 53). 
Their guidelines were very similar to the 
guidelines of the APA Task Force except for 
two key issues: a manual was not required 
for a treatment to receive the top rating of 
efficacy and they quantified the number 
of participants from SSED necessary for a 
treatment to be an evidence-based practice 
(e.g., three separate studies with at least 
nine participants). It should be noted that 
the third level (possibly efficacious) can be 
reached with evidence from one empirical 
investigation.

An early application of APA EBP stan-
dards to interventions for children with 
autism was conducted by Rogers (1998). 
The review noted that there were no 
RCTs that had been conducted on inter-
ventions for young children with autism 
and ultimately concluded that none of the 
eight comprehensive programs reviewed 
demonstrated the evidence needed to 
meet the criteria of EBP. Recently, Rog-
ers and Vismara (2008) have provided an 
updated review of early intervention pro-
grams for the 10-year follow up (Silverman 
and Hinshaw 2008). Rogers and Vismara 
noted that several RCTs had demonstrated 
both short and longer term effects and 
that these included both improved func-
tioning overall as well as lower levels of 

maladaptive behavior. On the other hand, 
they noted that, given the limited data 
available, the issues of which interventions 
had most effect, which variables moder-
ate these effects, and the degree to which 
improvement could be expected remained 
areas of controversy. Rogers and Vismara 
(2008) reviewed five RCTs and evidence 
from several quasi-experimental studies on 
early interventions for young children with 
autism. Using the typology from the stud-
ies of Nathan and Gorman (2002, 2007), 
which range from Type 1 (RCTs) to Type 
6 (case reports), Rogers and Vismara noted 
that most studies did not meet the high-
est criteria (Type 1) for rigor; most were 
classified as Type 2, which was expanded to 
include SSEDs, or Type 3. Based on their 
review, treatments based on the ABA model 
of Lovaas (1987) received the highest level 
of recommendation (well-established), 
pivotal response treatments (Koegel and 
Koegel 2006) received the second level of 
recommendation (probably efficacious), 
and three interventions received the third 
level of recommendation (possibly effica-
cious). It should be noted that those three 
treatments (a direct service model with 
parent training component (Jocelyn et al. 
1998); a home-based, parent-delivered, 
developmental intervention (Drew et al. 
2002); and a parent-delivered, pragmatic 
language treatment (Aldred et al. 2004)) 
were given this status based on the results 
of one study each; further replication is 
needed before more confident conclusions 
can be reached.

APA Division 16 and the Society for the 
Study of School Psychology expanded the 
guidelines of the APA Task Force, and created 
the Procedural and Coding Manual for Review 
of Evidence-Based Interventions (Kratochwill 
and Stoiber 2002). These guidelines were 
noteworthy because they contained separate 
guidelines for four different research meth-
odologies: group-design research (Lewis-
Snyder et al. 2002); single subject research 
(Shernoff et al. 2002);  qualitative research; 
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and confirmatory program evaluation. 
Additionally, the school psychology guide-
lines broadened the scope of EBP with the 
inclusion of qualitative research methods 
and confirmatory program evaluations; 
previous definitions of EBP by the APA 
had limited the research methodologies to 
group experimental and SSED. The pro-
cedural manual provided very clear guide-
lines and templates on evaluating individual 
treatments; however, it did not specify how 
to synthesize the evaluations to determine a 
study’s quality.

Hawaii Empirical Basis to Services Task 
Force. A direct application of an adapta-
tion of APA guidelines to practices for chil-
dren with autism was completed in 2002 
and updated on a biennial cycle (Chorpita 
et al. 2002; Chorpita and Daleiden 2007). 
In their review of empirically supported 
treatments, the Hawaii Task Force used 
five levels of evidence (in order from the 
highest level: best evidence, good sup-
port, moderate support, minimal support, 
and no support). The initial results (2002) 
did not show any comprehensive program 
meeting the criteria for EBP. Two focal 
interventions, functional communication 
training or ABA and the Caregiver-Based 
Intervention Program, received a Level 
3 rating. However, it was supported by 
evidence from only one study. The 2007 
update indicated that two practices, inten-
sive behavioral treatment and intensive 
communication training, have the highest 
rating (i.e., best support). The committee 
also determined that one treatment (audi-
tory integration training) is at Level 5 and 
one treatment (the Caregiver Psychoeduca-
tional Program) is at Level 4. Collectively, 
the initial review of the task force and the 
biennial updates of interventions for many 
childhood disorders provide a model for 
large-scale implementation of EBP.

Professionals in the mental health 
fields continue to be an integral part in 
the  treatment of individuals with autism. 
Hence, the continued development of 

EBP in psychology continues to be of great 
interest to practitioners working with chil-
dren with autism. Many of the most thor-
ough reviews of autism interventions have 
been conducted by psychologists or pub-
lished in psychological journals. Addition-
ally, as outlined above, some interventions 
are now identified as EBP in psychology; 
they have been identified using well-defined 
and widely accepted standards. Even though 
there are many treatments for individuals 
with autism recognized as EBP, texts on EBP 
for mental health professionals often omit 
information on autism (Drake et al. 2005; 
Norcross et al. 2008). Finally, the inclusion 
of interventions shown to have efficacy in 
only one study in some EBP standards is 
worrisome. Science is built on the logic of 
replication and the designation of practices 
without replicated effects might result in 
less than optimal practice. This reinforces 
the need to examine the criteria being used 
when searching for EBP.

Educational Definitions
General education. No Child Left Behind 
(Public Law 107–110, § 115 Stat 1425) 
requires teachers to use instructional strate-
gies based on “scientifically based research,” 
which is a phrase that appears 111 times in 
the legislation. Since the passage of this 
law, educational agencies have become 
increasingly responsible for identifying 
and implementing EBP in classrooms and 
many definitions of “scientifically based” 
have been applied (Eisenhart and Towne 
2003). The National Research Council 
(NRC) convened the Committee on Sci-
entific Principles for Education Research 
to examine the state of the science in edu-
cational research and it released guidelines 
for the evaluation of scientific evidence in 
educational research (Shavelson and Towne 
2002). The report strongly  emphasized 
that educational research should examine 
many different types of research question 
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using a variety of research methods that 
were appropriate to the research ques-
tion being asked. However, this broader 
definition of evidence is not used by all 
organizations in education. This is most 
evident in the guidelines of the what 
works Clearinghouse, which limits the 
highest level of recommendation to studies 
conducted using RCTs. Studies conducted 
using SSED or qualitative research meth-
ods, two common methods in educational 
research, do not currently meet inclusion 
criteria, which has likely contributed to the 
omission of autism interventions from the 
what works Clearinghouse.

Special education. The reauthorization 
of IDEA (Public Law 108–446, § 118 
Stat 2647) aligned the standards of edu-
cation for individuals with disabilities to 
have scientifically based research support. 
The field of special education has used a 
broad view of evidence, which was shown 
in the guidelines for EBP created by the 
task force from the Division for Research 
of the Council for Exceptional Children 
(Odom et al. 2005). These guidelines pro-
vided definitions and criteria for four fre-
quently used research methodologies in 
special education research: experimental 
group research (Gersten et al. 2005); SSED 
(Horner et al. 2005); correlational research 
(Thompson et al. 2005); and qualitative 
research (Brantlinger et al. 2005). with 
respect to autism research, the guidelines 
for SSED have recently been applied to the 
Picture Exchange Communication System 
(Preston and Carter 2009) and video mod-
eling (Bellini and Akullian 2007).

Because many individuals with autism 
are served in both regular education class-
rooms and special education settings, mul-
tiple definitions of EBP have been and 
will continue to be applied to the educa-
tion of children with autism. The contin-
ued debate over what constitutes evidence 
(Slavin 2008) will continue to hinder prac-
titioners using EBP in schools and other 
educational settings.

Other Applications  
of Evidence-Based Practice 

Standards
Committee on educational interventions for 
children with autism. Probably the most 
single influential review of treatments has 
been the one provided by the National 
Research Council (NRC 2001). This 
report1 was conducted in response to an 
inquiry from the US Department of Educa-
tion about the efficacy of early intervention 
in young (preschool and early school age) 
children with autism. The NRC formed a 
Committee on Educational Interventions 
for Children with Autism and charged it 
with integrating the existing literature and 
developing a framework for evaluating the 
available scientific evidence concerning 
effects of educational interventions. As part 
of this process, the committee engaged in 
a series of reviews (integrated in the final 
report) on issues of diagnosis, assessment 
and prevalence, the role of families, goals 
for educational services, characteristics 
of effective intervention programs, pub-
lic policy issues, personnel preparation 
issues, and research. The report specifi-
cally addresses areas of development and 
behavior that are appropriate concerns 
for intervention programs in autism, i.e., 
communication, social, cognitive, sensory, 
and motor development as well as adaptive 
skills and problem behaviors.

This report was a watershed in many 
respects. It provided a clear answer, based 
on its review of the available literature, that 
early intervention does make an important 
difference in the lives of young children 
with autism. Its review and overview of the 
many areas of similarity (and some areas of 
difference) between the ten model com-
prehensive programs has been particularly 
important, as has been the focus on policy 
and research needs and implications. Its 
final chapter presented a summary and 

1 Fred R. Volkmar was an author of this report.
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recommendations for intervention and 
program strategies and educational con-
tent. Several of the NRC’s conclusions 
(National Research Council 2001) deserve 
special emphasis. In the first place, it noted 
that, on balance, about 25 h a week of year-
round programming seemed effective (this 
represents a somewhat unusual combina-
tion of “hours per week” as described by the 
very different model programs reviewed). 
The observation that some children do 
not improve, even in the best of programs, 
highlighted the need to study the interac-
tion of treatment efficacy and “dose” effects 
with child characteristics. The review of 
methodological issues presaged many of 
the issues noted in this volume, e.g., the 
diversity and separate nature of the vari-
ous intervention literatures, issues of early 
screening and diagnosis, the importance 
of careful subject characterization, and the 
role of various strategies including RCTs 
and SSEDs in designing effective treat-
ments. The report also emphasized the 
power of developmental and “nonspecific” 
effects, the interaction of treatment with 
child and family characteristics, and the 
importance of replication and measure-
ment of treatment effects. To this end, 
the relevance of such important research 
issues as treatment fidelity and modeling 
of growth and intervention effects was also 
highlighted. The problem of moving from 
research to real-world settings and of inte-
grating evidence-based approaches into 
school settings was also emphasized. In the 
final report, the committee proposed that 
the only way to achieve its top rating was 
through the use of randomized control tri-
als (National Research Council 2001; Lord 
et al. 2002). Although the NRC report 
on autism is starting to become dated, it 
remains a standard reference for interven-
tions for young children with ASD.

Several flaws in the design of the NRC’s 
review may have weakened its conclu-
sions. Probably most important, the issue 
of which programs were included or not 

included was determined based on a set of 
criteria. These included federal funding, 
peer-reviewed publications, and overall 
program orientation. Twelve such pro-
grams were identified in the United States 
and program directors or developers were 
asked to respond; ten did so and their pro-
grams were reviewed in detail. As might be 
expected given the relatively broad inclu-
sion criteria, the research basis for these 
programs was widely varied and includes 
some programs with literally a handful of 
related peer-reviewed publications up to 
programs with many such publications. 
Given the emphasis on peer-reviewed 
papers and federal funding, unsurpris-
ingly, all programs reviewed were based in 
a university in some respect. Some of the 
programs, particularly those with longer 
histories, had undergone major changes in 
location or method over time, e.g., moving 
from center-based to home-based instruc-
tion or moving from one university affilia-
tion to another. There was no attempt to 
develop more detailed approaches to quan-
tifying or scoring the quality of the pro-
grams (see Chap. 2). Obstacles to treatment 
effectiveness were also not a major focus of 
the report (although some were noted at 
least in passing). Reflecting the state of sci-
ence at the time, issues of EBT, EBM, and 
EBP were not explicitly highlighted (e.g., 
the index carries no entry for any of these 
terms). Given the focus on educational 
programs and interventions for younger 
children, drug treatments were only briefly 
discussed and no attention was paid to pro-
grams for older school-aged children, ado-
lescents, and adults with autism. Despite 
these, for the time, relatively minor 
limitations, this report marked a major 
improvement in the attempt to delineate 
evidence-based treatments or practices in 
autism and related disorders.

Scottish Intercollegiate Guidelines Net-
work. In 2007, the Scottish Intercollegiate 
 Guidelines Network published Clinical 
Guidelines (SIGN 2007a) and a Quick 
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 Reference Guide (SIGN 2007b) for the 
assessment, diagnosis, and treatment of 
young children with ASD. The guidelines 
were created through a review of empirical 
studies published between 1996 and 2006 
and provide comprehensive coverage of 
issues surrounding assessment, diagnosis, 
and interventions for autism and quantifica-
tions of the quality of evidence. The quality 
of evidence for each practice is aggregated 
into four grades of recommendation (A, B, 
C, or D, where A is the highest level). As 
with many guidelines, the top ratings are 
restricted to studies conducted using RCT 
designs. In addition to the grade of recom-
mendation, a statement about the recom-
mendation is provided and “good practice 
points” (indicated by a check-mark in a 
box in the manuscript) are inserted to 
assist clinicians and practitioners in using 
best practice. The Lovaas program was the 
only practice receiving the highest grade. 
Five practices (education and skills inter-
vention for parents of preschool children, 
risperidone, methylphenidate, melatonin, 
and behavioral intervention) received the 
second level. The comprehensive and user-
friendly nature of the guidelines (especially 
the Quick Reference Guide) makes them 
an excellent resource for individuals using 
EBP with children with autism.

National Autism Center. Recently, 
researchers from the National Autism 
Center published a report (National 
Autism Center 2009a) for which hundreds 
of research articles on autism interventions 
were reviewed by experts who rated mul-
tiple dimensions of methodology. These 
ratings were compiled to obtain a scien-
tific merit rating for each article and the 
strength of evidence for a specific treat-
ment was classified as one of four catego-
ries (from the highest level: established, 
emerging, unestablished, and ineffective or 
harmful). As with the evaluation tool devel-
oped by Reichow et al. (2008), see Chap. 
2, evidence obtained from studies using 
group research designs and SSED could 

be combined to evaluate a specific treat-
ment. Eleven interventions were identified 
as established treatments, 22 interventions 
were identified as emerging treatments, 
and five interventions were identified as 
unestablished treatments. A guide centered 
on issues associated with EBP in school 
settings associated with the findings from 
the National Standards Report was recently 
released (National Autism Center 2009b).

Conclusion

Multiple organizations and groups have 
now produced practice guidelines con-
cerning the treatment or identification of 
ASD. These organizations have proposed 
methods for appraising empirical evidence 
in search of EBP. However, the resulting 
definitions have varied across, and some-
times within, divisions of professions; a 
universal definition remains elusive. The 
evaluative method described in Chap. 2 
is but one example of an evidence grad-
ing scheme. with the increasing emphasis 
being placed on EBP, multiple organiza-
tions have developed conceptually similar 
schemes. The use of an evidence grading 
scheme is intended to decrease bias and 
increase agreement (Boruch and Rui 2008; 
Guyatt et al. 2008), however, examination 
of various grading schemes suggests dif-
ferences between raters using the same 
scheme and differences in one rater using 
different schemes are plausible (Leff and 
Conley 2006). Direct evidence of differ-
ences between raters using one scheme is 
likely a factor in this volume, and if mul-
tiple systems had been used by one author, 
it is likely that problems with the second 
type of error (i.e., inconsistencies between 
schemes) would have occurred. Having 
multiple definitions of EBP can create con-
fusion since an intervention might be con-
sidered an EBP under one definition and 
not under another (Tankersly et al. 2008; 



18 B. REICHOw AND F.R. VOLKMAR

Slavin 2008). Furthermore, the  difficulties 
faced in doing research on children with 
autism (Lord et al. 2005; Smith et al. 2007) 
frequently limits or hinders the ability of 
research to achieve the highest levels of 
evidence. Standardization and training, 
such as that done by the National Autism 
Center (National Autism Center 2009a), 
can help reduce though not eliminate these 
risks and such inconsistencies may well 
inhibit the widespread adoption of any one 
system (Atkins et al. 2004). Furthermore, 
others have questioned whether patients 
and policy makers will ever find such evi-
dence-grading schemes useful (Atkins et al. 
2004; Upshur 2003). The full potential of 
evidence-grading schemes and systems will 
never be realized unless great attention is 
paid to barriers to their use.

The evaluative method that is presented 
in Chap. 2 was developed to address these 
concerns (Reichow et al. 2008). Since the 
focus of this book is EBP, the authors of 
the other chapters were asked to review 
the evidence and make determinations 
about which practices might or might not 
be considered EBP. The evaluative method 
described in Chap. 2 was provided to the 
authors, but they were not required to use 
it; some authors used the method and some 
did not. The resulting treatment reviews 
presented in Part II provide a snapshot of 
the empirical evidence supporting certain 
treatments for individuals with autism. The 
book concludes with four chapters focused 
on the future of EBP in autism.
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C h a p t e r  2

Development, Procedures,  
and Application of the  Evaluative 

Method for Determining 
 Evidence-Based Practices  

in Autism
Brian Reichow

AbbreviAtions

ASDs Autism spectrum disorders
EBP Evidence-based practice
SSED  Single subject experimental  

design

bAckground

Recently, we sought to review the empirical 
evidence on interventions for children with 
autism spectrum disorders (ASDs) in search 
of interventions meeting the criteria of evi-
dence-based practice (EBP). As outlined in 
Chap. 1, EBP is defined differently by differ-
ent disciplines. Although many of these def-
initions were quite good, it quickly became 
apparent that locating and defining EBP 
for children with ASDs using the available 
definitions and procedures would be diffi-
cult. Therefore, we decided to create a new 

method for evaluating empirical evidence to 
determine if a practice could be considered 
an EBP. This decision was made only after 
determining that existing methods were not 
well suited for our specific needs; when pos-
sible, elements and standards from existing 
methods were adopted into the evaluative 
method presented in this chapter.

The evaluative method (Reichow et al. 
2008) was created to assist with the identifi-
cation of practices that could be considered 
EBPs for children with ASDs. It provides a 
method of evaluating intervention research 
and includes three instruments: rubrics 
for the evaluation of research report rigor; 
guidelines for the evaluation of research 
report strength; and criteria for determining 
if an intervention has the evidence needed 
to be considered an EBP. Initial assessments 
suggest that the evaluative method is a tool 
that can be used reliably to review interven-
tion research to produce valid assessments 
of the empirical evidence on practices for  
children with ASDs (see Chap. 3).
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This chapter expands upon previous 
presentations of the evaluative method in 
two ways. First, it provides operationalized 
definitions and rating criteria for the pri-
mary and secondary quality indicators for 
the rubrics. Secondly, it provides a formula 
(i.e., an algorithm) that can be used to apply 
the EBP criteria to a set of studies to deter-
mine the EBP status of an intervention.

reseArcH report rigor

To evaluate the rigor of research reports, 
two rubrics were developed, one for research 
conducted using group research methods 
and one for research conducted using single 
subject experimental designs (SSED). These 
rubrics provide a grading scheme that evalu-
ates the quality (i.e., the rigor) of methodolog-
ical elements of individual research reports. 
Two levels of methodological element are 
included in the rubrics (Table 2.1): primary 
quality indicators and secondary quality indi-
cators. Primary quality indicators are ele-
ments of the research methodology deemed 
critical for demonstrating the validity of a 
study. They are operationally defined and 
graded on a trichotomous ordinal scale (high 
quality, acceptable quality, and unacceptable 
quality). The secondary quality indicators are 
elements of research design that, although 
important, are not deemed necessary for the 
establishment of the validity of a study. They 
are operationally defined on a dichotomous 
scale (the report either contains or does not 
contain evidence of each indicator).

Because high-integrity experiments of 
group research designs and SSED share many 
characteristics, attempts were undertaken to 
retain similar definitions across rubrics. How-
ever, indicators specific to one type of research 
method are needed due to the differences in 
research methodologies (see Table 2.1).

When using the rubrics to evaluate 
research reports, we have found it helpful 
to create separate scoring sheets for each 
type of research methodology.  Examples 

of these scoring sheets are shown in 
 Appendices 1 and 2 for group research 
designs and SSED, respectively. The fol-
lowing sections discuss the criteria for allo-
cating a rating under each indicator.

Primary Quality Indicators for 
Group Research Design

Participant characteristics (PART) A high 
(H) quality rating is awarded to a study that 
meets the following criteria:

1. Age and gender are provided for all 
 participants (mean age is acceptable).

tAble 2.1 Primary and secondary quality 
indicators by type of experimental design

Group research 
designs

Single subject 
experimental design

Primary quality indicators
•  Participant 

 characteristics
•  Participant 

 characteristics
•  Independent  

variable
•  Independent variable

•  Comparison 
 condition

•  Dependent variable

•  Dependent variable •  Baseline condition
•  Link between 

research question 
and data analysis

•  Visual analysis

•  Statistical analysis •  Experimental control

Secondary quality indicators
•  Random assignment •  Interobserver 

 agreement
•  Interobserver 

 agreement
• Kappa

• Blind raters • Blind raters
• Fidelity • Fidelity
• Attrition •  Generalization or 

maintenance
•  Generalization or 

maintenance
• Social validity

• Effect size
• Social validity
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2. All participants’ diagnoses are operation-
alized by including the specific diagnosis 
and diagnostic instrument (acceptable 
instruments include ADOS, ADI-R, 
CARS, DSM-IV, and ICD-10) used to 
make the diagnosis or an  operational 
definition of behaviors and symptoms of 
the participants.

3. Information on the characteristics of the 
interventionist are provided (the ability 
to determine who did the intervention is 
minimal a criterion) and information on 
any secondary participants (e.g., peers) 
is provided.

4. If a study provides standardized test 
scores, the measures used to obtain 
those scores are indicated.

An acceptable (A) quality rating is awarded 
to a study that meets criteria 1, 3 and 4. A 
study that does not meet all of criteria 1, 
3, and 4 is of unacceptable quality and is 
awarded a U rating.

Independent variable (IV) (e.g., interven-
tion) An H rating is awarded to a study that 
defines independent variables with repli-
cable precision (i.e., one could reproduce 
the intervention given the description pro-
vided). If a manual is used, the study passes 
this criterion. An A rating is awarded to a 
study that defines many elements of the 
independent variable but omits specific 
details. A U rating is awarded to a study 
that does not sufficiently define the inde-
pendent variables.

Comparison condition (CC) An H  rating 
is awarded to a study that defines the con-
ditions for the comparison group with 
 replicable precision, including a descrip-
tion of any other interventions participants 
receive. An A rating is awarded to a study 
that vaguely describes the conditions for 
the comparison group; information on 
other interventions may not be reported. 
A U rating is awarded to a study that does 
not report the conditions for the compari-
son group or has no control or comparison 
group.

Dependent variable (DV) or outcome 
 measure An H rating is awarded to a study 
that meets the following criteria:

The variables are defined with opera-●●

tional precision.
The details necessary to replicate the ●●

measures are provided.
The measures are linked to the depen-●●

dent variables.
The measurement data is collected at ●●

appropriate times during the study for 
the analysis being conducted.

An A rating is awarded to a study that 
meets three of the four criteria. A U rat-
ing is awarded to a study that meets fewer 
criteria.

Link between research question and data 
analysis (LRQ) An H rating is awarded to 
a study in which data analysis is strongly 
linked to the research questions and uses 
correct units of measure (i.e., child level, 
teacher level, etc.) on all variables. An A 
rating is awarded to a study in which data 
analysis is poorly linked to the research 
questions but uses correct units for a 
majority of the outcome measures. A U 
rating is awarded to a study in which data 
analysis is linked weakly or not at all to the 
research questions and uses the correct 
unit for only a minority of the outcome 
measures.

Statistical analysis (STAT) An H rating 
is awarded to a study in which proper sta-
tistical analyses were conducted with an 
adequate power and sample size (n > 10) 
for each statistical measure. An A rating is 
awarded to a study in which proper statis-
tical analyses were conducted for at least 
75% of the outcome measures or in which 
proper statistical analyses were conducted 
on 100% of outcome measures but with 
inadequate power or a small sample size. 
A U rating is awarded to a study in which 
statistical analysis was not done correctly, 
the sample size was too small or the power 
was inadequate.
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Secondary Quality Indicators 
 for Group Research Design

These indicators are rated on a  dichotomous 
scale (there either is, or is not,  evidence of 
the indicator).

Random Assignment (RA) This indicator is 
positive if participants are assigned to groups 
using a random assignment  procedure.

Interobserver Agreement (IOA) This 
indicator is positive if IOA is collected 
across all conditions, raters, and partici-
pants with reliability >.80 (Kappa >.60) or 
psychometric properties of standardized 
tests are reported and are >.70 agreement 
with a Kappa >.40.

Blind Raters (BR) This indicator is posi-
tive if raters are blind to the treatment 
 condition of the participants.

Fidelity (FID) This indicator is posi-
tive if treatment or procedural fidelity is 
continuously assessed across participants, 
conditions, and implementers, and if appli-
cable, has measurement statistics >.80.

Attrition (ATR) This indicator is posi-
tive if articulation is comparable (does not 
differ between groups by more than 25%) 
across conditions and less than 30% at the 
final outcome measure.

Generalization or Maintenance (G/M) This 
indicator is positive if outcome measures are 
collected after the final data collection to 
assess generalization or maintenance.

Effect Size (ES) This indicator is positive 
if effect sizes are reported for at least 75% 
of the outcome measures and are >.40.

Social Validity (SV) This indicator is 
positive if the study contains at least four 
of the following features:

Socially important DVs (i.e., society ●●

would value the changes in outcome of 
the study)
Time- and cost-effective intervention ●●

(i.e., the ends justify the means)
Comparisons between individuals with ●●

and without disabilities
A behavioral change that is large enough ●●

for practical value (i.e., it is clinically 
significant)

Consumers who are satisfied with the ●●

results
IV manipulation by people who  typically ●●

come into contact with the participant
A natural context●●

Primary Quality Indicators  
for SSEDs

Participant Characteristics (PART) A high 
(H) quality rating is awarded to a study that 
meets the following criteria:

1. Age and gender are provided for all 
 participants.

2. All participants’ diagnoses are opera-
tionalized by including the specific 
diagnosis and diagnostic instru-
ment (acceptable instruments include 
ADOS, ADI-R, CARS, DSM-IV, 
and ICD-10) used to make the diag-
nosis or an operational definition 
of  behaviors and symptoms of the 
 participants.

3. Information on the characteristics of the 
interventionist are provided (the ability 
to determine who did the intervention is 
a minimal criterion) and information on 
any secondary participants (e.g., peers) 
is provided.

4. If a study provides standardized test 
scores, the measures used to obtain those 
scores are indicated.

An acceptable (A) quality rating is awarded 
to a study that meets criteria 1, 3, and 4. A 
study that does not meet all of criteria 1, 
3, and 4 is of unacceptable quality and is 
awarded a U rating.

Independent Variable (IV) (e.g., interven-
tion) An H rating is awarded to a study that 
defines independent variables with repli-
cable precision (i.e., you could reproduce 
the intervention given the description pro-
vided). If a manual is used, the study passes 
this criterion. An A rating is awarded to a 
study that defines many elements of the 
independent variable but omits specific 
details. A U rating is awarded to a study 
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that does not sufficiently define the inde-
pendent variables.

Baseline Condition (BSLN) An H rating 
is awarded to a study in which 100% of 
baselines:

Encompass at least three measurement ●●

points
Appear through visual analysis to be ●●

stable
Have no trend or a counter-therapeutic ●●

trend
Have conditions that are operationally ●●

defined with replicable precision

An A rating is awarded to a study in which 
at least one of the above criteria was not 
met in at least one, but not more than 50%, 
of the baselines. A U rating is awarded to 
a study in which two or more of the above 
criteria were not met in at least one base-
line or more than 50% of the baselines do 
not meet three of the criteria.

Dependent variable (DV) or outcome mea-
sure An H rating is awarded to a study that 
meets the following criteria:

The variables are defined with opera-●●

tional precision.
The details necessary to replicate the ●●

measures are provided.
The measures are linked to the depen-●●

dent variables.
The measurement data is collected at ●●

appropriate times during the study for 
the analysis being conducted.

An A rating is awarded to a study that 
meets three of the four criteria. A U rat-
ing is awarded to a study that meets fewer 
criteria.

Visual Analysis (VIS ANAL) An H  rating 
is awarded to a study in which 100% of 
graphs (i.e., tiers within a  figure):

Have data that are stable (level or trend)●●

Contain less than 25% overlap of data ●●

points between adjacent conditions, 
unless behavior is at ceiling or floor 
levels in the previous condition

Show a large shift in level or trend ●●

between adjacent conditions that coin-
cide with the implementation or removal 
of the IV. If there was a delay in change 
at the manipulation of the IV, the study 
is accepted as high quality if the delay 
was similar across different conditions 
or participants (+/−50% of delay)

An A rating is awarded to a study in which 
two of the criteria were met on at least 66% 
of the graphs. A U rating is awarded to a 
study in which two or fewer criteria were 
met on less than 66% of the graphs.

Experimental Control (EXP CON) An H 
rating is awarded to a study that contains 
at least three demonstrations of the experi-
mental effect, occurring at three different 
points in time and changes in the DVs 
vary with the manipulation of the IV in all 
instances of replication. If there was a delay 
in change at the manipulation of the IV, the 
study is accepted as high quality if the delay 
was similar across different conditions or 
participants (+/−50% of delay). An A rating 
is awarded to a study in which at least 50% 
of the demonstrations of the experimental 
effect meet the above criteria, there are two 
demonstrations of the experimental effect at 
two different points in time and changes in 
the DVs vary with the manipulation of the 
IV. A U rating is awarded to a study in which 
less than 50% of the demonstrations of the 
experimental effect meet the above criteria, 
there are fewer than two demonstrations 
of the experimental effect occurring at two  
different points in which changes in the DVs 
vary with the manipulation of the IV.

Secondary Quality  
Indicators for SSEDs

These indicators are rated on a  dichotomous 
scale (there either is, or is not,  evidence of 
the indicator).

Interobserver Agreement (IOA) This indi-
cator is positive if IOA is collected across 
all conditions, raters, and participants with 
reliability >.80.
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Kappa (KAP) This indicator is positive 
if Kappa is calculated on at least 20% of 
sessions across all conditions, raters, and 
participants with a score >.60.

Blind Raters (BR) This indicator is posi-
tive if raters are blind to the treatment con-
dition of the participants.

Fidelity (FID) This indicator is posi-
tive if treatment or procedural fidelity is 
continuously assessed across participants, 
conditions, and implementers, and if appli-
cable, has measurement statistics >.80.

Generalization or Maintenance 
(G/M) This indicator is positive if out-
come measures are collected after the final 
data collection to assess generalization or 
maintenance.

Social Validity (SV) This indicator is 
positive if the study contains at least four 
of the following features:

Socially important DVs (i.e., society ●●

would value the changes in outcome of 
the study)
Time- and cost-effective intervention ●●

(i.e., the ends justify the means)
Comparisons between individuals with ●●

and without disabilities

A behavioral change that is large enough ●●

for practical value (i.e., it is clinically 
significant)
Consumers who are satisfied with the ●●

results
IV manipulation by people who typically ●●

come into contact with the participant
A natural context●●

reseArcH report  
strengtH rAtings

The second instrument of the evaluative 
method provides scoring criteria to syn-
thesize the ratings from the rubrics into 
a rating of the strength of the research 
report. There are three levels of research 
report strength: strong, adequate, and 
weak. The requirements for each strength 
rating are shown in Table 2.2. Research 
reports with a strong rating demonstrate 
concrete evidence of high quality. These 
reports received high quality grades on all 
primary indicators and contained evidence 
of multiple secondary quality indicators.  

tAble 2.2 Guidelines for the determination of research report strength ratings (Adapted from 
Reichow et al. 2008. With permission)

Strength rating Group research Single subject research

Strong Received high quality grades on 
all primary quality indicators and 
showed evidence of four or more 
secondary quality indicators

Received high quality grades on all 
primary quality indicators and showed 
evidence of three or more secondary 
quality indicators

Adequate Received high quality grades on four 
or more primary quality indicators 
with no unacceptable quality grades 
on any primary quality indicators, 
and showed evidence of at least two 
secondary quality indicators

Received high quality grades on four or 
more primary quality indicators with 
no unacceptable quality grades on any 
primary quality indicators, and showed 
evidence of at least two secondary qual-
ity indicators

Weak Received fewer than four high qual-
ity grades on primary quality indica-
tors or showed evidence of less than 
two secondary quality indicators

Received fewer than four high quality 
grades on primary quality indicators 
or showed evidence of less than two 
secondary quality indicators
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An adequate rating designates research 
showing strong evidence in most, but not 
all areas. Elements of reports achieving an 
adequate rating might have received accept-
able grades on up to two primary quality 
indicators and must have shown evidence 
of at least two secondary quality indicators. 
A study receiving an adequate strength rat-
ing cannot receive an unacceptable grade 
on any primary quality indicator. A weak 
rating indicates that the research report 
has many missing elements or fatal flaws. 
Reports receiving one or more unaccept-
able grades on primary quality indicators 
or evidence of one or fewer secondary 
quality indicators receive a weak rating. 
Because conclusions about the results of a 

study receiving a weak rating are tentative 
at best, studies receiving this rating are not 
used when determining the EBP status of 
an intervention.

criteriA For levels oF ebp

The final instrument provides the crite-
ria for the aggregation of research reports 
with respect to their strength rating across 
studies to determine whether a practice 
has amassed enough empirical support to 
be classified as an EBP. The criteria for 
two levels of EBP, established and prom-
ising (see Table 2.3), have been guided by 

tAble 2.3 Criteria for treatments to be considered EBP (Adapted from Reichow et al. 2008. 
With permission)

Level of EBP Example criteria

Established  
(≥ 60 points  
from the EBP  
status formula)

•  Five SSED studies of strong research report strength with a total sample size of 
at least 15 participants across studies conducted by at least three research teams 
in three different geographic locations

•  Ten SSED studies of adequate research report strength with a total sample size 
of at least 30 different participants across studies conducted by at least three 
research teams in three different geographic locations

•  Two group design studies of strong research report strength conducted by   
in different geographic locations

•  Four group design studies of at least adequate research report strength 
 conducted in at least two different research teams

•  One group design study of strong research report strength and three 
SSED studies of strong research report strength with at least 8 different 
 participants

•  Two group design studies of at least adequate research report strength 
and six SSED studies of at least adequate research report strength with 
at least 16 different participants

Promising  
(> 30 points  
from the EBP  
status formula)

•  Five SSED studies of at least adequate research report strength with  
a total sample size of at least 16 different participants across studies  
conducted by at least two research teams in two different  
geographic locations

• Two group design studies of at least adequate research report strength
•  One group research report of at least adequate research report strength rating 

and at least three SSED studies of at least adequate strength rating with at least 
8 participants
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previous EBP criteria (Filipek et al. 2000; 
Gersten et al. 2005; Horner et al. 2005; 
Kratochwill and Stoiber 2002; Lonigan 
et al. 1998) and contain an operalization for 
documenting the evidence needed to meet 
the criteria of the two levels. A treatment 
must meet at least one example criterion; it 
can meet multiple criteria.

An established EBP is a treatment 
shown to be effective across multiple 
 methodologically sound studies conduc-
ted by at least two independent research 
groups in separate geographical locations. 
 Practices meeting this requirement have 
demonstrated enough evidence for confi-
dence in the treatment’s efficacy. A prom-
ising EBP is also a treatment shown to be 
effective across multiple studies but for 
which the evidence is limited by weaker 
methodological rigor, fewer replications, 
and/or an inadequate number of indepen-
dent researchers demonstrating the effects.

The two levels of EBP status can be 
obtained only using studies conducted 
using group research designs, only using 
studies conducted using SSED, or by using 
a combination of studies conducted using 
group research designs and SSED. When 
determining the EBP status of an interven-
tion in which the evidence was obtained 
using group research designs, it is neces-
sary to look at how many studies have been 
conducted. When determining the EBP 
status of an intervention in which the evi-
dence was obtained using SSED, it is neces-
sary to examine both the number of studies 
that were conducted and the number of 
participants with whom the procedures 
have been replicated. When examining 
the number of participants, an adaptation 
of the success estimate created by Reichow 
and Volkmar (in press) is recommended. 
The adapted success estimate should be 
estimated using visual analysis (Gast and 
Spriggs 2010); it provides an estimate of 
the number of participants for whom the 
intervention was successful within each 
study. Using the adapted success estimate 

should provide a more accurate appraisal 
of the number of participants for whom 
the intervention has worked than using the 
total number of participants from a study, 
as has been suggested in previous defini-
tions of EBP (Horner et al. 2005; Lonigan 
et al. 1998).

The EBP status formula (2.1) provides 
a tool that can be used to assess all pos-
sible combinations of evidence that can 
be pooled to demonstrate the efficacy of 
a practice with respect to its status as an 
EBP.

( ) ( )
( ) ( )

* *

* *

+ +

+ =
S A

S A

Group 30 Group 15

SSED 4 SSED 2 Z (2.1)

GroupS is the number of studies  conducted 
using group research designs earning a 
strong rating, GroupA is the number of stud-
ies conducted using group research designs 
earning an adequate rating, SSEDS is the 
number of participants for whom the inter-
vention was successful from SSED stud-
ies earning a strong rating, SSEDA is the 
number of participants for whom the inter-
vention was successful from SSED studies 
earning an adequate rating, and Z is the 
total number of points for an intervention. 
It was determined that eight participants 
from strong SSED studies were equivalent 
to one strong group study by averaging two 
previous definitions of EBP providing a 
quantification of the number of SSED par-
ticipants needed to achieve the highest level 
of evidence (Horner et al. 2005; Lonigan 
et al. 1998). When using the formula, 31 
points are required for an intervention to 
meet the criteria of a promising EBP and 60 
points are required for an intervention to 
meet the criteria of an established EBP. The 
criterion point levels are set such that there 
must be at least two studies for a practice to 
meet either EBP criterion and the formula 
is weighted such that studies with strong 
ratings contribute twice as much as studies 
receiving adequate rigor ratings. A repro-
ducible worksheet containing blanks in 
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which to place the necessary information to 
calculate the EBP status formula is provided 
in Appendix 3. Table 2.3 presents a sample, 
but not an exhaustive list, of ways in which 
the criteria for EBP can be met with stud-
ies conducted using only group research 
designs, using only SSED, and through 
combinations of the two research method-
ologies. Because this is an early attempt at 
synthesizing studies conducted using group 
research designs and SSED, empirical vali-
dation of the criteria is needed.

ApplicAtion oF tHe  
ebp stAtus ForMulA  

And ebp criteriA

This section provides three examples of 
synthesizing multiple research report 
strength ratings for an intervention to 
determine whether the intervention has 
demonstrated the quantity and quality of 

evidence to be considered an EBP. The 
first two examples are taken from a recent 
review of interventions for increasing 
prosocial behavior by Reichow and Volk-
mar (in press). Based on the results of their 
review, two interventions for school-aged 
children met the criteria of EBP.

Synthesizing Group Results
Table 2.4 provides an example of using the 
EBP status formula and applying the crite-
ria of EBP using the results for social skills 
group interventions. As shown in the table, 
two studies using group research method-
ology received strong rigor ratings, thus 
GroupS = 2. Using Formula (2.1), social skills 
groups amassed 60 points, which meets the 
level for an established EBP and so social 
skills groups for school-aged children can 
be classified as an established EBP. Note, 
because only group studies were used, the 
number of participants in each study was not 
applicable and did not affect the calculation.

tAble 2.4 EBP status of social skills groups for school-aged children (As reviewed by Reichow 
and Volkmar in press)

Study
Research 
method Rigor rating Successful N

Lopata et al. (2008) Group Strong N/A
Owens et al. (2008) Group Strong N/A

Number of group studies with strong rigor ratings 2 = GroupS

Number of group studies with adequate rigor ratings 0 = GroupA

Number of participants from SSED studies with strong 
rigor ratings

0 = SSEDS

Number of participants from SSED studies with  
adequate rigor ratings

0 = SSEDA

Formula for determining EBP status
(GroupS * 30) + (GroupA * 15) + (SSEDS * 4) + (SSEDA * 2) = Z

(2 * 30) + (0 * 15) + (0 * 4) + (0 * 2) = Z
60 = Z

Points (Z) 0 10 20 30 31 40 50 59 60+

EBP status Not an EBP Probable EBP Established EBP
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Synthesizing SSED Results
The application of the results of the 
Reichow and Volkmar (in press) synthe-
sis is presented for video modeling for 
school-aged children in Table 2.5. As 
shown, five studies using SSED methods 
received adequate rigor ratings. Because 
there were a total of 16 participants across 
the five studies, SSEDA = 16. Using For-
mula (2.1), video modeling amassed 32 
points, which is below the criteria for 
either level of EBP. Thus, video modeling 
for school-aged children can be classified 
as a promising EBP. Note, in contrast to 
the first example, which used only group 
design studies, the second example used 
only SSED studies; thus, all calculations 
involved the number participants for 
whom the intervention was successful 
from each of the studies.

Synthesizing Group  
and SSED Results

An example of synthesizing results across 
studies conducted using both group 
research designs and SSED is illustrated 
from the analysis of behavioral interven-
tions to improve joint attention behav-
iors by Ferraioli and Harris (see Chap. 
6). As shown in Table 2.6, one group 
research study received a strong rigor rat-
ing (GroupS = 1). The remaining studies 
were conducted using SSED; four stud-
ies with 15 participants for whom the 
interventions were successful received 
strong rigor ratings (SSEDS = 15) and 
one study with two participants for whom 
the intervention was successful received 
an adequate rigor rating (SSEDA = 2). In 
summing the values, behavioral interven-
tions for increasing joint attention behav-

tAble 2.5 EBP status of video modeling for school-aged children (As reviewed by Reichow 
and Volkmar in press)

Study Research method Rigor rating Successful N

Buggey (2005) SSED Adequate 2
Charlop-Christy and Daneshvar (2003) SSED Adequate 3
Nikopoulous and Keenan (2004) SSED Adequate 3
Nikopoulous and Keenan (2007) SSED Adequate 3
Sherer et al. (2001) SSED Adequate 5 

Number of group studies with strong rigor ratings 0 = GroupS

Number of group studies with adequate rigor ratings 0 = GroupA

Number of participants from SSED studies  
with strong rigor ratings

0 = SSEDS

Number of participants from SSED studies with adequate  
rigor ratings

16 = SSEDA

Formula for determining EBP status
(GroupS * 30) + (GroupA * 15) + (SSEDS * 4) + (SSEDA * 2) = Z

(0 * 30) + (0 * 15) + (0 * 4) + (16 * 2) = Z
32 = Z

Points (Z) 0 10 20 30 31 40 50 59 60+

EBP status Not an EBP Probable EBP Established EBP
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iors amassed 94 points, which exceeds the 
criterion for an established EBP. Because 
the number of participants for whom 
the interventions were successful in each 
study was a factor in the calculations for 
the SSED variables, the number of par-
ticipants did factor into the determination 
of EBP status.

discussion

In principle, the arrangement of iden-
tifying educational practices based on 
scientific evidence is admirable; using 
 scientific evidence to inform practice 
should increase the likelihood of pro-
viding effective treatments. However, 
researchers have established few EBP for 
young children with ASDs through the 
application of established operationalized 
criteria (Reichow and Volkmar in Chap. 1; 

Rogers and Vismara 2008). The evaluative 
method outlined in this chapter was cre-
ated to address the need to identify EBP 
for young children with ASDs. The 
method has been used to examine the state 
of the science in research involving young 
children with ASDs (Reichow et al. 2007); 
to evaluate the empirical evidence on the 
Picture Exchange Communication System 
(Doehring et al. 2007); to determine the 
methodological rigor of studies included 
in research syntheses (Reichow and Volk-
mar in press; Reichow and Wolery 2009); 
and to determine the EBP status of inter-
ventions to increase the prosocial behavior 
of individuals with ASDs (Reichow and 
Volkmar in press). Collectively, the appli-
cations of the evaluative method have led 
to a number of practices being identified 
as EBP.

One particularly noteworthy character-
istic of the criteria of EBP is the combina-
tion of multiple research methodologies. 

tAble 2.6 EBP status of behavioral interventions to increase joint attention behaviors 
(As reviewed by Ferraioli and Harris in Chap. 6)

Study Research method Rigor rating Successful N

Kasari et al. (2006) Group Strong N/A
Martins and Harris (2006) SSED Strong 3
Rocha et al. (2007) SSED Strong 3
Whalen and Schreibman (2003) SSED Strong 5
Whalen et al. (2006) SSED Strong 4
Zercher et al. (2001) SSED Adequate 2

Number of group studies with strong rigor ratings 1 = GroupS

Number of group studies with adequate rigor ratings 0 = GroupA

Number of participants from SSED studies with strong rigor ratings 15 = SSEDS

Number of participants from SSED studies with adequate rigor ratings 2 = SSEDA

Formula for Determining EBP Status
(GroupS * 30) + (GroupA * 15) + (SSEDS * 4) + (SSEDA * 2) = Z

(1 * 30) + (0 * 15) + (15 * 4) + (2 * 2) = Z
94 = Z

Points (Z) 0 10 20 30 31 40 50 59 60+

EBP Status Not an EBP Probable EBP Established EBP
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The evaluative method of Reichow et al. 
(2008) was one of the first conceptualiza-
tions of EBP to provide an operationalized 
method for combining multiple research 
methods to investigate a single practice. 
The National Standards Project (National 
Autism Center 2009) described in Chap. 1 
is a second example of synthesizing stud-
ies across research designs. Although the 
innovation of operationalizing a method 
of combining group research designs and 
SSED is noteworthy, the inclusion of only 
these research methodologies is limiting. 
However, our experience of reviewing  
the intervention literature for individu-
als with ASDs leads us to believe that the 
overwhelming majority of studies have 
been and continue to be conducted using 
the two methodologies for which the eval-
uative method was designed (i.e., group 
research designs and SSED). Thus, apart 
from a philosophical objection, it is unclear 
how much this limitation affects the results 
of a review conducted using the evaluative 
method.

The evaluative method has boundar-
ies to its use and is not without limita-
tions. With respect to the boundaries, the 
method was designed to evaluate research 
reports of specific interventions (e.g., 
focal interventions), not comprehen-
sive programs. Second, the method was 
designed to evaluate individual experi-
mental research reports; thus, the method 
is not appropriate for evaluating the meth-
odological rigor of systematic reviews or 
meta-analyses. Since many hierarchies 
of evidence consider findings from mul-
tiple systematic reviews to be the highest 
level of evidence (Straus et al. 2005), this 
is a limitation that needs to be addressed 
in the future. Finally, some of the qual-
ity indicators on the rubrics are weighted 
toward studies demonstrating positive 
effects (e.g., effect size, visual analysis, 
and experimental control). Because the 
rubric for SSED contains these elements 
as primary quality indicators, a study 

failing to demonstrate a positive effect 
would most likely receive an unaccept-
able grade on these elements and thus be 
rated as a weak study. Some definitions of 
EBP have created categories and grading 
schemes for treatments that do not work 
 (Hawley and Wiesz 2002; Lilienfied 2005) 
or for which there is conflicting evidence 
(De Los Reyes and Kazdin 2008). Making 
recommendations on ineffective practices 
was not a goal of the initial project and it 
is unlikely that the evaluative method in 
its current state is appropriate for evaluat-
ing research with null or negative results. 
Thus, the evaluative method is best suited 
for evaluating empirical research on 
interventions for individuals with ASDs 
conducted using group research designs 
or SSED in which the desired change in 
behavior was achieved.

Five additional limitations should be 
acknowledged. First, it is likely that there 
is a minimum set of competencies or 
knowledge base for using the evaluative 
method. Because the evaluative method is 
still relatively new and has not been widely 
tested, the extent of this limitation is not 
known. However, we can report that it 
has been successfully used and adopted 
by professionals not involved in this proj-
ect (Children’s Services Evidence-Based 
Practice Advisory Committee 2009; V. 
Smith, November 22, 2007 in a personal 
communication). Second, some elements 
of the evaluative method (e.g., the num-
ber of participants needed for a practice to 
be considered an EBP when using SSED) 
have not been empirically validated. Third, 
although the preliminary assessments of 
reliability and validity were positive (see 
Chap. 3), these assessments were con-
ducted on a small sample by individuals 
closely connected with the development 
of the method. Validation of its applica-
tion in real-world settings remains to be 
seen. Fourth, the evaluative method con-
tains no method for assessing publication 
bias (Borenstein et al. 2009). Although the 
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inclusion of an  instrument capable of syn-
thesizing research across multiple research 
methodologies is likely to lessen the 
impact of publication bias when compared 
to other methods of determining EBP, 
the threat of publication bias remains and 
should be acknowledged. Finally, as with 
any review, application of the evaluative 
method provides a picture of the research 
that was reviewed in that instance. Differ-
ent reviews occurring at different times 
with different inclusion criteria are likely 
to produce conflicting results.
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Appendix A: rAting ForM For studies using group  
reseArcH design studies

Study Essential Quality Indicators Desirable Quality Indicators

PART IV CC DV LRQ STAT RA IOA BR FID ATR G/M ES SV

Appendix b: rAting ForM For studies using single  
subject experiMentAl designs

Study Essential Quality Indicators Desirable Quality Indicators

VIS EXP
PART DV IV BSLN ANAL CON IOA KAP BR FID G/M SV
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Appendix c: ebp stAtus WorksHeet

Study Research method Rigor rating Successful N

Number of group studies with strong rigor ratings = GroupS

Number of group studies with adequate rigor ratings = GroupA

Number of participants from SSED studies with strong rigor ratings = SSEDS

Number of participants from SSED studies with adequate rigor ratings = SSEDA

Formula for determining EBP status
(GroupS * 30) + (GroupA * 15) + (SSEDS * 4) + (SSEDA * 2) = Z

Points (Z) 0 10 20 30 31 40 50 59 60+

EBP status Not an EBP Probable EBP Established EBP
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C h a p t e r  3

On the Reliability and Accuracy  
of the Evaluative Method  

for Identifying Evidence-Based 
Practices in Autism

Domenic V. Cicchetti 

AbbreviAtions

EBP Evidence-based practice
K Kappa
PC Proportion of chance agreement
PNA Predicted negative accuracy
PO  Proportion of observed 

agreement
POneg  Proportion of observed negative 

agreement
POpos  Proportion of observed positive 

agreement
PPA Predicted positive accuracy
QI− Quality indicator absent
QI+ Quality indicator present
Se Sensitivity
Sp Specificity
SSED  Single subject experimental 

design

introduction

The editors of this book recently described 
the development and application of an 
“evaluative method” for assessing evi-
dence-based practices (EBP) in Autism 
(Reichow et al. 2008). The major results 
of this investigation, which were presented 
at the International Meeting for Autism 
Research (Reichow et al. 2007) indicated 
that the method produced highly reliable 
and valid results, whether deriving from an 
assessment of primary or secondary quality 
indicators from published peer-reviewed, 
group research reports or from published 
and peer-reviewed, single subject experi-
mental design (SSED) reports. The levels of 
inter-examiner agreement, ranged between 
85%, with a Kappa or chance-corrected 
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level of 0.69 (Cohen 1960), and 96%, with 
a Kappa value of 0.93. By applying the 
criteria of Cicchetti (2001) and Cicchetti 
et al. (1995), the levels of reliability ranged 
between good (85%, with a Kappa value 
of 0.69) and excellent (96%, with a Kappa 
value equal to 0.93).

The two-fold purpose of this chapter is to 
discuss some biostatistical issues that need to 
be understood in the separate but conceptu-
ally related contexts of: some paradoxes that 
can occur in the application of the Kappa 
statistic and how they can be understood 
in the context of future reliability studies of 
the evaluative method for assessing EBP in 
autism; an elucidation of the most potent 
method for determining the validity or accu-
racy of rater assessments of EBP in autism; 
and the introduction of a new validity index 
that can be applied to the EBP evaluative 
method for research in autism, as well as 
more generally in biobehavioral research.

tHe KAppA stAtistic defined

When two raters, or clinical examiners, 
evaluate EBP in autism, the reliability 
research design for a given quality indicator 
can be depicted, as shown in Table 3.1.

The proportion of cases for which the 
two examiners agree that the studies contain 
evidence of the quality indicator is symbol-
ized by the letter A and those for which they 
agree that the quality indicator is absent is 
symbolized by the letter D. To determine 
the level of overall chance-corrected inter-
examiner agreement, the proportion of 
observed agreement (PO) is (A + D), the 
proportion of chance agreement (PC) is 
[(E1F1) + (E2F2)], and the maximum amount 
of chance-corrected agreement that is pos-
sible is (1-PC). Kappa (K) is then defined as 
(Cohen 1960; Fleiss et al. 1969):

( ) ( )/= − −K PO PC 1 PC

Kappa is constructed such that when 
rater agreement is no better than chance 
PO = PC, thereby resulting in a Kappa 
value of 0; when PO > PC, the usual case, 
then Kappa assumes a positive value; 
finally, when inter-rater agreement is at 
a level below chance expectation – a very 
unusual occurrence – then PC > PO, and 
Kappa assumes a negative value. The 
level of statistical significance of Kappa is 
determined by dividing the value of Kappa 
by its standard error and interpreting the 
result as a Z score, with the standard rela-
tionship between Z and statistical signifi-
cance, or probability level (p), given as 
shown in Table 3.2.

Because a very low level of Kappa (e.g., 
as low as 0.10) is statistically significant at 
the 0.05 level, or beyond, based upon a 
sufficiently large enough sample size, bio-
statistical guidelines have been published 
to determine levels of Kappa that might be 
considered of practical or clinical signifi-
cance. Conceptually similar Kappa guide-
lines have been provided by Landis and 
Koch (1977):

<0.00 Poor
0.00–0.20 Slight

tAble 3.1 Reliability research design for 
assessing evidence-based practice (EBP) in 
Autism1

Rater 2

Rater 1
Meets EBP 
Criterion

Fails EBP  
Criterion Total

Meets EBP  
Criterion

A (E1F1) B (E2F1) F1

Fails EBP 
Criterion

C (E1F2) D (E2F2) F2

Total E1 E2 1.00

Note1: The letters A and D refer, respectively, to the 
proportions of cases for which the two examiners 
agree either that the studies meet the EBP criterion 
(as symbolized by the letter A); or fail EBP criterion 
(symbolized by the letter D)
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0.21–0.40 Fair
0.41–0.60 Moderate
0.61–0.80 Substantial
0.81–1.00 Almost Perfect

by Fleiss (1981) and Fleiss et al. (2003):

<0.40 Poor
0.40–0.74 Fair to Good
³0.75 Excellent

and by Cicchetti and Sparrow (1981) and 
Cicchetti (1994):

<0.40 Poor
0.40–0.59 Fair
0.60–0.74 Good
³0.75 Excellent

When an investigator obtains a good to 
excellent level of agreement between any 
pair of raters or judges (say, 80– ³ 90%), the 
usual expectation is that the level of Kappa 
or chance-corrected agreement should 
correspondingly be good to excellent, as 
was shown for the Evaluative Method. 
As the next section indicates, this is not 
always true. It is possible to have a high 
level of agreement (say, 85%) associated 
with an unexpectedly low level of Kappa 
(say, <0.40 or poor, by the guidelines). 
This seemingly anomalous phenomenon 
has been identified as a “Kappa paradox” 
by Cicchetti (1988), Cicchetti and Fein-
stein (1990), and Feinstein and Cicchetti 
(1990).

KAppA pArAdoxes

We now show that when both PO and 
K are at a high level of rater agreement 
(e.g., PO = 0.85 and K = 0.60) then the 
agreement in both positive (POpos) and 
negative (POneg) cases is correspondingly 
high. In distinct contrast, when PO is high 
(e.g., 0.85) but K is very low (i.e., < 0.40), it 
signals a large discrepancy between inter-
rater agreement on positive (POpos) and 
negative (POneg) cases.

Table 3.3 shows some reliability 
research results deriving from a hypotheti-
cal research investigation in which 100 
group studies are assessed as to whether 
they demonstrated evidence of the primary 
quality indicators.

Using the formulae given in Table 3.1, it 
is readily seen that:

( )
( )
( ) ( )  /

/ .

= + =

= + =

= − −
= =

PO 0.40 0.45 0.85

PC 0.2254 0.2754 0.5008

K 0.8500 0.5008 1 0.5008

0.3492 0.4992 0.70

This is a clear example of a reliability 
estimate in which the level of PO, at 85%, 

tAble 3.3 Illustrating data for calculating 
Kappa for assessing evidence-based practice 
(EBP) primary quality indicators deriving 
from 100 hypothetical group design studies

Rater 2

Rater 1 QI+ QI− Totals

QI+ 0.40(0.2254) 0.09(0.2646) 0.49
QI− 0.06(0.2346) 0.45(0.2754) 0.51
Totals 0.46 0.54 1.0

Unbracketed values refer to the proportions of cases 
EBP raters either agree or disagree. Bracketed val-
ues refer to the corresponding proportions of cases 
in which the two raters can be expected to agree by 
chance alone

tAble 3.2 Level of statistical significance 
for Kappa

Z of Kappa p of Kappa

< 1.65 not significant (ns)
1.65 .10
1.96 .05

2.24 .025

2.58 .01

2.81 .005

3.29 .001
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is good (Cicchetti et al. 1995) and the 
level of Kappa, at 0.70, is also good (Cic-
chetti 1994). These results are virtually 
interchangeable with the aforementioned 
PO (also 0.85) and the K values (at 0.69) 
for primary quality indicators obtained 
when assessing EBP in autism based upon 
SSED; or for secondary quality indicators 
based upon group design research reports 
(Reichow et al. 2008).

Next, we show that when both PO and 
K have good inter-rater agreement, the 
POpos and POneg values are close to the 
PO value of 0.85. First, we calculate the 
rater agreement on positive cases, those in 
which a quality indicator is present (QI+), 
by the formula:

  = 
( ) /+1 1

A
POpos

E F 2
 (3.1)

Analogously, the rater agreement on 
negative cases, those in which a quality 
indicator is absent (QI−), by the formula:

 = 
( ) /+2 2

D
POneg 

E F 2
 (3.2)

If we apply Formula (3.1) and Formula 
(3.2) to the data in Table 3.3, we obtain the 
following values:

 = 
( ) /

= =
0.40 0.40

POpos 0.84
0.49+ 0.46 2 0.475

 = 
( ) /

= =
+
0.45 0.45

POneg 0.86
0.51 0.54 2 0.525

It can be seen that the POpos and 
POneg values are both high and compa-
rable to PO=0.85.

Let us now consider a hypothetical 
example in which PO is also 0.85, rep-
resenting good agreement, but the cor-
responding level of Kappa is only 0.32 
(poor). The hypothetical data upon which 
this result is based are shown in Table 3.4.

In distinct contrast to the previous case, 
it is shown that when PO is high but Kappa 
is low, then the relative values of POpos 
and POneg, are quite discrepant, relative 
to the PO of 0.85:

 = 
( ) /

= =
+
0.05 0.05

POpos 0.40
0.15 0.10 2 0.125

 = 
( ) /

= =
+
0.80 0.80

POneg 0.9143
0.85 0.90 2 0.875

Note that PO (usually defined as A + D) 
can, using formulae (3.1) and (3.2), be 
defined as the weighted average of POpos 
and POneg:

( ) ( )
( )

 

.

= × + ×

= + =

PO 0.9143 0.875 0.40 0.125

0.80 0.05 0.85

The question is, how can these two con-
trasting Kappa values (0.70 and 0.32) both 
associated with a PO of 0.85, be under-
stood in a larger biostatistical and clinical 
framework? In order to accomplish this, 
one must determine where in the pos-
sible series of combinations that form a 
PO of 0.85 these two examples occur. As 
shown by the hypothetical data spread in 
Table 3.5, there are 43 such possibilities.

The best possible value of Kappa (Cases 1 
and 2) is 0.70, with both POpos and POneg 
also at exactly 0.85. Case 3 is depicted 
in Table 3.3, with POpos and POneg at 
0.84 and 0.86, respectively. Note that as 

tAble 3.4 Hypothetical data producing 
a Kappa paradox in the assessment of evi-
dence-based practice (EBP) quality indica-
tors derived from 100 hypothetical group 
design studies

Rater 2

Rater 1 QI+ QI− Totals

QI+ 0.05(0.015) 0.10(0.135) 0.15
QI− 0.05(0.085) 0.80(0.765) 0.85
Totals 0.10 0.90 1.0

Unbracketed values refer to the proportions of cases 
upon which the two EBP raters either agree or 
disagree. Bracketed values refer to the corresponding 
proportions of cases in which the two raters can be 
expected to agree or disagree by chance alone
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the  discrepancy in size between POpos 
and POneg increases, the value of Kappa 
decreases. The inter-rater reliability data in 
Table 3.4 is shown in Table 3.5 as Case 38, 
with the Kappa value of 0.32 occurring when 
POpos is 0.40 and POneg is 0.91. Table 3.5 
indicates that only five combinations pro-
duce lower Kappa values than this. More 
generally, these data indicate that high PO 
and low Kappa (a seeming paradox) occurs 
when POpos and POneg are widely discre-
pant with respect to the value of PO.

Another feature of the data spread in 
Table 3.5 is that it shows at a glance when 
either POpos or POneg reaches a value that 
represents poor reliability, that is <0.70, by 
the criteria set out by Cicchetti et al. (1995), 
in which 0.90–1.00 is excellent, 0.80–0.89 
is good, 0.70–0.79 is fair, and < 0.70 is 
poor. It is noteworthy that this phenom-
enon begins at Case 26, in which POpos 
falls below 0.70 while POneg is at 0.90.

An essential question that is raised here 
is whether this information, gleaned from 
data on all possible hypothetical statisti-
cally controlled cases can be of utility in 
the field. Put another way, are the prin-
ciples derived from this work of value in a 
research investigation in which quality indi-
cators are evaluated for evidence of EBP 
in autism? This question was investigated 
by examining seven additional EBP autism 
studies reported at the International Asso-
ciation for Positive Behavior Support 
(Doehring et al. 2007). The data shown in 
Table 3.6 were derived from four SSED 
reports and three group design research 
reports and focused upon whether primary 
or secondary quality indicators were dem-
onstrated in published and peer-reviewed 
autism intervention studies, as described in 
Reichow et al. (2008).

As with the hypothetical inter-rater reli-
ability results presented in the Table 3.5, 
the data are ordered from the highest to 
the lowest Kappa values. It is very note-
worthy that the same general phenomenon 
occurs in this uncontrolled field study as 

tAble 3.5 Rank ordering of all values of 
Kappa, POpos and POneg when PO = 0.85

Case Pos Neg Kappa POpos POneg

 1 0.42 0.43 0.70 0.85 0.85
 2 0.41 0.44 0.70 0.85 0.85
 3 0.40 0.45 0.70 0.84 0.86
 4 0.39 0.46 0.70 0.84 0.86
 5 0.38 0.47 0.70 0.84 0.86
 6 0.37 0.48 0.70 0.83 0.86
 7 0.36 0.49 0.70 0.83 0.87
 8 0.35 0.50 0.69 0.82 0.87
 9 0.34 0.51 0.69 0.82 0.87
10 0.33 0.52 0.69 0.81 0.87
11 0.32 0.53 0.69 0.81 0.88
12 0.31 0.54 0.68 0.81 0.88
13 0.30 0.55 0.68 0.80 0.88
14 0.29 0.56 0.68 0.79 0.88
15 0.28 0.57 0.67 0.79 0.88
16 0.27 0.58 0.67 0.78 0.89
17 0.26 0.59 0.66 0.66 0.89
18 0.25 0.60 0.66 0.77 0.89
19 0.24 0.61 0.65 0.76 0.89
20 0.23 0.62 0.65 0.75 0.89
21 0.22 0.63 0.64 0.75 0.89
22 0.21 0.64 0.63 0.74 0.90
23 0.20 0.65 0.62 0.73 0.90
24 0.19 0.66 0.62 0.72 0.90
25 0.18 0.67 0.61 0.71 0.90
26 0.17 0.68 0.60 0.69 0.90
27 0.16 0.69 0.58 0.69 0.90
28 0.15 0.70 0.57 0.67 0.90
29 0.14 0.71 0.56 0.65 0.90
30 0.13 0.72 0.54 0.63 0.91
31 0.12 0.73 0.52 0.62 0.91
32 0.11 0.74 0.50 0.59 0.91
33 0.10 0.75 0.48 0.57 0.91
34 0.09 0.76 0.46 0.55 0.91
35 0.08 0.77 0.43 0.52 0.91
36 0.07 0.78 0.40 0.48 0.91
37 0.06 0.79 0.36 0.44 0.91
38 0.05 0.80 0.32 0.40 0.91
39 0.04 0.81 0.26 0.35 0.92
40 0.03 0.82 0.20 0.29 0.92
41 0.02 0.83 0.16 0.21 0.92
42 0.01 0.84 0.04 0.12 0.92
43 0.00 0.85 −0.08 0.00 0.92
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in the hypothetical data under statistically 
controlled conditions: as Kappa decreases, 
the absolute difference between POpos and 
POneg increases. Moreover, the values of 
POpos and POneg become more and more 
dissimilar from the value of PO.

Perhaps the best way to avoid both 
Kappa paradoxes and disparities in POpos 
and POneg values is the time-honored way, 
namely, to train the raters adequately, as 
was accomplished by Reichow et al. (2008). 
Note that the reliability results presented 
in Table 3.6, while showing disparities 
between POpos and POneg do not meet 
the criterion for a Kappa paradox (high 
PO but low, or poor, Kappa values). The 
obvious implication here is that the raters 
were trained adequately to apply the evalu-
ative method in a highly reliable manner. 
In the next section, the issue of the validity 
of the evaluative method is discussed.

Assessing tHe vAliditY  
of tHe evAluAtive MetHod 

for providing evidence  
of ebp in AutisM

Several sources of validity of the evaluative 
method were discussed by Reichow et al. 
(2008):

Content validity, as it was made manifest ●●

through the operalization of the criteria 
needed to evaluate research study results 
for EBP in autism
Concurrent validity, established by ●●

equating their definition of EBP with 
others that have been defined in the lit-
erature (Kratochwill and Stoiber 2002; 
Lonigan et al. 1998; Lord et al. 2001; 
Odom et al. 2005)
Predictive validity, based upon the accu-●●

racy of evidence for EBP in autism, as 
established by agreement with an expe-
rienced rater on the basis of the appli-
cation of extant validity indices that are 
applied in both medicine and biobehav-
ioral clinical research endeavors

Of course, the gold standard for evaluat-
ing a physician’s preliminary diagnosis in 
medicine is one that can be confirmed in 
the clinical laboratory. However, when this 
is not the case, and in the words of the late 
Joseph Fleiss (1975: 651):

In the absence of a laboratory or other test 
that might provide a standard against which 
to assess the correctness of the judgment, one 
must rely on the degree of agreement between 
different judges for information about error.

Indeed this is true in medical, psychiatric, 
 neuropsychological and other areas of 

tAble 3.6 Rank ordering of varying values of PO, Kappa, and POpos and 
POneg by set of quality indicators across seven research studies assessing 
evidence-based practice (EBP) in autism

Study type: Set of QIs PO Kappa POpos POneg

1. Group Primary 1.00(E) 1.00(E) 1.00(E) 1.00(E)
2. SSED Secondary 0.96(E) 0.90(E) 0.97(E) 0.93(E)
3. SSED Primary 0.89(G) 0.77(E) 0.86(G) 0.90(E)
4. Group Secondary 0.88(G) 0.75(E) 0.86(G) 0.90(E)
5. SSED Primary 0.88(G) 0.71(E) 0.80(G) 0.91(E)
6. SSED Secondary 0.88(G) 0.68(G) 0.90(E) 0.77(F)
7. Group Primary 0.84(G) 0.65(G) 0.76(F) 0.88(G)

E excellent, G good, and F fair levels of interrater agreement by the criteria of Cicchetti 
(2001); and Cicchetti et al. (1995)
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research, including the diagnosis of autism 
itself (Klin et al. 2000). Many diagnoses 
depend exclusively on an experienced clini-
cian’s best judgment, used as a “gold standard” 
best estimate. How this important aspect of 
validity is achieved is now addressed.

This section discusses the accuracy indi-
ces that are utilized in the predictive model. 
The four relevant validity indices are: sen-
sitivity (Se); specificity (Sp); predicted posi-
tive accuracy (PPA); and predicted negative 
accuracy (PNA). The 2 × 2 contingency 
table and the formulae for defining each of 
four indices are shown in Table 3.7.

Using the notation presented in 
Table 3.7, the indices are defined, as fol-
lows:

Sensitivity (Se) is defined as the propor-●●

tion of confirmed positive cases, (QI+), 
based upon the best clinician diagnosis 
(Rater 2) that also test as positive by 
Rater 1:

 ( )Se  A / A  C ;= +  (3.3)

Specificity (Sp) refers to the proportion ●●

of confirmed QI− cases that both raters 
test as negative:

 ( )Sp  D / B  D ;= +  (3.4)

Predicted positive accuracy (PPA) is ●●

defined as the proportion of cases tested 
positive by Rater 1, that are confirmed 
as positive cases by Rater 2, defined as:

 ( )PPA  A / A  B ;= +  (3.5)

Predicted negative accuracy (PNA) is ●●

defined as the proportion of cases tested 
negative (QI−) by Rater 1, that are con-
firmed as negative by Rater 2:

 ( )PNA  D / C  D .= +  (3.6)

In the next section, these four validity 
indices are discussed using a hypothetical 
example in which an EBP rater has been 
trained by an experienced EBP specialist 
using the evaluative method. The data are 
given in Table 3.8.

Applying the formulae presented in 
Table 3.7 to the hypothetical data spread 
in Table 3.8, the indices are calculated as 
shown:

/

 

 

 /

/

/

= =
= =
= =
= =

Se 0.42 0.50 0.84;
Sp 0.43 0.50 0.86;
PPA 0.42 0.49 0.8571;
PNA 0.43 0.51 0.8431.

tAble 3.7 Predictive validity research 
design for assessing evidence-based practice 
(EBP) in autism

Rater 2

Rater 1 QI+ QI− Totals

QI+ A B (A + B)
QI− C D (C + D)
Totals (A + C) (B + D) 1.0

The letters A and D refer, respectively, to the pro-
portions of cases for which the two examiners agree 
either that the studies in which an EBP Quality In-
dicator is present (as symbolized by the letter A) or 
the EBP Quality Indicator is absent (symbolized by 
the letter D). Sensitivity = A / (A + C); specificity = D/
(B + D); predicted positive accuracy = A / (A + B); and 
predicted negative accuracy = D / (C + D)

tAble 3.8 Hypothetical Data from 100 
hypothetical single subject experimental 
design reports for assessing the predictive 
validity of the evaluative method

Rater 2

Rater 1 QI+ QI− Totals

QI+ 0.42(0.245) 0.07(0.245) 0.49
QI− 0.08(0.255) 0.043(0.255) 0.51
Totals 0.50 0.50 1.0

Unbracketed values refer to the proportions of cases 
upon which the two evidence-based practice (EBP) 
raters either agree or disagree. Bracketed values refer 
to the corresponding proportions of cases in which the 
two raters can be expected to agree by chance alone
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Applying the criteria of Cicchetti (2001) 
and Cicchetti et al. (1995), each of these 
four indices represents a good level of rater 
accuracy or validity of EBP in autism, using 
the evaluative method.

It is important to note that there is a 
clear, but little-known, relationship between 
reliability and validity, above and beyond the 
well-known fact that reliability sets a lower 
bound on validity. If a phenomenon is not at 
least appropriately reliable, it will certainly 
fail the test for validity or accuracy. How-
ever, it is also true that when experienced 
judges are used as the closest approximation 
to a gold standard, there is a simple mathe-
matical relationship between reliability and 
accuracy (or validity) of judgment.

tHe MAtHeMAticAl  
relAtionsHip between 
inter-rAter reliAbilitY  
And predictive vAliditY

As discovered by Kraemer (1982) and 
based upon the J statistic, developed by the 
late biostatistical biochemist Jack Youden 
(1950), there is a mathematical relation-
ship between chance-corrected inter-
rater agreement, in the form of Kappa, 
and the two most widely applied indices 
of predictive validity, Sensitivity (Se) and 
Specificity (Sp):

 ( )Youden  Se  Sp 1K = + −  (3.7)

This relationship holds under the 
condition, that both the test rater (Rater 1) 
and the confirmatory rater (Rater 2) make 
assignments to QI + and QI− cases that are 
identical or nearly identical (e.g., they both 
assess 55% of the group studies in autism 
as QI + and the remaining 45% as QI−).

Obviously there will be variability 
around this criterion and the next section 
determines how much deviation can occur 

from strictly identical assignments while 
the relationship between Kappa and Se and 
Sp continues to hold.

Using the data from Table 3.8, we 
assume that Rater 1 has been extensively 
trained in the application of the EBP eval-
uative method and that Rater 2 is a very 
experienced EBP clinical examiner used 
as the best estimate gold standard. Recall 
that we calculated Se to be 0.42/0.50=0.84 
and Sp to be 0.43/0.50=0.86. Calculating 
Kappa in the usual way (Cohen 1960), we 
obtain:

( )
( )

PO 0.85;

PC 0.245 0.255 0.50;

K 0.85 0.50 / 0.50 0.70.Cohen

=

= + =

= − =

Using Youden’s formula for Kappa (3.7), 
we obtain the following result:

( )
( )

Youden K Se  Sp 1

0.84 0.86 1

1.70 1

0.70

= + −

= + −

= −
=

which is equal to Cohen’s (1960) Kappa 
value, as previously calculated.

Now, while this relationship between 
Youden’s statistic and the Cohen K statistic 
is noteworthy, it will be remembered that 
there are two further components of the 
Se–Sp model, namely, predicted positive 
accuracy (PPA) and Predicted Negative 
Accuracy. It is seen from the previous sec-
tion that PPA=0.8571 and PNA=0.8431.

If we now replace Se and Sp in Formula 
(3.7) by PPA and PNA, respectively, then 
we can test whether the new Formula (3.8) 
bears the same relationship to Kappa:

 ( )Kappa PPA  PNA 1= + −  (3.8)

Using the values of PPA and PNA, we 
obtain the following:

( )Kappa 0.8571 0.8431 1

1.7002 1 0.70,

= + −

= − =
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identical to both the Cohen and the 
Youden values.

Incorporating the information from 
both formulae (3.7) and (3.8) into a single 
formula, this time using all four indices of 
diagnostic agreement, we obtain the Dom-
Index:

 

( )
( )

Dom - IndexKappa

Se  Sp 1
/ 2

PPA  PNA 1

=

+ −

+ + −

 
  

 

(3.9)

coMpAring tHe Youden And 
doM-index vAlues of KAppA 

to coHen’s KAppA

In this section, again using Rater 2 as the 
gold standard, we pose and answer the ques-
tion of how closely the Youden and Dom-
Index interpretations of K hold to Cohen 
when the assignments of QI + and QI− vary 
between essentially no difference (Rater 2 
assigns QI + to 50% of the studies and Rater 
1 assigns QI + to 49% of the studies) to a 
discrepancy of 15% (Rater 2 evaluates 57% 
of the studies as QI + as compared to 42% 

evaluated as QI + by Rater 1). The results 
are shown in Table 3.9.

As shown in the last three columns, the 
KDom-Index results are exactly the same as 
the KYouden results. More importantly, the 
KappaCohen values, KappaYouden values, and 
Kappa Dom-Index values all fall within a nar-
row range (0.70–0.74) of good levels of 
chance-corrected inter-rater agreement. 
This said, it is also important to empha-
size that, even when Kappa values are 
essentially interchangeable, this in no way 
assures the accuracy of human judgments, 
when experienced raters are used as a 
proxy for gold-standard diagnoses. This is 
because the Se, Sp, PPA, and PNA validity 
indices can vary considerably with respect 
to each other, even when Kappa values vary 
only slightly or not at all.

Once again, we ask whether these hypo-
thetical data can be of use in the field, 
where the controls that were put in place 
for the hypothetical data in Table 3.10 are 
not possible. We utilize the data in the 
contingency tables from which the data 
appearing in Table 3.6 were derived. These 
actual data appear in Table 3.10, where we 
portray Rater 2, again, as the gold-standard 
rater.

tAble 3.9 Hypothetical data showing the relationship between Kappa (Cohen), Kappa 
(Youden) and Kappa Dom-Index with PO held constant at 0.85

Rater QI+ Kappa values

Assign-
ments (+/−) (−/+) Se Sp PPA PNA (Cohen) (Youden) Dom-Index

1. 0.50–0.49 0.07 0.08 0.84 0.86 0.86 0.84 0.70 0.70 0.70
2. 0.51–0.48 0.06 0.09 0.82 0.88 0.88 0.83 0.70 0.70 0.70
3. 0.52–0.47 0.05 0.10 0.81 0.90 0.89 0.81 0.70 0.70 0.71
4. 0.53–0.46 0.04 0.11 0.79 0.91 0.91 0.80 0.70 0.71 0.71
5. 0.54–0.45 0.03 0.12 0.78 0.93 0.93 0.78 0.70 0.71 0.71
6. 0.55–0.44 0.02 0.13 0.76 0.96 0.95 0.77 0.70 0.72 0.72
7. 0.56–0.43 0.01 0.14 0.75 0.98 0.98 0.75 0.70 0.73 0.73
8. 0.57–0.42 0.00 0.15 0.74 1.00 1.00 0.74 0.71 0.74 0.74
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In Table 3.10, the discrepancy in rater 
assignments to QI + range from 0% (0.67 
from both Rater 1 and Rater 2 in Study 1) 
and 12.5% (0.375 and 0.25 in Study 5). As 
was true for the hypothetical data, both 
the Youden and Dom-Index versions of 
Kappa hold up remarkably well. If we 
view the results from the hypothetical and 
field sources, together, we can conclude 
that the estimates of Cohen’s Kappa are 
quite closely approximated by both the 
Youden and Dom-Index versions, both 
for hypothetical data and for data deriv-
ing from the field of EBP evaluative 
method research. The results are novel 
in the sense that they demonstrate quite 
unequivocally, that the previously implied 
stringent requirement that both rater 
assignments need to be the same or very 
similar in order for these approximations 
to hold is not true. As we have seen, even 
with marked differences in QI + assign-
ments, the relationships hold. Finally, it 
appears that the newly constructed Dom-
Index has added value in that, unlike the 
Youden approximation, it incorporates all 
four of the necessary components of diag-
nostic accuracy: sensitivity, specificity, 
predicted positive accuracy and predicted 
negative accuracy.

conclusion

The purpose of the current chapter was 
to discuss some biostatistical issues that 
need to be understood: paradoxes that can 
occur in application of the Kappa statis-
tic, namely, high inter-rater agreement 
that nonetheless results in poor and unac-
ceptable levels of Kappa, in the form of 
chance-corrected agreement; how these 
paradoxes occur, how they may be iden-
tified, and most importantly, how they 
may be avoided; more broadly, how these 
fundamental psychometric issues can be 
understood in the context of future reli-
ability studies of the evaluative method for 
assessing EBP in autism; an elucidation of 
the most potent method for determining 
the validity or accuracy of rater assessments 
of EBP in autism, using expert examiners 
as gold standards; and introducing a new 
validation index (the Dom-Index) that has 
been applied, for the first time, to the EBP 
Evaluative Method and is mathematically 
related to the Kappa statistic. In this fun-
damental sense, the Dom-Index, because 
it is defined in terms of all of the four 
validity indices (Se, Sp, PPA, and PNA), 
serves to help bridge the gap between  reliable 

tAble 3.10 Rank ordering of the varying values of evidence-based practice (EBP) Quality Indi-
cator Present (QI+) Rater Assignments and Corresponding PO, Kappa, and POpos and POneg 
Across Data from the Seven Research Studies Assessing EBP in Autism, given in Table 5

Rater QI+ Kappa values

Study Assignments Se Sp PPA PNA (Cohen) (Youden) Dom-Index

1. 0.67–0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2. 0.71–0.67 1.00 0.88 0.94 1.00 0.90 0.88 0.91
3. 0.48–0.43 0.81 0.95 0.92 0.87 0.77 0.76 0.77
4. 0.50–0.375 0.75 1.00 1.00 0.80 0.75 0.75 0.775
5. 0.375–0.25 0.67 1.00 1.00 0.83 0.71 0.67 0.75
6. 0.71–0.70 0.90 0.79 0.91 0.76 0.68 0.68 0.68
7. 0.34–0.31 0.80 0.86 0.73 0.90 0.65 0.66 0.65

For Se, Sp, PPA, and PNA values: >0.90 = excellent; 0.80–0.89 = good; 0.70–0.79 = fair, and < 0.70 = poor level of 
accuracy (Cicchetti 2001, 1994; Cicchetti & Sparrow 1981; and Cicchetti et al. 1995); and for Kappa values: < 
0.40 = poor; 0.40–0.59 = fair; 0.60–0.74 = good; and ³ 0.75 = excellent
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and valid assessments. In this general 
sense, the new index also has application 
more broadly in the field of biobehavioral 
research.
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Evidence-Based Treatment  
of Behavioral Excesses and  
Deficits for Individuals with 
Autism Spectrum Disorders
Michael D. Powers, Mark J. Palmieri, Kristen S. D’Eramo,  

and Kristen M. Powers 

AbbreviAtions

ADHD  Attention deficit hyperactivity 
disorder

ASDs Autism spectrum disorders
DRA  Differential reinforcement of 

alternative behavior
FCT  Functional communication 

training
High-p High-probability request
Low-p Low-probability request
NCR Noncontingent reinforcement
SIB Self-injurious behavior
SSED  Single subject experimental 

design

introduction

The practice of evidence-based treatment 
of challenging behavior in autism has 
been heavily influenced by the application 
of principles and practices based on the 
experimental analysis of behavior, and par-
ticularly applied behavior analysis, to defi-
cits or excesses in the behavioral repertoire 
of individuals with autism, Asperger Syn-
drome, and related pervasive developmen-
tal disorders. Indeed, for over 50 years, the 
learning principles established by Skinner 
(1938, 1953) and others have guided both 
the assessment and intervention process, 
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evolving systematically as new findings are 
published and replicated. From early work 
addressing self-injury and aggression in 
those with severe developmental disabilities 
(Lovaas and Simmons 1969) to the most 
contemporary efforts to modify behavior 
through the use of antecedent manipula-
tions (Luiselli and Cameron 1998), proce-
dures based on functional equivalence (Carr 
1988), and others based on positive behavior 
supports (Bambara and Kern 2005), applied 
behavior analysis has distinguished itself by 
a rigorous approach to quantification of 
variables responsible for treatment success, 
by a reliance on functional analysis (Iwata 
et al. 1994) including the direct obser-
vation of both the molecular and molar 
nature of behavior (Powers 1988), and by 
the demand for generalization, mainte-
nance, and replicability of treatment effects 
(Baer et al. 1968). In order to meet these 
standards, the field has relied primarily 
upon the use of single subject experimen-
tal designs (SSED), but has demonstrated 
magnitude of effect by the replicability of 
findings by different researchers and cli-
nicians. As such, the process of determin-
ing which practices are “evidence-based” 
is better understood as the description of 
which specific intervention strategies have 
demonstrated efficacy for which behavioral 
challenges maintained by which variables, in 
which child or adult, under what conditions. 
Within this rubric, it quickly becomes evi-
dent that precise treatment is impossible 
without precise assessment. The strategy 
that resolves these predictive, formative, 
and summative evaluation concerns is 
termed “functional behavioral assessment,” 
while the intervention process is described 
in various ways, including behavioral treat-
ment, applied behavior analysis, positive 
behavior support, etc. For purposes of this 
chapter, we use the term applied behavior 
analysis to describe the process of under-
standing why challenging behavior occurs 
and what to do about it.

Challenging behavior takes many forms, 
operates differentially in many environments, 
and can change depending on external ante-
cedent and consequent factors, biological 
and medical conditions, and genetic factors. 
For example, aggression may be directed 
to others in the form of biting, throwing 
objects, or menacing words. Self-injury may 
occur as a result of reduced or nonexistent 
stimulation in the environment or as a result 
of internal pain (e.g., otitis media). While 
an individual may possess the Methyl CpG 
binding protein 2 (MECP2) genotype for 
Rett Syndrome, the phenotypic expression 
of hand stereotypy may present as hands 
clasped to midline, as hair twirling at midline, 
or as clapping. Further, expression can vary 
by age and degree of the mutation. While 
what we see (the topography) is important in 
our understanding of a challenging behavior, 
how the behavior functions in the environ-
ment is of utmost importance in assessment 
and intervention. As a result, while we always 
describe the form, we must also always under-
stand the function. Treatment based on any-
thing less not only constitutes poor practice, 
but also increases risk to the individual with 
autism spectrum disorder (ASD) by reducing 
opportunities for habilitation.

Applied behavior analysis addresses in a 
cumulative fashion problems of behavioral 
excesses and deficits in those with autism 
spectrum disorders. The predominant use 
of single-case experimental designs (Kazdin 
1982) permits careful control of assessment 
and treatment variables, insuring treatment 
integrity and reducing threats to internal 
validity. The generally small number of 
subjects in any single study is an appropri-
ate concern, but is addressed by the replica-
bility of findings across settings and 
populations. In a manner of speaking, out-
come studies produced in this manner all 
represent evidence-based practice, as each 
study must demonstrate the relationship 
between dependent and independent vari-
ables with reliability. The cumulative effect 
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of multiple investigations producing similar 
findings, with rigorous treatment integrity, 
represents the power of these research 
methods (Horner et al. 2005; Kurtz et al. 
2003; Odom et al. 2003). The issue of gen-
eralizability of findings is somewhat more 
complicated, however. Rather than using 
large population samples with statistical 
analysis to determine intervention effects, 
applied behavior analysis emphasizes the 
aggregate of smaller samples. Treatment 
effects, and indeed the individual compo-
nents of specific treatments that overall are 
effective, cannot easily be generalized until 
there is a sufficient body of research to sup-
port widespread use. In addition, while 
there are certainly many studies that exam-
ine individuals with ASD specifically, there 
is a reasonable argument that well-con-
structed studies of individuals with signifi-
cant disabilities other than ASD will 
contribute to the corpus of practices ulti-
mately determined to describe evidence-
based practice. This is particularly feasible 
with procedures derived from applied 
behavior analysis because assessment and 
intervention components and specific pro-
cedures must be defined operationally, with 
measurement of outcome and interobserver 
agreement (reliability). The emphasis on 
determination of behavioral function as a 
predictor of treatment provides some gen-
eralizability of strategies and findings across 
populations. Of course, variables associated 
with the specific diagnostic condition affect-
ing the client influence responding (Iwata 
et al. 1986; Linscheid 2006), and must be 
understood and incorporated into the func-
tional analysis and intervention process. 
This latter issue is well-conceptualized in 
contemporary analysis and intervention of 
challenging behavior from a functional eco-
logical perspective (Powers 2005).

The process of accumulating such data 
is not linear; sometimes a particularly 
important clinical issue receives a tremen-
dous amount of attention in a relatively 

short period of time (e.g., the development 
of nonaversive interventions to treat chal-
lenging behavior in ASD or the objective 
investigation of facilitative communica-
tion). In other situations, important clinical 
issues remain grossly underaddressed in the 
treatment literature (e.g., the effect of oral-
motor deficits in treatment of feeding prob-
lems in children with ASD). This leaves the 
practitioner with the choice of utilizing only 
those assessment and treatment procedures 
with robust and well-replicated findings 
or utilizing those procedures while simul-
taneously continuing to evaluate system-
atically other issues that may contribute to 
enhanced treatment outcomes. If the prin-
ciples of investigation, analysis, and inter-
vention that are part of applied behavior 
analysis are incorporated into the second 
choice, then the dynamic process of devel-
oping contributions to improve evidence-
based practice is enhanced as well. For 
purposes of the present chapter, we discuss 
specific evidence-based intervention strate-
gies that might be used across a variety of 
situations (e.g., noncontingent reinforce-
ment) and also the application of those 
strategies as part of evidence-based proce-
dural interventions (e.g., the treatment of 
sleep disorders in those with ASD).

evidence-bAsed  
coMPonents  

oF intervention

Behavior analytic intervention proce-
dures are more accurately represented as a 
group of strategies that have demonstrated 
empiric efficacy and that could potentially 
be applied to any number of situations in 
order to increase prosocial and adaptive 
behavior or to decrease challenging behav-
ior. With foundations in the experimen-
tal analysis of behavior going back over 
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70 years (Skinner 1938), what has come 
to be described as applied behavior anal-
ysis slowly coalesced through the 1940s 
and 1950s with the application of operant 
principles to individuals with significant 
psychiatric and developmental disabili-
ties (Fuller 1949; Bijou 1957; Ayllon and 
Michael 1959) until 1968, when the semi-
nal paper describing and defining the field 
was published by Donald Baer, Montrose 
Wolf, and Todd Risley in the new Journal 
of Applied Behavior Analysis. With the com-
bined opportunities presented by a clearly 
articulated set of criteria for evaluating 
research and practice and a dissemina-
tion vehicle (in the form of a new jour-
nal) devoted to the rigorous application 
of those criteria and standards, both the 
number of investigations and the quality of 
work done expanded markedly, from a sin-
gle journal in 1968 to well over 25 today. 
As importantly, expansion into other, non-
behavioral, peer-reviewed journals fol-
lowed as the body of well-conceptualized 
and implemented research studies demon-
strating significant changes in problems of 
learning and behavior with children and 
adults in applied settings increased. The 
net effect of these factors is that there has 
been a broader understanding and recogni-
tion in the professional community of the 
role, function, and contributions of applied 
behavior analysis in successfully assessing 
and treating significant problems in living 
and that these contributions alone or in 
combination with other procedures consti-
tute best, and evidence-based, practice.

In this section, we describe several spe-
cific intervention procedures, based upon 
the principles of applied behavior analysis, 
that enjoy a robust, substantial, and well-
validated research history. We have con-
sidered only procedures that have been 
demonstrated to be effective in achieving 
their target outcomes, have demonstrated 
internal and external validity and inter-
observer agreement, and have been rep-
licated across multiple research settings 

with individuals with autism and related 
 developmental disabilities. As such, those 
procedures selected all meet the most 
 rigorous standards of clinical efficacy. Our 
choices here are neither exhaustive nor 
exclusive, however; the constraints of the 
chapter dictate a sampling rather than a 
comprehensive overview. For the latter, we 
refer the reader to the outstanding volume 
by Cooper et al. (2007). What we do wish 
to convey, however, is the assertion that spe-
cific strategies and combined treatment pro-
cedures can be discussed when considering 
evidence-based practices in treating behav-
ioral challenges in ASD. As will be evident 
in our discussion of more “manualized” 
treatment procedures to address problems 
(e.g., sleep disorders) later in this chap-
ter, the specific strategies discussed below, 
and others, are often components of those 
treatment packages. What is essential to 
remember is that not all specific strategies 
belong in all treatment protocols. While 
this may seem self-evident, consider that 
a clinician may misuse a procedure (i.e., 
reinforcing escape-maintained behavior), 
inadvertently contribute to procedural drift 
and compromise treatment integrity, or use 
an incorrect or inconsistent measurement 
or evaluation strategy to quantify change. 
The misuse of the procedure or the choice 
of an incorrect evaluation strategy is more a 
reflection on the clinician’s judgment than 
on the integrity of the treatment strategy 
itself. Therefore, before we commence with 
the description of representative exemplary 
strategies, we offer the following caution: 
Any evidence-based strategy can be used 
poorly by an otherwise competent clinician, 
leading to a less-than-successful outcome. 
A strategy that enjoys little or no empiri-
cal support can be used by a competent 
(if misinformed) clinician, leading to a less-
than-successful outcome. In both cases, the 
individual with ASD loses. Due diligence 
is the responsibility of the clinician. This 
is the primary thrust of applied behavior 
analysis and, indeed, of this book.
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FunctionAL beHAvior 
AssessMent

Functional behavior assessment or analy-
sis is the evidence-based foundation of all 
that follows in the treatment of challeng-
ing behavior in those with ASD. Its impor-
tance is underscored by the inclusion of 
this technique at the beginning of this 
chapter. Simply put, whether the behav-
ior problem is described as self-injury, 
aggression, food refusal, sleep disorders, 
pica, or any of a number of other forms of 
behavior, an analysis of behavioral function 
is essential. The behavioral treatment of 
challenging behavior in autism spectrum 
disorders without a prior functional assess-
ment should be questioned in all cases, as 
it increases the risk of negative effects of 
treatment and compromised outcomes.

Assessing behavior through data-based 
collection procedures is a necessary com-
ponent of applied behavior analysis, facili-
tating the primary goal of establishing a 
reliable relationship between the treatment 
and behavior change. This concept forms 
the basis for the assessment of challenging 
behavior in applied behavior analysis. Func-
tional analysis is the procedure by which 
environmental conditions are manipulated 
to reliably evoke a target behavior (Carr 
and Durand 1985; Cooper and Harding 
1993; Iwata et al. 1990, 1994/1982, 1994b). 
Based upon the results of these assessments, 
maladaptive behavior is conceptualized as 
being motivated by a particular function, 
thus allowing appropriate interventions 
to be developed. An important compo-
nent of functional analytic methodology 
is that behavior must be understood by 
its consequences within the environment 
and not solely by its topography or form 
(Cooper and Harding 1993). Further, the 
process of completing a functional analy-
sis often requires attention to individual-
specific variables that are systematically 
programmed for within a more  traditional 

analogue model (Carr et al. 1997; LaBelle 
and Charlop-Christy 2002). As the research 
base on various analogue functional analy-
sis procedures expands, consistency among 
critical components often remains as the 
majority of functional analysis procedures 
currently used are based upon the seminal 
work of Iwata et al. (Herzinger and Camp-
bell 2007).

Functional analysis methodology has 
been applied to a variety of treatment set-
tings. The original research on these pro-
cedures was conducted in highly controlled 
treatment settings (Carr and Durand 1985; 
Cooper and Harding 1993; Iwata et al. 
1994/1982, 1990). In these environments, 
experimenters have exposed participants 
to repeated treatment conditions in order 
to establish a reliable relationship between 
environmental contingencies and the occur-
rence of a target behavior (Carr and Durand 
1985; Cooper and Harding 1993; Iwata et al. 
1990, 1994/1982). Recently, research atten-
tion has shifted toward evaluating the use of 
functional analytic procedures in outpatient 
settings with less precise and sustained con-
trol (Asmus et al. 2002; Cihak et al. 2007; 
Cooper and Harding 1993; Sigafoos and 
Saggers 1995). This research has provided 
a great deal of support for brief functional 
analysis as a means of assessing challenging 
behavior (Cihak et al. 2007; Cooper et al. 
1992; Derby et al. 1994). These assess-
ments follow the same conceptual guides as 
does extended functional analysis; however, 
their structure and duration allows for them 
to be more successfully integrated into out-
patient settings.

Empirical Foundations  
of Functional Analysis

While Carr (1977) established the concep-
tual foundation for functional analysis, the 
model for clinical practice is most closely 
associated with the work of Iwata et al. 
(1994/1982) and Carr and Durand (1985). 
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The methodology developed in these 
 studies has since been widely examined and 
used extensively in the applied behavior 
analysis literature (Hanley et al. 2003).

The initial study by Iwata et al. 
(1994/1982) utilized four assessment con-
ditions to evaluate self-injurious behavior 
in nine individuals diagnosed with devel-
opmental disability, ranging in age from 
19 months to 17 years and 2 months. 
The conditions included in the functional 
analysis were social disapproval, academic 
demand, unstructured play, and alone. 
During the assessments, conditions lasted 
for 15 min and were randomly ordered for 
each participant. The functional analysis 
continued until stable levels of responding 
were observed in each condition or until 
12 days of assessment were completed.

The social disapproval condition was 
designed to replicate contingencies for 
positive reinforcement in the form of 
attention for engaging in self-injury. The 
participant was instructed to play with 
toys while the experimenter worked. If 
the participant engaged in self-injury, the 
experimenter provided physical and vocal 
attention. The academic demand condi-
tion tested for the presence of negative 
reinforcement contingencies in the form 
of escape from work for engaging in self-
injury. The experimenter ran academic 
programs appropriate to each participant’s 
ability level. Social praise was delivered 
after each response whether or not the 
response was correct. If the participant 
engaged in self-injurious behavior, the 
experimenter turned away and terminated 
the learning trial. The alone condition 
was designed to assess for self-injurious 
behavior maintained by automatic rein-
forcement. The participant was left alone 
without access to attention or tangible 
items. The experimenter did not provide 
a consequence for an occurrence of self-
injury. Finally, the unstructured play con-
dition served as a control condition for 
the functional analysis. In this condition, 

the experimenter provided noncontingent 
attention and gave no demands. Again, 
no consequence was provided contingent 
upon an occurrence of self-injury.

To address individual differences in the 
topography of self-injury, operational defi-
nitions were provided for the self-injury 
that each participant experienced. Interob-
server agreement was calculated to ensure 
that all observers were able to reliably 
identify all the topographies of challenging 
behavior. The results of the Iwata et al. 
(1994/1982) study demonstrated that simi-
lar topographies of behavior can serve 
different functions. In their study, the level 
of responding varied from individual to 
individual across the assessment condi-
tions. As a result of these data, Iwata et al. 
(1994/1982) supported functional analysis 
as a means of systematically evaluating the 
stimuli-maintaining behavior and, subse-
quently, the use of individualized assess-
ment and intervention procedures for 
self-injurious behavior.

Carr and Durand (1985) confirmed the 
Iwata et al. (1994/1982) results, showing 
that similar forms of challenging behavior 
can be maintained by different contingen-
cies in each individual. The study evaluated 
a number of topographies of challenging 
behavior experienced by four participants, 
aged 7–14 years, with either developmental 
disabilities or brain damage. The functional 
analysis conditions were designed to assess 
escape and attention motivations for each 
target behavior. The “easy 100” condition 
served as the control condition for the anal-
ysis. In this condition, the experimenter 
provided easy demands and attention dur-
ing 100% of the condition’s intervals. In 
the “easy 33” condition, the experimenter 
again utilized easy demands but only pro-
vided attention during 33% of the intervals. 
This condition was used to assess for an 
attention motivation for each target behav-
ior. During the “difficult 100” condition, 
the participants were given challenging 
demands and attention during 100% of the 
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condition’s intervals. It was expected that 
this condition would assess for an escape 
function maintaining any target behavior.

Consequences were provided for all 
topographies of behavior in the same man-
ner during each condition. All behavior 
except darting and responses that risked 
physical injury were placed on extinction 
(Carr and Durand 1985). If the partici-
pant darted from work and did not return 
in 10 s, she or he was physically guided 
back to the table. In cases where physical 
risk was a concern, the participant’s hands 
were restrained for 5–10 s while the exper-
imenter followed through with the work 
demands. The results of the functional 
analyses suggested that the various forms 
of challenging behavior of the participants 
were maintained by different environmen-
tal contingencies. The data from Carr and 
Durand (1985) supported those obtained 
by Iwata et al. (1994/1982), substantiating 
functional analysis as an efficient means for 
evaluating challenging behavior.

Carr and Durand (1985) further sup-
ported functional analysis as a means of 
assessing and treating challenging behav-
ior by implementing functional communi-
cation training for each of the participants. 
The targets of the training were mands 
for attention and help, consistent with the 
attention and escape motivations for the 
forms of challenging behavior. By providing 
consistent reinforcement for appropriate 
requests for attention and help, all par-
ticipants’ challenging behavior decreased. 
Functionally equivalent interventions were 
thereby supported as the optimal treatment 
for challenging behavior.

Considerable research has been con-
ducted on functional analysis methodol-
ogy since the seminal studies by Carr and 
Durand (1985) and Iwata et al. (1994/1982). 
Systematic reviews of the literature on 
functional analysis have consistently sup-
ported the procedure’s efficacy in identify-
ing the function or functions of challenging 
behavior (Hanley et al. 2003; Herzinger and 

Campbell 2007; Iwata et al. 1994b). Hanley 
et al. (2003) reviewed 575 functional analysis 
studies, 96% of which rendered usable out-
comes. While the functional analysis pro-
cedures utilized in typical studies are rarely 
identical, the basic premise of controlled 
antecedents and consequences as defined 
by environmental manipulations has aided 
in the development of functionally equiva-
lent interventions leading to a decrease in 
problem behavior and an increase in tar-
geted replacement skills (Hanley et al. 2003; 
Iwata et al. 1994b). The clinical utility of 
these procedures has been consistently sup-
ported, even though they often require sig-
nificant resources. In a review of 58 articles 
detailing 106 functional behavior assess-
ment procedures, Herzinger and Campbell 
(2007) found that treatments derived from 
the completion of functional analysis proce-
dures were more successful at treating chal-
lenging behavior than were those derived 
from behavioral assessment procedures that 
did not include systematic manipulations of 
environmental contingencies.

Hanley et al. (2003) reviewed the lit-
erature to identify trends for best practices 
in functional analysis methodology. Their 
review supported the use of functional 
analysis to study many topographies of 
challenging behavior in individuals with 
disabilities of varying severities. While 
functional analysis has been applied pri-
marily to learners with pervasive develop-
mental disorder or intellectual disabilities, 
it is important to note that a variety of 
other mental disorders and mild behavior 
problems have been included in analyses 
(Cooper et al. 1990; Doggett et al. 2001).

Critical Issues in the 
Development of Functional 

Analysis Conditions
The experimental conditions most preva-
lent in the literature are based upon those 
used by Iwata et al. (1994/1982). These 
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conditions, social positive reinforcement 
(attention), social negative reinforcement 
(escape), automatic reinforcement (alone), 
and control, appear as they were described 
above. In addition, a “tangible” condition 
has been applied in a number of stud-
ies (Asmus et al. 2002; Fisher et al. 2000; 
Moore et al. 2002; Mueller et al. 2001; 
Shirley et al. 1999). In this condition, the 
individual is typically given access to a 
highly preferred item for 1 min at which 
point the experimenter removes the item 
and places it out of reach (Mueller et al. 
2001). The participant is told that the 
target item is unavailable and directed 
toward low-preference items. Upon the 
occurrence of the target behavior, the 
experimenter grants access to the high 
preference item.

Session confounds. A number of concerns 
are common in developing the conditions 
for a functional analysis. These concerns 
primarily focus on the presence of con-
founds or the failure to identify essential 
variables for use in assessment conditions 
(Carr et al. 1997; Hanley et al. 2003; Moore 
et al. 2002; Shirley et al. 1999). Hanley, 
Iwata, and McCord note that the research 
on functional analysis has yet to render a 
unified set of rules for assessment imple-
mentation; however, components have been 
identified that can be considered evidence-
based practices. This is made more compli-
cated by the need for highly individualized 
procedures with analogue frameworks if 
the conditions are to reliably evoke the 
target response (Carr et al. 1997). Indeed, 
without appropriate informed analysis con-
ditions using indirect methods (i.e., clinical 
interviews) analyses can fail to incorporate 
an essential, though idiosyncratic, stimu-
lus. Included here are topics such as lim-
iting assessment to a manageable number 
of responses, considering the influence of 
establishing operations on the contingen-
cies active in each condition, relatively short 
sessions, brief designs that can be expanded 
on an individual basis, and programming 
for consequences (Hanley et al. 2003).

Concerns regarding session confounds 
were illustrated by Moore et al. (2002) 
regarding the influence that attention 
can play during a tangible condition. In 
their investigation, a functional analysis 
was conducted on a child’s self-injurious 
behavior (SIB). The results of the analy-
sis suggested that SIB was a multi-operant 
behavior maintained by positive reinforce-
ment in the form of attention and access 
to preferred items (Moore et al. 2002). In 
a follow-up analysis, the level of attention 
provided during the tangible condition 
was evaluated. By reducing the amount 
of attention paired with the presenta-
tion of the tangible, the rate of SIB was 
decreased. Moore et al. (2002) suggested 
that the attention inadvertently delivered 
during the tangible condition was acting as 
a confound and evoking SIB. Weakening 
the contingency between the target behav-
ior and access to attention (e.g., deliver-
ing attention noncontingently) may serve 
to control for the influence of confounds 
(Moore et al. 2002). If the contingent pre-
sentation of attention does confound the 
tangible condition, it stands to reason that 
all independent variables should be care-
fully controlled during the development of 
functional analysis sessions.

Another methodological concern was 
identified by Shirley et al. (1999) in a study 
on incidental maintenance in the tangible 
condition. A functional analysis conducted 
on an individual’s hand mouthing sug-
gested that the behavior was maintained 
by automatic reinforcement and access to 
tangible items. Observations of the behav-
ior indicated that the preferred items used 
in the assessment were almost never pro-
vided as a natural consequence. Therefore, 
the functional analysis may have identi-
fied a tangible function that was not actu-
ally maintaining the challenging behavior, 
but could have if presented contingently. 
 Shirley, Iwata, and Kahng suggest  caution 
when using the results of a preference 
assessment without collecting some form 
of data on the natural environment.
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Length of sessions. Session duration is 
an important topic in functional analysis 
methodology. A number of studies have 
demonstrated the use of functional analysis 
in less-controlled settings such as schools 
and outpatient clinics (Asmus et al. 2002; 
Cooper et al. 1992; Cooper and Harding 
1993; Iwata et al. 2000; Moore et al. 2002; 
Umbreit 1995). To be applied within these 
settings, topics related to the efficient appli-
cation of functional analysis procedures 
must be considered. A study by Wallace 
and Iwata (1999) considered the influence 
of session duration on determining func-
tion. A group of 46 individuals participated 
in functional analyses based on the model 
described by Iwata et al. (1994/1982). Tan-
gible conditions were also run for those 
individuals whose indirect assessment 
suggested that access to tangible items 
might evoke the target behavior. The ses-
sions were videotaped and three sets of 
data were prepared for each participant, 
by using the first 5, 10, and 15 min of the 
sessions. Trained independent raters eval-
uated data from each video. The results 
rendered strong agreement between the 
15- and 10-min sessions and only three dis-
agreements between 15- and 5-min sessions. 
As a result, shorter session duration was 
supported as a means for increasing the 
practical application of functional analysis 
methodology (Wallace and Iwata 1999).

Functional analysis in diverse treatment 
settings. The majority of research on 
functional analysis has been conducted in 
controlled settings where naturally occur-
ring environmental events are much less 
likely to influence assessment conditions. 
One potential result of this structure is 
that the functional analysis may suggest a 
relationship that does not exist in the natu-
ral environment (Hanley et al. 2003) and 
may compromise the ecological validity of 
the findings. In addition, most  individuals 
referred for treatment are not admitted 
directly to inpatient facilities; typically, 
intervention attempts on an outpatient 
basis constitute the first stage of treatment 

(Cooper et al. 1990). By developing a model 
compatible with an outpatient treatment 
facility and using parents during a func-
tional analysis, Cooper et al. (1990) were 
able to identify the functions maintain-
ing different topographies of challenging 
behavior and develop successful treatment 
interventions.

A growing body of research has demon-
strated the use of functional analysis proce-
dures in a variety of treatment settings, such 
as outpatient clinics, schools, and homes 
(Asmus et al. 2002; Cooper and Harding 
1993; Cooper et al. 1990; Doggett et al. 
2001; Lohrmann-O’Rourke and Yurman 
2001; Umbreit 1995). Often, these proce-
dures incorporate parent or teacher train-
ing components (Lohrmann-O’Rourke and 
Yurman 2001) in an attempt to evoke the 
fewest changes possible to the natural envi-
ronment. Such procedures have resulted 
in the completion of functional analyses 
within naturalistic settings which, poten-
tially as a result of an improved quality of 
data collection and social validity, may then 
better inform treatment planning.

Hypothesis-driven condition selection. To 
help address the time-consuming nature 
of a full functional analysis, professionals 
in outpatient and classroom settings may 
use indirect and direct descriptive data 
collection methods as practical ways to 
gain information before constructing the 
assessment conditions (Asmus et al. 2002;  
Cooper and Harding 1993; Cooper et al. 
1992; Herzinger and Campbell 2007). 
Asmus, Vollmer, and Borrero offer a 
model for progressing from initial back-
ground data collection procedures and 
through functional analysis at home and 
at school. In such models the indirect 
data collection procedures directly inform 
decision-making and analysis procedures. 
Once constructed, functional analysis con-
ditions that are informed by many levels 
of information collection are typically 
more easily incorporated into naturalis-
tic environments where trained teachers 
or parents run the assessment conditions 
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(Cooper and Harding 1993; Cooper et al. 
1992; Lohrmann-O’Rourke and Yurman 
2001). The benefits of this procedure may 
include ecological validity and an improved 
understanding of intervention methodol-
ogy by the primary treatment staff.

Doggett et al. (2001) and Umbreit 
(1995) tested the application of functional 
analysis methodology in classroom envi-
ronments. Their studies focused on devel-
oping a process in which the conceptual 
foundations of applied behavior analysis 
were incorporated with an efficient use 
of classroom resources. In a similar way 
to Cooper et al. (1992) and Cooper and 
Harding (1993), they stressed the impor-
tance of using indirect data collection pro-
cedures, as well as descriptive analyses and 
observations, to aid in the interpretation of 
functional analysis data.

In the Doggett et al. (2001) study, behav-
ioral consultants assisted general education 
classroom teachers in conducting an entire 
functional assessment. The functional 
analysis component of the assessment was 
implemented during periods of general 
classroom instruction. Behavioral con-
sultants trained and supervised the entire 
assessment procedure, ensuring that the 
teachers played a primary role in hypothesis 
development and data analysis. Similarly, in 
Umbreit (1995) a teacher was supported in 
the implementation of a functional analysis 
that proved successful in identifying a func-
tion of the student’s challenging classroom 
behavior. The successful implementation 
of functional analysis in a typical classroom 
setting further demonstrates the technol-
ogy’s use outside of controlled inpatient 
clinics (Cooper and Harding 1993; Dog-
gett et al. 2001; Umbreit 1995).

Brief Assessment Models

Modifications to extended functional analy-
sis procedures have attempted to develop 
systematic models for the implementation 

of conditions in a variety of settings (Cooper 
et al. 1990; Harding et al. 1994; Northup et al. 
1991). In addition to developing structured 
models, recent attempts have focused upon 
utilizing functional analysis in treatment set-
tings with significant time constraints for 
evaluating each case (Northup et al. 1991; 
Derby et al. 1992, 1994). Subsequent studies 
have examined how these methods can then 
be applied to public settings (Cihak et al. 
2007).

In some of the initial research in this  
area, Cooper et al. (1990) developed a  
functional analysis procedure that could 
be incorporated into an outpatient clinic 
designed to assess maladaptive behavior 
and develop treatment recommendations 
for families or treatment providers. In 
order to facilitate the rapid evaluation of 
many patients, Cooper et al. (1990) pro-
posed a functional analysis procedure that 
could be conducted within a 90-min period. 
To implement the procedure, operational 
definitions were constructed for appropri-
ate, inappropriate, and off-task forms of 
behavior for each participant. In this func-
tional analysis model, parents conducted 
each assessment condition. As training, 
the parents received written directions that 
were prepared for each condition regarding 
the consequences for appropriate and inap-
propriate behavior as well as 5-min practice 
sessions to allow the parents to rehearse the 
conditions with the experimenter.

The functional analysis followed a three-
phase design: baseline, initial assessment, 
and replication (Cooper et al. 1990). The 
replication consisted of the best and worst 
conditions conducted in series. In the base-
line condition, the parent and child were 
left alone in a room to play with toys and 
interact freely. The “high-demand–parent-
attention” condition consisted of challeng-
ing academic demands and  parent attention 
for all appropriate behavior.  Inappropriate 
behavior resulted in a redirection to the 
demand. In the “high-demand–parent-
ignore” condition, the parents initially 
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presented difficult demands and provided 
no attention for appropriate behavior. Off-
task behavior resulted in a redirection to 
the task. The “low-demand–parent-atten-
tion” condition consisted of easy academic 
demands and parent attention for appro-
priate behavior. Similarly to the high-
demand–parent-attention condition, the 
participants were redirected to work upon 
the occurrence of inappropriate behavior. 
Finally, the “low-demand–parent-ignore” 
condition utilized easy academic demands 
and provided no attention for appropri-
ate behavior. Again, the participants were 
redirected to the demand when off-task 
behavior occurred. Immediately following 
the initial analysis, the conditions with the 
lowest and highest rates of inappropriate 
behavior were replicated.

Based upon the assessment data, treat-
ment recommendations were constructed. 
Cooper et al. (1990) also conducted social 
validity and challenging behavior assess-
ments on all participants’ challenging 
behavior following the implementation of 
the treatment recommendations. The data 
indicated that the treatments derived from 
the functional analysis were considered 
appropriate by the parents and resulted in 
generally lower rates of forms of challeng-
ing behavior in the participants.

The Cooper et al. (1990) study was rep-
licated by Cooper et al. (1992). The model 
applied to the initial study was modified 
slightly to include task preference as a pos-
sible contingency maintaining challeng-
ing behavior. In this study the researchers 
were able to conduct their brief functional 
analysis procedure in both a school and 
an outpatient clinic setting. By replicat-
ing their initial findings and extending the 
model to other treatment settings, Coo-
per et al. (1992) rendered support for the 
 components of functional analysis to be 
efficiently incorporated into brief assess-
ment protocols.

Harding et al. (1994) developed a 90-min 
functional analysis procedure for use in an 

outpatient setting. The model was designed 
to systematically evaluate the influence of 
antecedents and consequences on challeng-
ing behavior and to arrive at a recommen-
dation for treatment interventions within a 
90-min period. This assessment model was 
hierarchical in nature as each condition 
added a component to the previous condi-
tion’s contingencies. The design included 
a baseline control condition followed by 
the systematic implementation of the con-
dition hierarchy until improvements in 
appropriate behavior were noted. Upon 
the occurrence of improved rates of appro-
priate behavior, the previous condition was 
implemented in a reversal design with the 
successful condition.

Parents conducted each condition with 
the participants, following a brief train-
ing period including written directions 
describing the required contingencies. The 
“free play” condition served as the control 
for the study (Harding et al. 1994). The 
parents were instructed to play freely with 
their child without providing any demands. 
Further, Harding et al. utilized a second 
control condition in the study. The “gen-
eral directions” conditions instructed par-
ents to tell their child to begin working on a 
nonpreferred task and to ignore any appro-
priate behavior. Inappropriate behavior 
resulted in a prompt to return to work. The 
“specific directions” condition was identical 
to the previous condition except the par-
ents provided a clear statement regarding 
the required demand. The next condition 
allowed the participants the opportunity to 
choose the task to be completed. The subse-
quent conditions incorporated differential 
reinforcement of appropriate behavior, dif-
ferential reinforcement of communication, 
and access to a preferred task following the 
completion of the initial demand. Finally, 
punishment contingencies (time-out or 
guided compliance) were implemented 
based upon the hypotheses regarding the 
contingencies maintaining the participant’s 
challenging behavior.
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The Harding et al. (1994) study achieved 
improved rates of appropriate behavior in 
all seven participants. The conditions that 
evoked improved behavior varied by par-
ticipant, as did the percentage increase 
in appropriate responding. Further, experi-
mental control via brief reversals was 
 demonstrated for six participants. All 
assess ments were completed within the 
90-min period and allowed for treatment 
recommendations to be provided to the 
parents (Harding et al. 1994). Follow-up 
reports from the parents regarding the 
implementation of the treatment sugges-
tions indicated a high degree of satisfaction 
with the treatments derived from the anal-
ysis. The model proposed by Harding et al. 
further supports the use of brief assessment 
models.

Similar to Cooper et al. (1990) and 
Harding et al. (1994), Northup et al. (1991) 
developed a model for brief assessment 
that could be completed within 90 min and 
contained a contingency reversal phase. In 
addition, Northup et al. enhanced the brief 
analysis model by including the reinforce-
ment of an alternative behavior. The ini-
tial analogue assessment conditions (alone, 
social attention, and escape) followed those 
outlined by Iwata et al. (1994/1982). In 
addition, a tangible condition was included 
where the participants were granted access 
to items contingent on an occurrence of 
the target behavior.

The contingency reversal phase began 
following the initial assessment. The con-
dition producing the highest amount of 
the target behavior was repeated; however, 
in the contingency reversal, a functionally 
equivalent alternative behavior was identi-
fied and reinforced (e.g., providing access 
to a break, a tangible, or attention for 
communicating “please”) (Northup et al. 
1991). The reversal was achieved by rein-
stating the contingencies that evoked the 
highest levels of the target behavior. That 
is, the challenging behavior was again 

reinforced and all appropriate behavior 
was ignored. Finally, the contingency 
reversal condition was repeated. Northup 
et al. 1991 both decreased inappropriate 
behavior during the contingency rever-
sal and increased the target skills. These 
manipulations were then cited as indica-
tions of a potentially effective treatment 
derived from the analogue functional 
analysis.

The model proposed by Northup et al. 
(1991) was partially replicated by Derby et 
al. (1992). Derby et al. summarized the brief 
assessments conducted with 79 patients. 
These assessments, however, were con-
ducted in an outpatient setting with the 
participant’s parents acting as therapists. 
The target topographies of behavior were 
evoked by the assessments in 63% of the 
cases. Of those assessments, 74% identified 
the maintaining contingencies and 54% 
resulted in a decrease in the target behavior. 
Derby et al. suggested that the brief assess-
ment model was limited to those patients 
that exhibit the target behavior at high 
rates. The inability of the assessment to 
reliably evoke all target behavior could be 
conceptualized as a limitation of the proce-
dure. Cihak et al. (2007) adapted the mod-
els described by Northup et al. (1991) and 
Vollmer et al. (1993) to implement analy-
ses in community settings. Their strategies 
provided information that appropriately 
informed treatment planning and allowed 
for an evaluation of those procedures likely 
to evoke therapeutic change and maximize 
teacher impressions of social validity.

Functional assessment procedures, 
including indirect data collection, descrip-
tive analyses, and functional analyses, have 
been consistently supported within the 
literature as appropriate procedures for 
identifying the maintaining variables of 
challenging behavior. This information 
then informs treatment planning in a reli-
able fashion. There is increasing evidence 
that among the broad range of functional 
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assessment procedures, functional analyses 
are more effective (Herzinger and Camp-
bell 2007). The use of such procedures, 
however, remains complicated. This is 
perhaps most evident in public school set-
tings which often find it difficult to achieve 
the training and time resources necessary 
for their implementation (Johnston and 
O’Neill 2001). As the already substan-
tial empirical foundation for functional 
analysis methodology continues to expand 
to offer further iterations of  procedures 
that include brief models, public settings, 

and caregiver training, the discrepancy 
between procedures conducted in well-
controlled, highly resourced, environ-
ments and public settings will continue to 
decrease.

Functional behavior assessment and 
functional analysis are well-documented 
and empirically supported procedures that 
remain essentially consistent with those 
described by Iwata et al. (1994/1982). From 
this substantial basic and applied research 
literature, a number of practice parameters 
emerge, which are presented in Table 4.1.

tAbLe 4.1 Practice parameters for evidence-based functional behavior assessment for the 
treatment of problem behaviors in individuals with ASD

1. Each topography of behavior must be operationally defined so that all individuals responsible for 
participation in the functional analysis can reliably identify an instance of the challenging behav-
ior. Further, functional assessment procedures must collect information on each topography of 
challenging behavior separately in order to avoid any inappropriate grouping of topographies 
into response classes. Such grouping requires reliable data indicating equality in maintaining 
variables.

2. In any functional analysis procedure, all conditions must be fully described with respect to 
environmental characteristics, antecedent manipulations, consequences to challenging behav-
ior, stimuli to be included in the analysis, session duration, and data collection procedures. 
Further, while AB models of functional analysis have rendered meaningful findings, ABC 
models are considered more rigorous. Without a comprehensive description of each condition, 
implementation errors are likely, thereby nullifying the ability of the analysis to appropriately 
inform treatment planning.

3. Indirect data collection procedures should be undertaken to thoroughly inform the develop-
ment of functional analysis conditions. These include procedures such as clinical interviews, 
rating scales, and archival reviews that are likely to render essential background information on 
the client. Also, descriptive assessment procedures (e.g., ABC) are often completed to better 
conceptualize the case and facilitate the development of hypotheses regarding the maintaining 
variables of the target behavior. These procedures become essential if the functional assessment 
process do not include an analogue analysis as they offer a useful alternative to achieve direct 
observation data collection.

4. Measures of procedural fidelity allow researchers and clinicians to verify the integrity of the 
data collection before making recommendations for treatment planning. Given the complexity 
of session implementation and data collection, it is essential that all procedures are reviewed 
consistently.

5. While no consistent standard exists for executing data analysis (e.g., statistical versus visual), it 
is essential that the functional analysis protocol clearly delineate those procedures to be used so 
that they may be objectively evaluated.
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FunctionAL coMMunicAtion 
trAining

Functional communication training (FCT) 
was initially described by Carr and Durand 
(1985) as a method of replacing aberrant 
behavior with an alternative communica-
tive response that serves the same function 
as the problem behavior. FCT bears some 
similarity to differential reinforcement of 
alternative behavior (DRA) procedures as 
it teaches an alternative communicative 
response which elicits the reinforcer that 
previously maintained the challenging 
behavior. However, by placing the client in 
control of the schedule of reinforcement, 
the client can access a greater rate of rein-
forcement by manding (requesting) using 
the functionally equivalent alternative 
communicative response (Wacker et al. 
1990). By allowing the client to achieve the 
reinforcer with greater efficiency by pro-
viding more consistent reinforcement and 
less delay in the period of time between the 
response by the client and the delivery of 
reinforcement (Carr 1988), the alternative 
communicative response becomes a reli-
able antecedent to diminish the problem 
behavior (Fisher et al. 1998).

Functional communication training has 
two main components: functional behav-
ior assessment of the problem behavior 
in order to determine reinforcing stimuli 
that maintain the behavior and using those 
stimuli to understand and select an alter-
native communicative response to replace 
the problem behavior (Carr and Durand 
1985). In practical terms, if a problem 
behavior has communicative intent, then 
it is reasonable to teach a communicative 
response that is more adaptive, efficient 
and functionally equivalent to the problem 
behavior to replace the aberrant response.

Numerous studies have supported the 
use of FCT with individuals with aggres-
sion (Durand et al. 1989), self-injury 
(Hanley et al. 2001), destructive behavior 

(Wacker et al. 2008), stereotypies (Repp 
et al. 1988), and tantrums (Durand et al. 
1989). For example, Carr and Durand 
(1985) reported the effects of FCT on four 
children with developmental disabilities 
exhibiting aggressive and disruptive behav-
ior. After initially determining the function 
of behavior to provide access to positive or 
negative reinforcement for each specific 
child, each child was taught to solicit praise 
(positive reinforcement) or to request assis-
tance for help with a difficult task (negative 
reinforcement). Episodes of aggressive and 
disruptive behavior decreased significantly 
in all cases and maintained over time. 
While in this study inappropriate behavior 
was ignored (placed on extinction), other 
researchers have followed the same FCT 
procedures but applied extinction with 
subsequent redirection to another activity 
contingent upon inappropriate behavior 
(Steege et al. 1989).

Wacker et al. (1990) conducted a com-
ponent analysis of FCT across different 
forms of behavior (e.g., self-injury, stereo-
typy, and aggression) with differing func-
tions (escape, access to tangible positive 
reinforcement, sensory consequences). 
Two components were studied in three 
individuals with developmental disabilities 
(one with autism): the effect on FCT if an 
intervention for inappropriate behavior 
following initial training was provided and 
the effect of the control over reinforcement 
exercised by the functional communicative 
response. Their results indicate that with 
the maintaining function quickly identified 
during assessment, the alternative com-
municative response was learned rapidly. 
While the FCT procedure alone reduced 
problem behavior, a more significant and 
sustained decrease was observed when an 
additional intervention for inappropriate 
behavior (e.g., graduated guidance, extinc-
tion) was applied following initial FCT 
training. Consistent with previous stud-
ies, treatment results were not contingent 
on specific behavior forms or functions. 
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Finally, the data clearly supported the 
assertion that client control over reinforce-
ment is an important component of FCT.

An important concern in the use of 
FCT is whether the schedule of reinforce-
ment necessary to establish the alternative 
behavior (typically a fixed ratio 1 sched-
ule) can be modified (“thinned”) after the 
behavior has been established, so as to 
approximate a more natural, community-
referenced schedule of reinforcement. As 
a practical concern, it is important to know 
whether the new, functional communica-
tive response will continue to be used and 
will maintain low rates of challenging 
behavior when reinforcement is not avail-
able for every correct alternative commu-
nicative response demonstrated by the 
client. Hanley et al. (2001) addressed this 
issue with three adults with profound 
intellectual disabilities whose self-injury 
and aggression was determined through 
functional analysis to be maintained by 
positive rein forcement. After teaching a 
functional communicative response to 
access positive reinforcement to each cli-
ent, several different schedules of rein-
forcement were investigated for their 
impact on maintaining problem behavior 
at low rates and alternative functional 
communicative responses at treatment 
levels. Their results indicate that a multi-
ple schedule reinforcement arrangement 
(whereby white and red cards, signaling 
reinforcement or extinction, respectively, 
were alternatively presented to the client) 
was superior to a reinforcer delay proce-
dure, fixed interval schedules of reinforce-
ment, and mixed schedule of reinforcement 
without signaling in maintaining targeted 
behaviors at initial treatment levels. These 
findings are important as they address the 
practical problem of thinning the sched-
ule of reinforcement after acquisition of 
an alternative communicative response, 
while simul taneously keeping problem 
behavior at low rates. Further, they pro-
vide support for the use of prediction or 

signaling reinforcement opportunities as a 
component of FCT with those with sig-
nificant developmental disabilities.

In a further investigation of schedule 
thinning, Hagopian et al. (2005) demon-
strated that FCT combined with extinction 
(i.e., removal of the reinforcing stimulus 
contingent upon the problem behavior) 
and access to competing stimuli was more 
successful than FCT with extinction alone 
in maintaining low rates of problem behav-
ior once the reinforcement schedule was 
reduced. Three children with autism or 
pervasive developmental disorder with 
concurrent ADHD who demonstrated a 
range of significant behavioral challenges 
were participants. Following a functional 
analysis and subsequent determination 
of a functionally equivalent communica-
tive response, a preference assessment to 
determine potential reinforcers was under-
taken with caregivers. All children then 
participated in an assessment of compet-
ing stimuli, whereby items identified in the 
preference assessment as associated with 
the lowest rates of problem behavior were 
determined. These items were provided 
noncontingently and continuously during 
the FCT with extinction (of the problem 
behavior) and access to competing stimuli 
condition, while only FCT with extinction 
was provided in the comparison condition. 
It was hypothesized that access to compet-
ing stimuli would produce reinforcement 
for the child that effectively competed with 
the reinforcement maintaining the prob-
lem behavior, thereby reducing that behav-
ior. Results for all three children confirm 
this, as rates of problem behavior decreased 
more substantially with the provision of 
competing stimuli and maintained during 
schedule thinning more successfully than 
when FCT with extinction alone was used. 
While conducted in an inpatient setting 
without probes to assess generalization to 
more natural rates of response and rein-
forcement in the community, the finding 
that the process of  fading the  reinforcement 
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schedule  following establishment of a viable 
functional communicative alternative can 
be enhanced is an important one.

In a large-scale investigation of 21 cli-
ents with developmental disabilities, Hago-
pian et al. (1998) evaluated the effectiveness 
of FCT on reducing aggression and self-in-
jury when used alone or in conjunction with 
extinction, extinction plus fading, and with 
brief punishment (i.e., a 60-s chair time out, a 
2-min room time out, or a 60-s basket hold). 
Their findings identify a 90% reduction in 
problem behavior from baseline in half of 
the cases when extinction procedures were 
incorporated and a 90% reduction in target 
behaviors in every case when punishment 
procedures were added. (The authors note 
that the punishment procedures described 
above were not added unless the FCT plus 
extinction procedure failed to produce sig-
nificant reductions of the target behavior.) 
These results further define potential treat-
ment progressions to be considered when 
FCT is implemented in combination with 
extinction procedures, but fail to produce 
reductions in behavior to acceptable levels. 
While the results are limited to those clients 
with severe developmental disabilities whose 
behavior is so severe as to require inpatient 
hospitalization, the strength of the findings 
across a large number of clients is especially 
noteworthy.

In a related evaluation of components 
necessary to enhance the efficacy of FCT, 
Steege et al. (1989) combined extinction 
plus redirection to treat a high rate of self-
injury in two children with severe multiple 
disabilities. For the first child, baseline 
rates of self-injury were in excess of 90% 
of observation intervals. For the second, 
self-injury was observed in 45% and 68% 
of observed intervals across two separate 
tasks. Results for both children indicate 
rapid reduction in self-injury to near zero 
rates within 2–6 sessions of treatment, with 
maintenance at zero for 6 months for the 
first child and 15 months for the second. 
In addition to replicating the applicability 

of the initial procedure and demonstrating 
the maintenance of treatment effects, this 
study extends the importance of conduct-
ing formal preference assessments after 
completion of the functional analysis, in 
order to identify objectively those rein-
forcers that will be used in the training 
procedure.

The applicability of functional com-
munication training to the treatment of 
challenging behavior is well-established in 
the literature. Researchers have expanded 
upon the original conceptualization pro-
posed by Carr and Durand (1985) to define 
additional components to the treatment 
package that significantly increase efficacy 
of the procedure. Practice parameters for 
FCT are presented in Table 4.2.

noncontingent  
reinForceMent

Noncontingent reinforcement (NCR) is 
a method of increasing access to reinforc-
ing stimuli by providing these stimuli on a 
fixed-time or variable-time schedule, inde-
pendent of a child’s behavior (Vollmer et al. 
1993). In contrast to contingent access 
to reinforcement, whereby a child gains 
access to the reinforcer only after demon-
strating the desired behavior, NCR sched-
ules reinforcing stimuli based on elapsed 
time. Following identification of the rein-
forcer maintaining a challenging behavior 
during functional analysis, that reinforcer 
is provided independent of the occurrence 
of the behavior. For example, where the 
functional analysis identifies that access 
to tangible positive reinforcement main-
tains problem behavior, access to reinforc-
ing tangibles is provided on a fixed-time 
or variable-time schedule independent of 
the problem behavior’s occurrence. This 
disrupts the response–reinforcer relation-
ship. With the environment enhanced by 



71CHAPTER 4 evidence-bAsed treAtMent oF beHAviorAL eXcesses And DEFICITS

reinforcing stimuli that are provided fre-
quently and without any expectation by 
the child, the motivation to engage in the 
problem behavior is reduced. This effect 
is termed an abolishing operation (Michael 
2004), a specific type of motivating opera-
tion that decreases the effectiveness of a 
known reinforcer (e.g., playing the Wii 
frequently may reduce the effectiveness 
of the Wii as a reinforcer). NCR has been 
demonstrated to be effective in the treat-
ment of various forms of problem behavior 
including stereotypy (Britton et al. 2002), 
self-injury (Vollmer et al. 1993), disruptive 
behavior (Fisher et al. 1996), and aggres-
sion (Vollmer et al. 1997). It has also proven 
effective in treating challenging behavior 
maintained by automatic reinforcement 
(Roane et al. 2003), negative reinforce-
ment or escape from demands (Kodak et al. 

2003),  positive reinforcement from social 
attention  (Hanley et al. 1997; Kahng et al. 
2000b), and tangible positive reinforce-
ment (Marcus and Vollmer 1996).

The role of positive reinforcement in 
NCR with children with autism has been 
considered by several researchers. For 
example, Hagopian et al. (1994) investi-
gated the role of NCR in the treatment of 
self-injury, aggressive and disruptive behav-
ior maintained by social attention in 5-year-
old female identical quadruplets diagnosed 
with pervasive developmental disorder and 
intellectual disability. In particular, these 
researchers were interested in whether 
dense or lean schedules of response-depen-
dent attention had a significant differential 
effect on reduction of these challenging 
behaviors. A multi-element design with 
schedule fading and generalization phases 

tAbLe 4.2 Practice parameters for evidence-based functional communication training for the 
treatment of challenging behaviors in individuals with ASD

1. A functional analysis must be conducted in order to identify variables maintaining the problem 
behavior. Results of the functional analysis will directly guide selection of the functionally  
equivalent communicative alternative.

2. An alternative, functionally equivalent communicative response must be selected to be taught as 
a replacement for the problem behavior. This communicative response must match the maintain-
ing variable identified in the functional analysis. That is, if the functional analysis indicated that 
the problem behavior was maintained by social attention, then use of the FCT response must 
access social attention (cf. Repp et al. 1988).

3. A communication modality must be selected for training the new response. Verbal responses, 
manual signs, picture exchanges and microswitch activation all have been used. The modality 
must be within the repertoire of the individual, or prerequisite skills must be evident that would 
permit rapid acquisition of the response modality.

4. A preference assessment should be conducted prior to training in order to establish potential 
reinforcers (cf. Steege et al. 1989).

5. Reinforcement schedules should be thinned after the FCT response is established, so that the 
period of time between a communicative response and the delivery of reinforcement is gradually 
increased (Hagopian et al. 1998; Hanley et al. 2001).

6. Consequent procedures for problem behaviors (e.g., extinction plus redirection) can be incor-
porated as necessary in order to achieve and maintain low and stable rates of problem behavior 
(Steege et al. 1989; Hagopian et al. 1998).

7. In order to reduce the potential for prompt dependency is important to gradually reduce verbal 
prompts during the implementation of FCT, once the response has been established (Cooper 
et al. 2007; Miltenberger et al. 1998).
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(across therapists and settings) was used. 
During the lean NCR treatment condi-
tion, a child received one 10 s period of 
social attention every 5 min. In the dense 
condition, the child received six 10 s peri-
ods of social attention each minute (essen-
tially, a continuous reinforcement schedule). 
Results for all four children were dramatic 
under the dense NCR condition, with 90% 
reduction from baseline rates of aggressive, 
self-injurious, or disruptive behavior. Under 
the lean schedule condition, three of the 
four children demonstrated a decrease 
from baseline rates (ranging from 65% to 
77%), while the fourth, most impaired, 
sibling increased slightly. With the subse-
quent implementation of a systematic fad-
ing procedure from dense-to-lean 
schedules, all four siblings were able to 
establish low rates of problem behavior 
consistent with initial reductions during 
the first NCR phase, and to generalize 
them across therapists, with maintenance 
at 1- and 2-month observations. The 
authors note that the discrepant range of 
sessions required for fading for each sib-
ling (i.e., 16, 27, 29, 34) highlights the 
importance of having specific response cri-
teria for fading sessions, such that as behav-
ior rate increases with the introduction of a 
leaner schedule, there is a systematic means 
of moving back a step to re-establish low 
rates of behavior before moving forward 
with the fading procedure. They further 
suggest that a dense schedule may be the 
most effective in establishing low rates of 
behavior when using NCR, with system-
atic thinning of the schedule as behavior 
rates continue to decline.

Wilder et al. (2005) noted that noncon-
tingent positive reinforcement in the form 
of continued access to a preferred movie 
was successful in increasing food acceptance 
and also reducing escape-motivated, self-
injurious behavior in a girl with autism. Ing-
varsson et al. (2008) extended these findings 
in their investigation of the role of NCR in 
the treatment of  aggressive and  disruptive 

behavior in an 8-year-old girl, where the 
problem behaviors were maintained by 
both escape from demands and access to 
edibles. In addition, these authors evalu-
ated the effect of the density of reinforcer 
delivery on the effectiveness of NCR and 
the effect of NCR on compliance. Results 
indicated that both lean and dense sched-
ules of reinforcement were equally success-
ful in producing significant reduction, to 
near zero rates, in challenging behavior and 
that these effects were achieved through the 
delivery of edibles during the NCR phase 
without necessity of escape extinction as a 
treatment component in the demand con-
text. Noncontingent delivery of edibles also 
increased compliance from less than 20% 
during baseline to approximately 80% fol-
lowing use of NCR, with no significant dif-
ference between lean and dense schedules 
of reinforcement. Together these three 
studies offer support for the role of NCR 
in the treatment of self-injurious, aggres-
sive and disruptive behavior, and additional 
support for the efficiency of using relatively 
lean schedules of reinforcement in the NCR 
procedure.

The relationship between variable- and 
fixed-time schedules of reinforcement and 
treatment effectiveness has also been inves-
tigated by several authors. Britton et al. 
(2000) used NCR on a fixed-time schedule 
plus extinction (of the target) and schedule 
thinning to successfully treat various aber-
rant behaviors in three individuals with 
severe developmental disabilities, including 
one with autism. Following demonstration 
of the effectiveness of NCR across a multi-
ple baseline design for all clients, systematic 
schedule thinning problem behaviors were 
maintained at near zero rates when NCR 
was provided on a fixed 5-min schedule. 
Fisher et al. (2004) compared the effect of 
NCR plus extinction on a fixed schedule to 
extinction alone in treating the severe self-
injurious, aggressive, and  destructive behav-
ior in four individuals (aged 5, 7, 9, and 33) 
with significant intellectual disability. Their 



73CHAPTER 4 evidence-bAsed treAtMent oF beHAviorAL eXcesses And DEFICITS

results indicate clear differences between 
treatment sessions that provided NCR in 
the form of social attention or tangibles 
from those where extinction alone was used. 
Van Camp et al. (2000) compared the effects 
of fixed-time and variable-time schedules 
of reinforcer delivery during NCR on the 
aggressive and self-injurious behavior of 
two students with severe-to-profound intel-
lectual disability. Results showed that prob-
lem behavior in one individual decreased 
from a baseline of approximately four 
episodes per minute to near zero by the 
40th session, and for the second individual 
behavior decreased from about 1.5 episodes 
per minute during baseline to zero by the 
50th session. Both schedules were similar 
in their effectiveness, providing support 
for the use of variable-time schedules as 

the clinical  situation dictates. Carr et al. 
(2009) conducted a comprehensive review 
of research on NCR to treat challenging 
behavior of individuals with developmen-
tal disabilities and concluded that, overall, 
fixed-time schedules of reinforcer delivery 
with extinction and schedule thinning were 
superior to both fixed-time and variable-
time schedules with extinction, with the 
former being identified as well-established 
as an evidence-based treatment and the lat-
ter two as probably efficacious.

The efficacy of noncontingent rein-
forcement procedures for the treatment 
of a wide range of behavioral topographies 
and functions has been well established in 
the literature. Operational components 
that significantly increase the effectiveness 
of NCR are shown in Table 4.3.

tAbLe 4.3 Practice parameters for noncontingent reinforcement for the treatment of problem 
behaviors in individuals with ASD

1. A functional analysis must first be conducted in order to determine the positive, negative, or 
automatic reinforcers maintaining problem behavior (Iwata et al. 1994/1982; Hanley et al. 2003).

2. A reinforce preference assessment should be completed, and repeated throughout treatment as 
necessary, in order to determine those stimuli to be used during the NCR intervention (DeLeon 
et al. 2000).

3. Noncontingent reinforcement must be presented more frequently than the baseline schedule of 
reinforcement (Ringdahl et al. 2001; Kahng et al. 2000a, b).

4. Fixed-time reinforcement schedules combined with extinction and schedule thinning proce-
dures are the most effective, but fixed-time schedules incorporating extinction and variable-time 
schedules incorporating extinction are also effective, even as they have a slightly less-conclusive 
research foundation (Carr et al. 2009).

5. Adventitious reinforcement can be problematic, and chance pairings of the NCR delivery of 
reinforcement and the problem behavior should be monitored so that the problem behavior does 
not increase (Hagopian et al. 1994; Vollmer et al. 1997).

6.  Terminal criteria should be established for NCR (Kahng et al. 2000a, b; Cooper et al. 2007). That 
is, the amount of time to increase between presentation of stimuli during NCR should be sched-
uled (schedule thinning) should be accompanied by establishing the final duration of the NCR 
schedule. Kahng and colleagues (2000) observed that 5 min has become something of a conven-
tion in behavior analytic literature, and this duration remains effective. The degree to which this 
duration effectively matches natural schedules of reinforcement in an individuals’ typical environ-
ment, and the extent to which behavior gains can be maintained with treatment integrity, remains 
an area for further investigation.
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beHAviorAL MoMentuM 
(HigH-ProbAbiLity or HigH-P 

coMMAnd sequence)

Behavioral momentum is the metaphor 
used to describe the tendency for a behav-
ior that has historically been maintained 
through specific schedules of reinforcement 
to persist even after reinforcement condi-
tions change (Mace et al. 1988). The term, 
borrowed from the infrahuman experimen-
tal literature (Nevin 1996), applies to the 
application of a high-probability (high-p) 
command sequence immediately preced-
ing a low-probability command. By pro-
viding requests or commands that have a 
high probability of reinforcement, the cli-
ent achieves a “momentum” that increases 
the likelihood of responding correctly and 
being reinforced for a request that pre-
viously had a low probability of correct 
responding. While the terms “behavioral 
momentum” (Mace et al. 1988) and “inter-
spersed requests” (Horner et al. 1991) have 
been used to describe this phenomenon, 
the process is most accurately described 
as the high-p request sequence (Cooper et al. 
2007).

High-p request sequences have been 
used to increase task completion (Horner 
et al. 1991; Mace and Belfiore 1990), to 
increase appropriate behavior during tran-
sition from recess to instructional group 
time (Singer et al. 1987), to increase social 
initiations and responding (Davis et al. 
1994), to increase compliance with self-
care routines (Mace et al. 1988) and com-
pliance with simple requests (Zuluaga and 
Normand 2008), to increase generalized 
responding (Davis et al. 1992), to increase 
compliance with a self-medication regimen 
(Harchik and Putzier 1990), to reduce self-
injury (Horner et al. 1991; Zarcone et al. 
1994), to teach object labels (Volkert et al. 
2008), and to decrease stereotypy (Mace 
and Belfiore 1990). Since the seminal and 

elegant series of studies presented by Mace 
et al. (1988), researchers have, for the most 
part, sought to better understand the spe-
cific conditions under which the high-p 
sequence is most successful and whether it 
is most effective in combination with other 
strategies (e.g., with escape extinction) 
when treating problem behavior main-
tained by specific functional consequences 
(e.g., escape-maintained self-injury).

Several researchers have demonstrated 
the effectiveness of the high-p request 
sequence in the treatment of compliance 
with individuals with autism and related 
severe developmental disabilities. For 
example, Wilder et al. (2007) evaluated 
the effectiveness of noncontingent rein-
forcement, the high-p request sequence, 
and a verbal warning on increasing com-
pliance in three children, one of whom had 
Fragile-X syndrome. The high-p sequence 
was effective only for the child with 
Fragile-X, while the other two children 
(both with typical development) required 
the addition of an extinction component 
in order to generate stable compliant 
responding. Zuluaga and Normand (2008) 
assessed the effects of providing reinforce-
ment or no reinforcement for compliance to 
high-p instructions on compliance to low-p 
instructional requests with two children 
(aged 4 and 5) with developmental disabili-
ties. Programmed reinforcement for the 
high-p requests increased compliance sig-
nificantly in the low-p requests, compared 
to non-reinforcement for high-p requests. 
These authors also conducted a preference 
assessment prior to beginning intervention 
and used the results of those assessments to 
select reinforcers for the high-p sequences, 
suggesting the importance of a preference 
assessment in the high-p request proto-
col. Bullock and Normand (2006) also 
evaluated the effect of the high-p sequence 
with reinforcers informed by a prefer-
ence assessment on increasing compliance 
to low-p requests in two young children 
(both typical). These authors compared 
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the effectiveness of the high-p sequence 
with fixed-time interval reinforcement for 
compliance with low-p requests, the lat-
ter maintained by escape from demands 
(negative reinforcement). Both strategies 
worked equally well. The authors suggest 
that the effectiveness of escape as a rein-
forcer may have been reduced because the 
preferred items offered as reinforcement 
constituted an abolishing operation, an 
observation consistent with findings by 
others (Lalli et al. 1999).

Ducharme and Worling (1994) evaluated 
the effect of stimulus fading in maintain-
ing the durability of responding to low-p 
compliance requests in two children (aged 
5 and 15) with developmental disabilities 
and mild-to-severe intellectual challenges. 
Using a multiple baseline design across 
subjects, the authors found that system-
atically fading high-p requests and increas-
ing the latency between the high-p and 
low-p requests was more effective than an 
abrupt change in the high-p sequence, and 
that the stimulus fading procedure main-
tained treatment levels of compliance after 
16 weeks. As importantly, these procedures 
were implemented successfully by parents. 
In a preliminary study to evaluate compo-
nents of successful high-p interventions, 
Kennedy et al. (1995) investigated the 
effect of interspersed high-p requests with 
and without neutral social comments that 
did not require a response from the client 
on noncompliant behavior in two individ-
uals aged 18 and 19 with severe develop-
mental disabilities. Their results suggested 
that compliance was increased when low-p 
requests were preceded by high-p requests 
accompanied by social comments. Mace 
et al. (1988) found that neutral comments 
delivered prior to high-p requests had 
no effect on compliance, but the current 
findings raise the interesting question as 
to whether reinforcing stimuli presented 
noncontingently before a low-p request 
would contribute to a decrease in noncom-
pliant behavior.

Task avoidance is a commonly observed 
behavior problem in individuals with 
autism, typically maintained by negative 
reinforcement. Mace et al. (1988) presented 
a series of five studies evaluating the effect 
of the high-p response sequence on reduc-
ing task avoidance and decreasing response 
latency in four adults with severe develop-
mental disabilities, all with intellectual dis-
ability. These authors noted not only that 
task avoidance and response latency were 
reduced significantly, but also that duration 
to task completion was also reduced.

The use of the high-p request sequence 
to promote task participation and skill 
acquisition with individuals with autism 
and other developmental disabilities has 
also been discussed by several authors. 
Davis et al. (1994) extended the earlier 
work of Mace and others and used a high-p 
sequence to increase social initiations and 
social interactions in three young children 
diagnosed with autism and intellectual dis-
abilities. They found that child responsive-
ness to low-p requests for social exchanges 
was increased when preceded by high-p 
requests and that there was an increase 
in generalized unprompted initiations 
and interactions in nontraining settings. 
Results were maintained after all prompts 
were removed. 

Volkert et al. (2008) taught object labels 
to six children, five of whom were diag-
nosed with autism. A comparison of similar 
and dissimilar interspersed tasks yielded no 
difference in acquisition of labels, but the 
quality of reinforcers offered had a positive 
effect on acquisition rates. These authors 
speculated that praise may not be as potent 
a reinforcer for children with autism as for 
those with other developmental disabilities, 
an observation made earlier by Mace and 
Belfiore (1990). However, in an extension 
of earlier work, Mace et al. (1997) reported 
on the effectiveness of the high-p sequence 
in reducing aggression and increasing 
compliance in two adolescents with autism 
and “autistic features,” and determined 
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that reinforcer quality increased behavioral 
momentum and likely contributed to the 
reduction of problem behavior. Given the 
seminal work of Klin et al. (2009) describ-
ing the atypical gaze patterns in those with 
autism compared to individuals with other 
or no disabilities, it is likely that the salience 
of a variety of socially-mediated reinforc-
ers (including praise, positive affect, etc.) 
differs with various populations. While the 
application of this particular consideration 
to the use of the high-p sequence with those  
with autism remains to be investigated, it 
is certainly reasonable to conduct prepara-
tory preference assessments with this dis-
tinction in mind.

Aggressive, disruptive, and self-injurious 
behaviors are among the most insidious 
problems encountered by parents and pro-
fessionals, and these challenges can restrict 
learning as well as integration opportuni-
ties of those with autism in very significant 
ways (Matson and LoVullo 2008). In an 
early study, Horner et al. (1991) reported 
on the effectiveness of interspersed high-
p requests on the successful completion 
of low-p requests, and on the aggression 
and self-injury that accompanied low-p 
requests in three adolescents with severe 
intellectual disabilities. Not only did inter-
spersal of high-p requests increase com-
pliance to low-p requests, but self-injury 
and aggression also reduced significantly. 
Horner, Day, and their colleagues sug-
gested that the response class of “instruc-
tion following” was reinforced, leading to 
an increase in instructional responses and 
a concomitant decrease in problem behav-
iors. In a related study, Zarcone et al. (1993) 
addressed escape-maintained self-injury, in 
the form of headbanging on hard surfaces, 
in a 33-year-old man with profound intel-
lectual disability. While the application 
of the high-p sequence alone was unsuc-
cessful in reducing self-injury, a high-p 
sequence combined with escape extinction 
led to significant reductions in the problem 

behavior and also increased compliance to 
low-p requests. These results suggest that 
for escape-maintained problem behavior, 
a high-p sequence alone may be insuffi-
cient to override the negative reinforcing 
value of terminating instruction. Zarcone 
et al. (1994) replicated and extended these 
findings with two adult men with profound 
intellectual disabilities who were institu-
tionalized. For these individuals, escape-
maintained self-injury took the form of 
hand-biting, headbanging, face-slapping, 
and finger-biting. The high-p sequence 
alone was again ineffective but when escape 
from the demand was on extinction and 
self-injury could not successfully termi-
nate the demand (the men were redirected 
back to the task to completion upon epi-
sodes of self-injury), self-injury decreased 
to near zero levels, from an average of 
approximately four per minute, and com-
pliance increased from less than 20% to 
approximately 80% to over 90% for low-p 
and high-p requests, respectively. These 
findings confirm the importance of escape 
extinction as a component to a high-p 
request sequence when noncompliance is 
accompanied by self-injury.

While self-injury and related aggressive 
and disruptive behaviors constitute impor-
tant problems for those with autism, ste-
reotypy is also frequently observed. Mace 
and Belfiore (1990) investigated the use 
of a high-p sequence to reduce escape-
maintained stereotypy (repetitive touch-
ing of others with the hands or feet) in a 
38-year-old woman with severe develop-
mental disabilities. These authors found 
that high-p requests that were functionally 
incompatible with stereotypy (household 
tasks) reduced and then maintained low 
rates of stereotypy, while also increasing 
compliance to tasks. As the client increased 
her engagement with high-p tasks and was 
reinforced at high rates, subsequent refusal 
or avoidance of low-p requests would 
have effectively terminated reinforcement 
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opportunities. Mace and Belfiore specu-
late that “compliance to instructions” as 
a response class served as an abolishing 
operation, momentarily reducing the rein-
forcing value of escape.

The high-probability (high-p) request 
sequence has demonstrated utility in the 
treatment of a variety of behavior prob-
lems in those with severe developmen-
tal disabilities including autism. While a 
substantial body of evidence exists estab-
lishing it as a highly effective antecedent 
intervention with aggressive, disruptive, 
noncompliant, and self-injurious behavior, 
treatment efficacy for problem behavior 
maintained by escape from demands has 
also been established. The operational 
dimensions and practice recommendations 
shown in Table 4.4 should be considered in 
 implementation.

beHAviorAL treAtMent  
oF sLeeP ProbLeMs in  

individuALs WitH AutisM 
sPectruM disorder

The previous section identified several 
specific strategies that enjoy substantial 
empirical support. Treatment in autism is 
often based on multi-component interven-
tions, however, incorporating two or more 
procedures. In this section, we consider 
the use of behavioral strategies to reduce 
sleep disorders in children with autism. 
While this particular area has not been as 
extensively studied with those with autism 
spectrum disorders, a significant research 
literature exists documenting the effec-
tiveness of various behavioral strategies 

tAbLe 4.4 Practice parameters for using the high-probability (high-p) request sequence to 
treat problem behaviors in individuals with ASD

1.  The quality of reinforcers chosen is important, especially with escape-maintained behavior 
(Zarcone et al. 1994). To the extent that salient and powerful reinforcers follow compliance, the 
effectiveness of the high-p intervention is enhanced (Mace 1996).

2.  High-p sequence requests must be within the repertoire of the client, and should be easily 
accessible, so that the opportunity for reinforcement is maintained a high levels during high-p 
presentations (Mace 1996).

3.  Speed matters and the law of contiguity applies. Low-p requests should follow in quick succes-
sion from the reinforcer for a high-p request, and intervals between all requests should be short 
(Cooper et al. 2007; Davis and Reichle 1996).

4.  Instructor error can take several forms. If used after the occurrence of a problem behavior 
reinforcement for the high-p request might strengthen the problem behavior. In addition, with 
escape-maintained behavior procedural drift may occur whereby the intervenor inadvertently 
begins to offer fewer low-p requests (as these elicit the problem behavior) and more high-p 
requests in order to avoid the challenging behavior (Cooper et al. 2007; Horner et al. 1991).

5.  For escape-maintained behavior, escape extinction can increase the effectiveness and efficiency 
of a high-p request sequence. Where aggression or self-injury are present, response blocking and 
redirection to the low-p task to completion is an effective strategy (Zarcone et al. 1993, 1994).

6.  Teaching compliance to instructional requests is an important objective in using a high-p request 
sequence, as it likely constitutes a response class with more generalized utility (Mace and Belfiore 
1990; Horner et al. 1991).
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with other populations of individuals with 
severe developmental disabilities and also 
with typically developing children. Indi-
vidual components are described as well-
established, probably efficacious, or possibly 
efficacious based upon the preponderance 
of empirical support and independent rep-
licated findings available for review, as well 
as whether published research identified 
children with autism more specifically 
among those treated. As with individual 
procedures described earlier in this chap-
ter, only published research that clearly 
operationalized target behaviors, demon-
strated a functional relationship between 
the intervention and the rate of behavior 
change, and where a procedure was repli-
cated across multiple settings or individu-
als was considered. While a concurrent 
review of assessment and treatment proce-
dures for organically-based sleep disorders 
(e.g., obstructive sleep apnea) is beyond 
the scope of this chapter, excellent reviews 
of medication management are available 
elsewhere (Owens 2009).

Sleep problems are prevalent in those 
with identified autism spectrum disorder, 
with estimates ranging from 44% to 83% 
(Liu et al. 2006; McDougall et al. 2005; 
Patzold et al. 1998; Richdale and Prior 
1995; Paavonen et al. 2008; Wiggs and 
Stores 1996), far exceeding the estimates 
for typically developing young children. 
The types of sleep disorder found among 
children with autism are generally not 
unique to ASD, but are more frequent 
and severe than in the general population 
and also when compared to children with 
other disabilities. While some studies of 
parents of individuals with ASD (Schreck 
and Mulick 2000) report similar quantita-
tive sleep dimensions (e.g., the number of 
hours spent sleeping), other studies of par-
ents identify significant discrepancies in the 
duration and quality of sleep (Honomichl 
et al. 2002). Parents also typically report 
that their children have sleep problems 
more frequently, including significant sleep 

onset and maintenance problems (Malow 
and McGrew 2008), irregular sleep–wake 
patterns, early waking, and poor sleep rou-
tines (Patzold et al. 1998; Mindell et al. 
2006; Quine 2001; Schreck and Mulick 
2000; Honomichl et al. 2002). Sleep prob-
lems have also been shown to be related to 
problems with daytime behavioral func-
tioning in children with autism spectrum 
disorders (Malow et al. 2006; Schreck et al. 
2004) and to sleep problems in the parents 
of children with autism (Lopez-Wagner 
et al. 2008).

While there is a substantial literature 
investigating treatment of sleep problems 
with typically developing children (Mindell 
et al. 2006), the research literature on sleep 
problems experienced by those with autism 
spectrum disorders is quite small, comprising 
perhaps less than 20 well-designed studies. 
In their exhaustive review of the literature 
on behavioral treatment of sleep problems 
in typically developing children, Mindell, 
Kuhn, and their colleagues reviewed 52 
treatment studies and concluded that 94% 
of studies reported successful outcomes, 
with over 80% maintenance of gains at 3 
and 6 months. Extinction procedures (with-
out modifications) and parent education 
procedures had the strongest support in the 
literature reviewed. In contrast, a review 
of behavioral treatment of sleep problems  
in children with autism spectrum disor-
ders by Schreck (2001) identified only six 
studies emphasizing strategies based on 
the principles of applied behavior analysis. 
A later review by Kodak and Piazza (2008) 
similarly reports a small number of studies.

Common sleep problems of childhood 
have been comprehensively described 
(Owens 2009) and can be divided into four 
basic etiologic categories: insufficient sleep 
for basic biologic needs (e.g., behavioral 
insomnia and lifestyle sleep restrictions); 
fragmented or disrupted sleep caused by 
conditions that result in prolonged or fre-
quent arousal (e.g., obstructive sleep apnea 
and periodic limb movement disorder); 
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excessive daytime sleepiness (e.g., narco-
lepsy); and circadian rhythm disorders, 
whereby sleep is structurally normal but 
occurs at undesirable times (e.g., delayed 
sleep phase disorders). While sleep disor-
ders can be split, for practical purposes, 
into those that are medically or organically 
and those that are behaviorally based, these 
two considerations frequently co-exist, 
are influenced by psychosocial and envi-
ronmental factors, and must be compre-
hensively assessed prior to development 
of a treatment plan. Malow and McGrew 
(2008) discuss the evaluation and treat-
ment of sleep disturbances in autism and 
recommend that, following determination 
and treatment of any potential underlying 
organic cause for the sleep problem (e.g., 
obstructive sleep disorder or circadian 
rhythm disorder), behavioral treatments 
should be the first-line interventions. 
Their conceptualization of treatment is 
consistent with earlier recommendations 
(Wiggs and France 2000) which drew the 
distinction between the treatment of sleep 
disorders and sleep architecture, noting 
that while behavioral interventions often 
appropriately addressed the former, atten-
tion to the latter (which includes a wide 
range of organic or medical conditions) is 
essential.

In discussing the research on treatment 
of sleep disturbances in autism we would 
reiterate the recommendation of Malow 
and McGrew (2008) that a thorough review 
of physical systems be undertaken prior 
to initiating behavioral treatment. This is 
important for several reasons, including 
the possibility to an organic basis may con-
tribute to symptoms and behavior presen-
tation. For example, Malow et al. (2006) 
documented the effect of adenotonsillec-
tomy on behavioral symptomatology of a 
5-year-old girl with autism spectrum dis-
order with obstructive sleep apnea, report-
ing significant improvements in alertness, 
emotional reactivity, and social communi-
cation and decreases in tactile sensitivity 

and repetitive behavior. It is reasonable to 
consider that reduced upper airway size or 
muscle tone (as may be observed in chil-
dren with craniofacial syndromes or Down 
syndrome, respectively) may also be con-
tributory factors that must be accounted 
for in the treatment planning process.

In this section, we consider various 
behavioral interventions that have been 
used to treat a number of sleep problems in 
children with autism. There are several 
caveats, however. As noted earlier, the lit-
erature on intervention with children 
diagnosed with autism spectrum disorders 
is quite small. A somewhat broader litera-
ture evaluating and treating those with other 
developmental disabilities contributes more 
conclusively to our understanding of treat-
ment efficacy, particularly where specific 
evidence-based strategies are applied (e.g., 
extinction procedures). As such, while we 
note studies that included people with a 
diagnosis in the autism spectrum in our 
review, we believe that it is appropriate to 
also consider the results of treatment with 
individuals with different but related neu-
rodevelopmental disorders (e.g., Fragile-X 
Syndrome or severe intellectual disability) 
in any evaluation of treatment efficacy.

Extinction and its variants (e.g., gradu-
ated and non-graduated extinction pro-
cedures) have been studied extensively in 
typical children (Bramble 1997; Mindell 
et al. 2006) with consistent success, justi-
fying use as an evidence-based procedure 
in those without developmental disabili-
ties. Extinction has also been the subject of 
research in those with autism and related 
neurodevelopmental disorders. Non-grad-
uated extinction represents a traditional 
extinction process, whereby the maintain-
ing variable is systematically withheld con-
tingent upon the problem behavior. Thus, 
in the case of a child who tantrums for 
social attention by an adult after being put 
to bed, removal of the social attention con-
stitutes non-graduated extinction. In an 
early study with a 3-year-old with autism, 
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Wolf et al. (1964) used such an extinction 
procedure that also included a structured 
bedtime routine and a consequent proce-
dure (door closed to the bedroom contin-
gent upon tantrum behavior). Consistent 
with the experimental literature on extinc-
tion the child responded with an extinc-
tion burst, but then a dramatic decrease in 
problem behavior, with near zero rates after 
day 6. Weiskop et al. (2001) and Weiskop 
et al. (2005) also investigated the effect of 
non-graduated extinction on children with 
autism. Weiskop et al. (2001) reported 
on the use of positive routines, reinforce-
ment for appropriate bedtime behavior, 
and extinction in reducing co-sleeping and 
remaining in bed throughout the night 
with a 5-year-old with autism. These 
authors found that positive routines and 
reinforcement were insufficient to reduce 
sleep problems, but with the addition of 
extinction procedures the child was able to 
fall asleep on his own and remain asleep in 
his bed throughout the night within 6 days. 
Results maintained at 3- and 12-month 
follow-ups. Weiskop et al. (2005) extended 
these findings by evaluating the effects of 
bedtime routines, positive reinforcement 
and extinction to reduce sleep problems in 
six children with autism and seven children 
with Fragile-X syndrome, all of whom 
ranged in age from 1 + 11 to 7 + 11 years, 
using a multiple-baseline-across-partici-
pants design. Functional assessment iden-
tified positive reinforcement or social 
attention as the variable maintaining prob-
lem behaviors, which included pre-sleep 
disturbances, waking during the night, 
falling asleep alone, and requiring a par-
ent to sleep with the child. Consistent 
with results in their previous investigation, 
Weiskop et al. (2005) found that improve-
ments in behavior were significant within 
2–3 days post-intervention, but only with 
the introduction of non-graduated extinc-
tion procedures. The effect of extinction 
on early morning waking and rocking was 
also evaluated, but findings indicated that 

these behaviors were unresponsive to the 
 treatment procedures (suggesting that dif-
ferent maintaining variables were respon-
sible for these two behaviors). Results 
maintained at 3- and 12-month follow-ups 
for 75% of participants with autism and 
80% of children with Fragile-X syndrome.

In a related study with three children 
with intellectual disability, Thackeray and 
Richdale (2002) evaluated the effect of 
reinforcement, parent education in sleep 
hygiene, positive bedtime routines, and 
non-graduated extinction on falling asleep 
without a parent present, co-sleeping, and 
night waking. Extinction procedures were 
clearly most effective, reducing episodes of 
disruptive behavior to zero levels quickly 
for two of the three children, with the third 
child averaging slightly less than one epi-
sode per night after 4 weeks of treatment. 
The treatment rates maintained at 3-month 
follow-up for the two children who were 
most successful initially, while the third 
child experienced a slight increase then a 
subsequent decrease at follow-up. Didden 
et al. (1998) also investigated the effect 
of extinction on reducing various sleep 
problems including crying and disruptive 
behavior during bedtimes in six children 
with a range of severe physical or intel-
lectual disabilities. Functional assessment 
identified positive reinforcement in the 
form of parental attention as the maintain-
ing variable in four children, with anxiety 
following a traumatic event hypothesized 
for the fifth child, and an organic cause 
(a possible seizure disorder) responsible 
for the sixth child. Treatment procedures 
included non-graduated extinction for the 
four whose behavior was maintained by 
attention or positive reinforcement, while 
a stimulus fading procedure with differ-
ential reinforcement was introduced for 
the fifth child. The sixth child was subse-
quently diagnosed with, and treated for, a 
seizure disorder during baseline. Following 
stabilization of the seizure disorder non-
graduated extinction was used. All children 
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exposed to the extinction procedure showed 
significant reductions of nighttime disrup-
tive behavior, with two children achieving 
zero rates between 20 and 30 days, three 
showing a much reduced but more variable 
response rate (in all cases with decreases of 
at least 50%). The child diagnosed with a 
seizure disorder experienced a decrease in 
disruptive behavior following psychophar-
macologic intervention, but no additional 
effect with the use of extinction. Finally, 
when the stimulus fading with differen-
tial reinforcement procedure was imple-
mented with the sixth child, he successfully 
completed all steps in the procedure by 
the 24th night and was able to sleep alone  
in his bed throughout the night without 
disruptive behavior. With the exception of 
the child with a seizure disorder, all par-
ticipants maintained appropriate behavior 
at 3-month follow-up.

Graduated extinction has also been 
used to treat sleep problems. This variant 
involves putting a child to bed and follow-
ing a gradual extinction routine system-
atically. For example, contingent upon the 
disruptive behavior a parent might ignore 
the behavior for a pre-set interval (e.g., 
5 min) initially. If the problem behavior 
continues at that interval juncture the par-
ent would enter the room and neutrally re-
settle the child, providing as little attention 
as possible. Intervals are then systematically 
increased over time, for example from 5, to 
10, to 15 min before re-entering the room. 
Adams and Rickert (1989) evaluated the 
effects of using positive routines and gradu-
ated extinction on 36 young typically devel-
oping children who exhibited tantrums at 
bedtime. Children were assigned to one of 
three groups: positive routines, graduated 
extinction, and a control group. Positive 
routines and extinction were significantly 
more effective than a no treatment control 
condition, with the more rapid decrease in 
tantrums evident after implementation in 
those children assigned to the positive rou-
tine group. By follow-up, these differences 

between positive routines and extinction 
groups had evaporated. Those in the con-
trol group showed little change. Reid et al. 
(1999) also investigated the effect of non-
graduated extinction, graduated extinction, 
and no treatment (a wait-list control group) 
on decreasing bedtime behavior problems 
(i.e., extensive time to settle into sleep or 
night waking requiring co-sleeping by a 
parent, for at least four nights per week) 
with 49 typically developing children. 
Their results are consistent with those of 
Adams and Rickert (1989), confirming 
that both types of extinction procedure 
were effective in quickly reducing bedtime 
behavior problems, with results maintain-
ing at a 2-month follow-up.

In the only study evaluating the use of 
graduated extinction to reduce night wak-
ing and bedtime disturbances with children 
with autism and other neurodevelopmental 
disorders, Durand et al. (1996) used a mul-
tiple-baseline design to assess the effects 
of treatment procedures. Both graduated 
extinction and development of consis-
tent bedtime routines were included. For 
the two children with intellectual disabil-
ity secondary to identified chromosomal 
abnormalities the treatment procedure 
successfully reduced night waking by at 
least half of baseline rates, maintaining 
at follow-up. Bedtime behavioral distur-
bances were targeted in the two children 
with autism, including property destruc-
tion, tantrumming, screaming, and self-
injury. Graduated extinction for the first 
child involved increasing increments 3 min 
initially, then 2 min each night on subse-
quent evenings. For the second child, a 
wait time of 5 min was initially selected, 
followed by 5-min increases on subsequent 
nights. Following implementation of the 
treatment procedure, behavior occurrences 
decreased in one child from a baseline of 
100% to a mean of 22.3% of nights per 
week and in the other child from a mean of 
65.1% per week to 22.3% per week. While 
preliminary and in need of replication, 
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these results are a promising extension of 
the well-established efficacy of graduated 
extinction in typically developing children.

Extinction involves the removal of the 
reinforcing stimulus contingent upon the 
problem behavior and, as such, can gener-
ate characteristic immediate increases in 
problem behavior after initial implementa-
tion of the procedure. This temporary 
increase in the behavior (typically referred 
to as an extinction burst) can be difficult 
for parents to confront, sometimes com-
promising treatment integrity. Alternatives 
to the use of extinction procedures designed 
to alter sleep onset patterns have been 
investigated, including sleep restriction 
procedures and bedtime scheduling. 
Durand and Christodulu (2004) evaluated 
the effectiveness of sleep restriction proce-
dures on reducing night waking and bed-
time problem behavior with two 4-year-old 
children, one with autism and one with 
developmental delays. While sleep restric-
tion strategies have been reported previ-
ously for use with older patients (Lichstein 
and Morin 2000) and with typical children 
(Spielman et al. 1987), use of these proce-
dures to treat children with autism and 
related developmental disabilities has been 
underrepresented. The two children in this 
study displayed a range of bedtime disrup-
tions including tantrums, delayed onset of 
sleep unless accompanied by a parent, and 
night waking culminating in co-sleeping. 
Assessment included completion of several 
sleep problem questionnaires, as well as a 
sleep diary identifying sleep schedule, night 
waking, behavior problems experienced, 
frequency and duration of naps, etc.

Durand and Christodulu (2004) provide 
a detailed description of this procedure. 
Sleep restriction procedures involved lim-
iting the child’s time in bed to 90% of the 
total time the child slept each night, derived 
from the data in the sleep diary. The sleep 
schedule was then reduced by altering 
either the child’s bedtime or time  awakened 
in the morning. If bedtime  alterations were 

made and the child remained awake when 
taken to bed, she was removed and allowed 
to engage in a relaxing activity until she 
appeared tired. Elimination or significant 
reductions in bedtime problem behavior 
over the course of 1 week led to an increase 
in bedtime by 15 min. For example, for the 
child with autism in this study baseline hours 
slept per night averaged 8.75 h. Her sleep 
restriction schedule duration was set at 7 h 
per night, with bedtime moved to midnight 
with awakening at 7 a.m. Bedtime was then 
systematically faded back to a more typi-
cal hour as she progressed. Results indi-
cate that while bedtime disturbances were 
not evident in the child with autism dur-
ing baseline (due to the use of melatonin 
throughout baseline), when melatonin was 
discontinued following introduction of the 
sleep restriction schedule, behavior prob-
lems remained at low levels. For this child, 
night waking also decreased significantly 
from a mean of 7.17 per week to 1.4 per 
week. For the second child, bedtime prob-
lems occurred nightly, but after interven-
tion reduced to an average of .25 per week. 
Duration of these problems decreased 
from 1.05 h per week to .01 h per week. 
Finally, night waking decreased from an 
average of 2.55 per week to 1.38 per week, 
with duration dropping to .07 h per week 
from a baseline of .14 h per week. Parent 
satisfaction measures were consistent with 
these treatment successes.

In a related study Christodulu and Durand 
(2004) again investigated sleep restriction 
but also incorporated positive routines into 
the intervention package. Consistent with 
earlier reports, positive routines included a 
series of relaxing activities followed consis-
tently that presumably would help the child 
transition more successfully into sleep (e.g., 
reading a story, taking a bath). Four children 
participated, two of whom were diagnosed 
with an autism spectrum disorder. Several 
dependent measures were investigated 
across a multiple-baseline design, including 
number of bedtime disturbances, number of 
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nighttime awakenings, total sleep time, and 
parent satisfaction. Results indicate that all 
children experienced fewer bedtime distur-
bances from baseline to intervention, with 
three of the four demonstrating a significant 
reduction in nighttime awakenings. Sleep 
restriction and positive routines was more 
effective in 75% of the children, including 
both diagnosed with an autism spectrum 
disorder. Three of the four children also 
experienced a decrease in total sleep time 
(including both of those with autism), while 
the fourth child showed no change from 
baseline. All results maintained at 40- and 
42-week follow-up. All parents reported 
greater satisfaction with their child’s sleep 
habits following intervention.

Bedtime scheduling has also been used 
to eliminate sleep difficulties in children 
with developmental disabilities. Bedtime 
scheduling involves creating an established 
time and routine for bedtime, schedul-
ing naps as appropriate daily, and having 
a set wake-up time in the morning. The 
key element in this intervention strategy is 
consistency and the provision of a series of 
stimulus cues that predict upcoming steps 
in the schedule. In an early study with 
typical infants and young children, Rickert 
and Johnson (1988) compared extinction 
and bedtime scheduling in the treatment 
of night waking and crying in 33 young 
typically developing children (mean age 
20 months), randomly assigned to one of 
three groups: scheduled awakenings, sys-
tematic ignoring, or control. Scheduled 
awakenings involved waking the child at 
times during the evening preceding when 
the child normally would have awakened 
the parents. During this awakening inter-
val, the parent would engage in whatever 
activity would have occurred if the child 
had awakened them (e.g., soothe or feed the 
child). The child would then be returned 
to bed. Their results indicate that while 
 systematic ignoring was more effective than 
scheduled awakenings during the first week 
of treatment, both procedures were equally 

effective subsequently, and both were more 
effective in reducing night waking and tan-
trums than no treatment controls. Results 
maintained at follow-up at 3 and 6 weeks 
post-treatment. The response effort differs 
in some ways for these two procedures: in 
one case the parent must commit to allow-
ing the child to “cry it out”, while in the 
other case the parent must commit to wak-
ing the child from a sleep state. As impor-
tantly, the social invalidity of the extinction 
procedure for some parents may preclude 
their being able to implement the strategy 
successfully. Rickert and Johnson’s findings 
suggest that viable alternatives exist with 
typically developing toddlers.

In an extension of these findings, Durand 
(2002) treated three children with autism 
who experienced chronic night terrors with 
a scheduled awakening procedure. Parents 
were initially instructed to keep detailed 
sleep records, identifying the time and dura-
tion of their child’s night terrors. Scheduled 
awakenings consisted of waking the child 
30 min prior to the time that night terrors 
typically occurred, in an effort to inter-
rupt Stage 3 and 4 non-REM sleep (when 
sleep terrors are most likely to occur), and 
then allow the child to fall back to sleep. 
This was to be done nightly until seven 
nights with no sleep terrors was achieved, 
at which time parents were instructed to 
skip one scheduled awakening each week, 
adding one skipped night per week as long 
as night terrors remained at zero. If an epi-
sode occurred, the parents were instructed 
to return to the nightly schedule and begin 
the schedule anew. Results indicate that all 
children reduced their weekly number of 
night terrors significantly from baseline (a 
mean of 7 for child one, 3 for child two, 
and 2.5 per week for child three) to less 
than .1 per week after implementation of 
the procedure. The mean number of weeks 
needed to achieve treatment criterion and 
discontinue the scheduled awakenings was 
5.7. All children maintained at zero night 
terrors at 12-month follow-up.
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Piazza and Fisher (1991) investigated the 
effect of faded bedtimes on the disruptive 
behavior of two children, one with ADHD 
and one with tuberous sclerosis. Bedtime 
fading involves setting a bedtime when the 
child is likely to fall asleep and then gradu-
ally moving this earlier to a more accept-
able and developmentally normal bedtime 
as the child demonstrates rapid sleep onset. 
Both children showed significant improve-
ment in targeted responses following treat-
ment, both in the increase of percentage of 
appropriate sleep time or onset and also a 
reduction in inappropriate sleep. While 
not specifically discussed by the authors, it 
is possible that the fading procedure served 
as a motivating operation for sleep onset, 
enhancing its efficacy and stability. Piazza 
et al. (1997) extended this work to 14 chil-
dren with developmental disabilities, five of 
whom had an autism spectrum diagnosis, all 
exhibiting delayed sleep onset, night wak-
ing, or early waking. Bedtime scheduling 
was compared with a faded bedtime with 
response cost procedure. The response 
cost procedure added in this study involved 
removing the child from bed if sleep onset 
had not occurred within 15 min of the pre-
scribed time and keeping the child awake for 
1 h before returning to bed. Bedtime sched-
uling involved having the child go to bed 
and awaken at the same time each morn-
ing. Results indicate that bedtime fading, 
both with and without response cost, was 
successful in reducing all sleep problems 
and superior to bedtime scheduling. Two 
of three children with an autism spectrum 
disorder enrolled in the bedtime fading with 
response cost procedure successfully elimi-
nated sleep concerns. Of the two children 
with autism spectrum disorders in the bed-
time scheduling group, one showed minor 
improvements in sleep onset and a somewhat 
less successful response to reducing night 
 waking. The other child showed no differ-
ence from baseline in either early waking 
or night waking. These results lend support 
for the use of bedtime fading with or with-
out response cost over the use of bedtime 

scheduling alone to treat sleep problems in 
children with autism spectrum disorders.

The incorporation of bedtime routines 
into treatment protocols is typical in stud-
ies of sleep problems in autism. For exam-
ple, Durand et al. (1996), Christodulu and 
Durand (2004), and Adams and Rickert 
(1989) all incorporated a specific sched-
ule of predictable activities to be accom-
plished as part of the bedtime ritual into 
their intervention protocols. While only 
one study specifically evaluated the effec-
tiveness of predictable routines (Christod-
ulu and Durand 2004) in the treatment of 
bedtime problems in children with autism, 
these authors found that routines alone 
were not as successful as routines com-
bined with another procedure, in their 
case, sleep restriction. Milan et al. (1981) 
compared enforced bedtimes (essentially 
escape extinction), following a “natural 
sleep baseline” (allowing the child to fall 
asleep on his or her own and subsequently 
placing the child in bed asleep), with the 
use of positive routines (essentially a set 
of predictable pre-retirement bedtime 
steps that are chained together and then 
systematically faded) to treat the behavior 
problems of three children with significant 
bedtime disruptions and developmental 
disabilities (but not autism). Results sup-
ported the efficacy of positive routines over 
escape extinction (i.e., enforced bedtimes) 
in reducing behavioral episodes associated 
with a required bedtime that is not pre-
ceded by a routine schedule.

One study reporting the effect of what 
is essentially a stimulus fading procedure is 
reported in the literature. Howlin (1984) 
discusses the effect of gradually moving 
the parent of a 6-year-old with autism away 
from the child, who had become accus-
tomed to his mother remaining with him 
to support sleep onset. The mother was 
proximally faded over time, from the child’s 
bed, to an air mattress, to outside the child’s 
door, and finally to the mother’s room. 
While the child successfully learned to ini-
tiate sleep onset independently, periodic 
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behavior  problems associated with bedtime 
remained at follow-up. While the use of 
stimulus fading procedures has intuitive 
appeal and is likely incorporated into com-
ponents of behavioral treatment protocols 
on a regular basis, it remains to be demon-
strated whether this strategy is efficacious 
alone, or only in combination with other 
strategies.

While the literature on the behavioral 
treatment of sleep problems in those with 
autism spectrum disorders has been rela-
tively sparse, there are several important 
implications for treatment derived from 
those that do exist. Moreover, given the 

structural nature of treatment of sleep 
and bedtime behavior problems in those 
with neurodevelopmental disorders, it 
appears imprudent to ignore the research 
addressing these problems in children 
with other significant developmental dis-
abilities simply because the study sample 
does not include individuals with autism. 
As such, in proposing the following guide-
lines, we emphasize evidence-based pro-
cedures derived from the literature on 
autism, while also incorporating support 
from the treatment literature for children 
with other severe developmental disabili-
ties Table 4.5.

tAbLe 4.5 Practice parameters for the treatment of sleep problems for children with ASD

1. The use of non-graduated extinction procedures enjoys considerable empirical support in treat-
ment literature, and should be considered an established evidence-based procedure.

2. Non-graduated extinction procedures appear to be most efficient and effective when combined 
with differential reinforcement strategies. This conclusion is consistent with the use of attention 
extinction and escape extinction for other behavior problems encountered by individuals with ASD.

3. Graduated extinction appears to be effective in many cases, but does not enjoy the level of rep-
lication as the more traditional procedure. The use of graduated extinction can be considered as 
probably efficacious, for sleep problems maintained by positive reinforcement in the form of social 
attention. It remains to be demonstrated whether empirical support exists for sleep problems 
maintained by positive reinforcement in the form of tangibles.

4. The use of bedtime routines (including positive routines) and bedtime scheduling have demon-
strated efficacy, but in a smaller number of studies and with a smaller number of individual cases. 
Nonetheless, these procedures are often part of the intervention package crafted to respond to 
the individual needs of the child with autism and related disorders. As such, while they should be 
deemed probably efficacious there is a sufficient basis to consider including them in an individually-
tailored treatment plan if the assessment data so dictate.

5. Sleep restriction procedures show promise, especially when combined with other procedures such 
as positive routines. At this time, however, there does not exist a sufficient empirical basis for wide-
spread use of this strategy as an evidence-based procedure, and sleep restriction should more appro-
priately be considered possibly efficacious in reducing night waking and bedtime behavior problems.

6. Parent education in sleep hygiene and in the implementation of treatment procedures is an 
almost ubiquitous component of intervention, but the extent to which it has been formally evalu-
ated is surprising small. With an understanding that data do not exist to conclusively include this 
procedure as an evidence-based procedure, successful implementation by parents of treatment 
procedures is well documented in other domains of need within autism and in other areas of 
child development. As such, it is at once appropriate to highlight the need for more substantial 
research in this area, but also to suggest that parent education and training should be incorpo-
rated into treatment protocols, minimally for purposes of supporting generalization and mainte-
nance of gains achieved in more highly-controlled intervention settings.

7.  The use of stimulus fading deserves greater research efforts, but our current understanding of the 
conditions of its use, and its comparative value in the treatment armamentarium remains to be 
determined with respect to the treatment of sleep problems for children with ASD.
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otHer evidence-bAsed 
PrActices For treAting 

ProbLeM beHAvior in  
individuALs WitH AutisM 

sPectruM disorders

While the task of providing a comprehen-
sive review of all evidence-based procedures 
for assessing and treating problem behavior 
in autism is clearly well beyond the scope 
of this chapter, we would highlight sev-
eral particular strategies that enjoy a very 
well-established empirical foundation in 
general, but also specifically with respect 
to those with autism spectrum disorders. 
Each should be defined as an evidence-
based practice, subject to appropriate use 
determined by a comprehensive assess-
ment, including functional assessment or 
analysis. Positive reinforcement and related 
differential reinforcement variant (Cooper 
et al. 2007), negative reinforcement (Iwata 
1987), extinction, including escape extinc-
tion, attention extinction, and sensory 
extinction (Lerman and Iwata 1996), gen-
eralization and maintenance procedures 
(Horner et al. 1988), treatment of feeding 
problems (Ledford and Gast 2006; Kodak 
and Piazza 2008), treatment of enure-
sis (Houts 2003), treatment of self-injury 
(Rojahn et al. 2009; Matson and LoVullo 
2008), and the treatment of pica (McAdam 
et al. 2004) have all been addressed com-
prehensively in the literature, with clearly 
articulated practice parameters. The inter-
ested reader is encouraged to consult these 
resources as necessary and appropriate.

concLusion

In this chapter, we have reviewed a subset 
of assessment and treatment strategies 
which, used individually or in combination, 

constitute effective and evidence-based 
practices for treating problem behavior in 
those with autism spectrum disorders. 
While we necessarily cannot be compre-
hensive in reviewing all effective practices, 
we have attempted to review several note-
worthy procedures in depth, offering sug-
gestions for practice parameters as the 
evidence dictates. As we noted at the 
beginning of this chapter, data-driven 
decision-making is the foundation of effec-
tive intervention. With careful attention 
to treatment integrity, client assets, needs, 
and characteristics, and the social and 
environmental context upon which we 
layer intervention, we increase exponen-
tially the likelihood of successful out-
comes. In the final analysis, however, two 
points matter most. The practice of reduc-
ing or eliminating problem behavior must 
be reconceptualized as the practice of 
teaching replacement behaviors that are at 
once adaptive, prosocial, functionally 
equivalent, and socially valid. The second 
point allows us to come full circle and 
remember our roots: To paraphrase Skin-
ner, the learner is always right. If an indi-
vidual with an autism spectrum disorder is 
not learning a skill or behavior that we 
seek to develop, then we are not learning 
from them and we are not modifying  
our instructional tactics to their needs 
effectively. That due diligence is both the 
clinician’s mandate and the clinician’s 
responsibility.
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AbbreviAtions

ADHD  Attention deficit hyperactivity 
disorder

ASDs Autism spectrum disorders
CBT Cognitive behavioral therapy
CGI Clinical global improvement
DSM-IV  Diagnostic and Statistical 

Manual of Mental Disorders 
4th edition

NIMH  National Institutes of Mental 
Health

OCD  Obsessive–compulsive  
disorder

ODD Oppositional defiant disorder
PCIT  Parent–child interaction 

therapy
RCT Randomized control trial
RUPP  Research Units on Pediatric 

Psychopharmacology
SSED  Single subject experimental 

design

introduction

This chapter considers treatments that aim 
to enhance the ability of children with 
autism spectrum disorders (ASD) to com-
municate and use language. Since disorders 
of communication constitute one of the 
core symptom areas in ASD and represent 
an aspect of function in which all children 
on this spectrum experience significant 
disability, virtually every child on the 
autism spectrum will require some form of 
communicative intervention. Moreover, 
communication is vital for learning and 
establishing connections with others, so 
that deficits in communication skill not 
only characterize the syndrome, but set 
limits on opportunities for play, socializa-
tion, academic achievement, and integra-
tion. Thus, interventions aimed at 
improving communication in ASD are cru-
cial to success both in school programs and 
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functional, real-world adaptation. In  
considering interventions to improve 
communication and the evidence that sup-
ports them, we focus on three broad devel-
opmental periods:

1. The prelinguistic communication phase, 
which refers to that period in typi-
cal development from eight to 12–18 
months, when children begin communi-
cating intentionally, at first using means 
other than words

2. The early language phase, which spans 
the period between 12–18 and 24–36 
months in typical development, dur-
ing which children begin saying single 
words and combining them into simple 
multiword utterances

3. The basic-to-advanced language phase, 
which refers to the preschool and 
school-aged periods in typical devel-
opment when children progress from 
early multi-word combinations through 
the acquisition of full sentences and the 
ability to use language to accomplish 
a variety of social goals and express a 
range of abstract ideas

In each section, we briefly outline the  typical 
milestones of communicative development, 
discuss the ways in which children with autism 
differ from the typical picture, and review a 
selected set of interventions for which empir-
ical evidence of efficacy is available.

Prelinguistic  
communicAtion

Prelinguistic Development  
in Typical Children

A typical infant shows interactive behaviors 
from the first days of life, including respond-
ing to the mother’s voice; synchronizing 
patterns of gaze, movements, and facial 
expressions of affect; and participating in 

vocal turn-taking (Fernald 1983). Although 
infants engage in numerous social interac-
tions during this time, the first 8 months of 
life are typically referred to as the preinten-
tional phase of communication, because the 
child has not yet developed the ability to 
retain goals in mind and pursue them 
through action. Although adults often treat 
the behavior of preintentional children as 
if it were communicative, serving as one of 
the avenues by which children learn to 
communicate, it is not until the end of their 
first year that intentional communication 
of the typical child begins to appear. These 
early communication intentions are, at 
first, expressed with simple gestures, such 
as reaching to indicate a request or pushing 
away to indicate rejection. Later, children 
acquire more conventional gestures such as 
pointing to request, or shaking the head to 
mean “no.” These expressions are highly 
coordinated with the infant’s gaze, either 
toward the adult or between the adult and 
an object of interest. Gradually, these 
expressions become accompanied, and 
eventually replaced, by vocalization and 
speech (Acredolo and Goodwyn 1988; 
Bloom 1993). They continue to be tightly 
coupled with gaze. Early intentional behav-
iors have been found to express three basic 
communicative functions: the regulation of 
others’ behavior by requesting or rejecting 
objects and actions, calling attention to 
objects or events and commenting on their 
appearance to establish joint attention, and 
calling attention to self for the purpose of 
social interaction (Bates 1976; Carpenter 
et al. 1998). Research suggests that joint 
attention is particularly important to the 
development of communication (Charman 
2003; Mundy et al. 1990; Wetherby and 
Prizant 1992; Wetherby et al. 1998, 2000). 
It requires an ability to coordinate visual 
attention to an external object or activity 
with another person to demonstrate mutual 
interest and social engagement (Carpenter 
and Tomasello 2000; Mundy and Stella 
2000) and has been shown to predict 
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language development (Charman et al. 
2003; Dawson et al. 2004; Mundy et al. 
1990; Sigman and Ruskin 1999).

Prelinguistic Communication  
in ASD

Although one of the nearly universal fea-
tures of children with ASD (with the excep-
tion of those with Asperger syndrome) 
is a significant delay in the acquisition of 
first words and word combinations, recent 
research has shown that delays in the devel-
opment of preverbal communication occur 
even earlier, in the first and second years of 
life. At the prelinguistic level of communi-
cation, children diagnosed with ASD show:

A depressed rate of preverbal communi-●●

cative acts (Wetherby et al. 1998)
Delayed development of pointing ●●

and other conventional gestures, both 
in terms of use and responsiveness 
(Dawson et al. 1998) 
Unconventional means of communicat-●●

ing, such as pulling a person by the hand 
instead of pointing or looking (Stone 
et al. 1997)
Reduced responsiveness to speech and ●●

to hearing their name called (Osterling 
and Dawson 1994; Paul et al. 2007a)
A restricted range of communicative ●●

behaviors, limited primarily to regula-
tory functions (getting people to do or 
not do things), with very limited use of 
communication for social interaction or 
to comment or establish joint attention 
(Mundy and Stella 2000)
Lack of coordination among gaze, ges-●●

tures, and vocalizations (Stone et al. 
1997)
Atypical preverbal vocalizations (Shei-●●

nkopf et al. 2000)
Deficits in pretend and imaginative play ●●

(Rogers et al. 2005)
A limited ability to imitate others’ actions ●●

and vocalizations (Volkmar et al. 1997)

The consequence of this collection of 
preverbal behavior patterns is that children 
with ASD fail not only to begin talking at 
the normal time, but do not compensate 
for their lack of speech by attempting to 
communicate in other ways, as children 
with other language delays generally do 
(Stone et al. 1997; Thal 1991). Moreover, 
children with ASD not only fail to express 
communicative acts, they have difficulty 
in responding to speech and gestures and 
in following others’ attempts to estab-
lish joint attention (Yoder and McDuffie 
2006). This is likely to be a result of their 
failure to have acquired, during the pre-
verbal period of development, the basic 
concept of reciprocal, intentional interper-
sonal communication as a means to attain 
objects, activities, and pleasurable inter-
action with others. Thus, as we shall see, 
interventions to improve communication 
in children with ASD who function at pre-
linguistic levels vary according to whether 
they aim primarily to elicit speech or to lay 
a foundation for language in the acquisi-
tion of earlier-emerging behaviors using 
gestures, gaze, and vocalizations to increase 
the frequency and range of expression of 
early communicative functions.

Interventions at the 
Prelinguistic Level

Although the prelinguistic period ends by 
the first birthday in typical development, 
for children with ASD, it can last much 
longer. Some children with ASD persist in 
preverbal communication well into the pre-
school years; for others, spoken language 
may fail to emerge at all (Tager-Flusberg 
et al. 2005). This scenario suggests that 
prelinguistic children with ASD require 
communication interventions that address 
several different targets. First, for young 
children who do not speak, it is important 
to provide treatment that attempts to elicit 
vocal production, vocal imitation, and 
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eventually speech, since this is the most 
universal means of communication and 
enables the greatest degree of integration 
into mainstream environments and activi-
ties. In addition, however, interventions 
that focus on developing other skills known 
to be related to language development can 
help to establish a broader foundation 
for the acquisition of conventional com-
munication skills. Research suggests that 
behaviors most likely to serve this func-
tion are imitation (McDuffie et al. 2005; 
Rogers et al. 2003; Sigman and Ruskin 
1999; Smith et al. 2007), play (Yoder 2006; 
Paul et al. 2008; Smith et al. 2007), and 
joint attention (Charman 2003; Dawson 
et al. 2004; Mundy et al. 1990; Paul et al. 
2008; Smith et al. 2007). Finally, because 
some preverbal children establish unusual, 
hard-to-interpret ways to communicate 
their wants and needs or use maladaptive 
behaviors to communicate intent (Paul and 
Sutherland 2005; Prelock 2006), it is also 
important to provide alternate means for 
preverbal children to express themselves 
in more acceptable ways, either until they 
acquire spoken language or as an alterna-
tive modality if spoken language does not 
emerge. Thus, a preverbal child with ASD 
may benefit from one, or two, or all three 
of these kinds of intervention. A communi-
cation intervention program for a child at 
this level does not necessarily mean choos-
ing one method to the exclusion of others. 
A carefully implemented combination of 
approaches, with each method provided 
by a therapist who is well-trained in that 
intervention approach (National Research 
Council 2001; Reichow et al. 2009) may be 
considered. In reviewing evidence-based 
intervention approaches for children at 
this level, then, we attempted to identify 
interventions that would target each of the 
three areas of prelinguistic communication 
development.

Five intervention approaches are dis-
cussed in this context. The first, discrete 
trial intervention, is aimed specifically at 

increasing vocal imitation and eliciting 
speech. Three others – joint attention 
training (kasari et al. 2006, 2008), More 
Than Words (Sussman 1999) and milieu 
communication training (kaiser and Hester 
1994; Warren and Yoder 1998; Yoder and 
Warren 2002) – are designed to support 
joint attention, play and imitation as foun-
dations for the emergence of language. 
The fifth intervention, Picture Exchange 
Communication System (Bondy and Frost 
1998), provides an alternate means of com-
munication.

Discrete trial intervention. One of the 
first attempts at systematic education for 
children with ASD was an early inten-
sive behavioral intervention, referred to 
as the Young Autism Program, developed 
by (Lovaas 1987). This program relied 
primarily on a discrete trial intervention 
(DTI) method. DTI entails dividing the 
target skill into a hierarchy of components 
and training each component individually, 
using highly structured, drill-like proce-
dures and rewarding correct responses with 
positive reinforcement. Intensive training 
utilizes one-to-one sessions employing 
shaping, prompting, prompt fading, and 
reinforcement strategies. Trials continue 
until the child produces the target response 
with minimal prompting; at which point 
the next step in the hierarchy of behaviors 
is presented and trained.

A relatively large literature (reviewed by 
Reichow and Wolery (2009)) based primar-
ily on single subject experimental designs 
(SSED) and small sample studies has dem-
onstrated the efficacy of these approaches 
in eliciting vocal imitation (Ross and Greer 
2003) and speech (Jones et al. 2006; Tsiouri 
and Greer 2003; Yoder and Layton 1988) 
from nonverbal children. In their meta-
analysis of studies using programs based 
on the Lovaas method, Reichow and Wol-
ery (2009) conclude that, for the six studies 
reporting sufficient data to be evaluated, 
early intensive behavioral intervention has 
been effective in improving both  expressive 
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and receptive language for children with 
ASD, with effect sizes calculated for each 
of the six studies ranging from small to 
very large. Table 5.1 provides a summary of 
studies implementing discrete trial inter-
vention to facilitate speech and language in 
children with ASD.

Because discrete trial approaches rely 
heavily on teacher direction, prompted 
responses, and contrived forms of rein-
forcement, they have an inherent weak-
ness: they often lead to a passive style of 
communication, in which children respond 
to prompts to communicate but do not 
initiate communication or transfer the 
behaviors acquired to situations outside 
the teaching context (Paul and Sutherland 
2005; Stokes 1977). These difficulties in 
generalizing and maintaining behaviors 
taught through DTI approaches, along 
with changes in theoretical views of lan-
guage learning that emphasize the central 
role of social exchanges in the acquisition 
of language, have led away from reliance 
on DTI as a primary means of teaching 
early communication skills to children 
with ASD. Nonetheless, DTI approaches 
have demonstrated effectiveness ( Eikeseth 
et al., 2007) and, in combination with some 
of the other, more naturalistic methods 
 discussed below, they merit consideration  
as a component of a comprehensive pro-
gram for preverbal children.

Joint attention training. As discussed 
above, children on the autism spectrum 
generally communicate primarily to regu-
late others’ behavior, rather than to achieve 
social interaction or joint attention (Mundy 
and Burnette 2005; Wetherby 1986). They 
are less likely to point or show objects, to 
make gaze shifts back and forth between a 
person and an interesting object or event, 
and have difficulty following a “line of 
regard” (i.e., understanding the direc-
tion of another person’s gaze). Deficits in 
the capacity for establishing joint atten-
tion highlight the lack of communication 
for social purposes described for children 

with ASD (Wetherby et al. 2000).  Further, 
failure to develop joint attention has been 
linked to limitations in play, language 
acquisition, and in the development of peer 
relationships. Considering the critical role 
of joint attention in making early social and 
symbolic connections, it is often described 
as a priority treatment goal (Prelock 2006) 
or a pivotal skill (koegel and koegel 2006) 
for children with ASD.

Several treatment studies examining the 
effectiveness of joint attention training have 
been carried out since 2002. Some of these 
studies have relied on parents as interven-
tion agents for their children with ASD, fol-
lowing the logic that parents spend the most 
time with the child and thus will have the 
greatest number of opportunities to provide 
instruction. Other studies have targeted 
direct work by clinicians and special educa-
tors with children with ASD. Notably, the 
research in joint attention training has uti-
lized strong experimental designs, including 
both randomized control trials and multiple 
baseline SSED. As presented in Table 5.2, 
the effects of joint attention training have 
been powerful for increasing verbalization 
(Drew et al. 2002), facilitating reciprocal 
social interaction (Aldred et al. 2004), and 
increasing response to and initiation of joint 
attention that generalized to other contexts 
(Jones et al. 2006; kasari et al. 2006, 2008; 
Schertz and Odom 2007; Whalen and 
Shreibman 2003) in young children with 
ASD, from 2 to 5 years of age.

More Than Words. Several studies have 
examined parents’ abilities to support the 
communication and social responsiveness of 
their children with ASD. Aldred et al. (2004) 
found that parents respond sensitively to 
their children with ASD and interpret their 
actions as meaningful. Delaney and kaiser 
(2001) describe parents as able to support 
the communication and responsiveness of 
their children. Mahoney and Perales (2003) 
report that parents use responsive interac-
tions to enhance the social–emotional func-
tioning of their  children. Further, parents 



98 P.A. PRELOCk ET AL.,

t
A

bl
e
 5

.1
 

St
ud

ie
s d

es
ig

ne
d 

to
 im

pr
ov

e 
sp

ee
ch

 a
nd

 la
ng

ua
ge

 in
 in

di
vi

du
al

s w
ith

 A
SD

 u
sin

g 
di

sc
re

te
 tr

ia
l i

nt
er

ve
nt

io
n

R
es

ea
rc

h 
de

si
gn

 
(S

SE
D

 o
r 

gr
ou

p)
St

ud
y

P
ar

ti
ci

pa
nt

s
O

ut
co

m
e

M
ul

tip
le

 g
ro

up
 

co
m

pa
ri

so
n

L
ov

aa
s 

(1
98

7)
59

 c
hi

ld
re

n 
w

ith
 

au
tis

m
 u

nd
er

 th
e 

 
ag

e 
of

 4
6 

m
on

th
s:

• 
 E

xp
er

im
en

ta
l g

ro
up

: 4
0 

h 
of

 1
-o

n-
1;

 C
on

tr
ol

 g
ro

up
 1

: r
ec

ei
ve

d 
le

ss
 th

an
 1

0 
h 

pe
r 

w
ee

k 
of

 1
- 

on
-1

; C
on

tr
ol

 g
ro

up
 2

: n
o 

in
te

rv
en

tio
n

• 
 E

xp
er

im
en

ta
l g

ro
up

 w
as

 s
ig

ni
fic

an
tly

 h
ig

he
r 

on
 le

ve
l o

f a
ca

de
m

ic
 p

la
ce

m
en

t t
ha

n 
th

e 
co

nt
ro

l 
gr

ou
ps

 (t
he

re
 w

er
e 

no
 p

re
-t

re
at

m
en

t d
iff

er
en

ce
s 

be
tw

ee
n 

gr
ou

ps
 a

nd
 th

er
e 

w
er

e 
no

 d
iff

er
-

en
ce

s 
be

tw
ee

n 
th

e 
co

nt
ro

l g
ro

up
s 

at
 fo

llo
w

-u
p)

.
• 

 E
xp

er
im

en
ta

l g
ro

up
 d

em
on

st
ra

te
d 

si
gn

ifi
ca

nt
ly

 g
re

at
er

 g
ai

ns
 in

 I
Q

 s
co

re
s 

co
m

pa
re

d 
to

 th
e 

co
nt

ro
l g

ro
up

s.
• 

 M
en

ta
l a

ge
 a

nd
 I

Q
 s

co
re

s 
re

m
ai

ne
d 

th
e 

sa
m

e 
be

tw
ee

n 
in

ta
ke

 a
nd

 fo
llo

w
-u

p 
in

 th
e 

co
nt

ro
l 

gr
ou

ps
.

• 
 P

ro
ra

te
d 

m
en

ta
l a

ge
 w

as
 s

ig
ni

fic
an

tly
 r

el
at

ed
 to

 o
ut

co
m

e 
in

 b
ot

h 
th

e 
E

xp
er

im
en

ta
l G

ro
up

 
an

d 
C

on
tr

ol
 G

ro
up

 1
.

• 
 A

bn
or

m
al

 sp
ee

ch
 w

as
 si

gn
ifi

ca
nt

ly
 r

el
at

ed
 to

 o
ut

co
m

e 
in

 C
on

tr
ol

 G
ro

up
 1

.
G

ro
up

 p
re

te
st

–
po

st
te

st
 d

es
ig

n;
 

SS
E

D
 m

ul
tip

le
-

ba
se

lin
e 

de
si

gn
s

A
nd

er
-

so
n 

et
 a

l. 
(1

98
7)

14
 c

hi
ld

re
n 

w
ith

 
au

tis
m

 o
r 

au
tis

tic
-

lik
e 

sy
m

pt
om

s, 
18

 to
 

64
 m

on
th

s o
ld

 u
po

n 
en

tr
y 

in
to

 th
e 

st
ud

y

• 
 T

he
re

 w
er

e 
st

at
is

tic
al

ly
 s

ig
ni

fic
an

t g
ai

ns
 in

 r
ec

ep
tiv

e 
an

d 
ex

pr
es

si
ve

 la
ng

ua
ge

 p
er

fo
rm

an
ce

 
at

 b
ot

h 
on

e-
ye

ar
 a

nd
 2

-y
ea

r 
fo

llo
w

-u
ps

 (b
as

ed
 o

n 
pe

rf
or

m
an

ce
 o

n 
Sy

m
bo

lic
 P

la
y 

Te
st,

 P
ea

bo
dy

 
Pi

ct
ur

e 
Vo

ca
bu

la
ry

 T
es

t F
or

m
 L

, P
re

sch
oo

l L
an

gu
ag

e 
Sc

al
e,

 S
eq

ue
nc

ed
 In

ve
nt

or
y 

of
 C

om
m

un
ica

tiv
e 

D
ev

el
op

m
en

t)
.

• 
 A

ft
er

 1
 y

ea
r, 

12
 c

hi
ld

re
n 

de
m

on
st

ra
te

d 
ga

in
s 

in
 a

ll 
th

re
e 

do
m

ai
ns

 (s
oc

ia
l/

se
lf-

he
lp

, p
re

-
ac

ad
em

ic
, c

om
m

un
ic

at
io

n 
– 

ba
se

d 
on

 th
e 

U
ni

fo
rm

 P
er

fo
rm

an
ce

 A
sse

ssm
en

t  S
ys

te
m

); 
th

e 
m

os
t 

si
gn

ifi
ca

nt
 g

ai
ns

 o
cc

ur
re

d 
in

 th
e 

so
ci

al
/s

el
f-

he
lp

 d
om

ai
n 

w
ith

 s
om

e 
ch

ild
re

n 
fu

nc
tio

ni
ng

 a
t 

or
 n

ea
r 

ag
e 

le
ve

l; 
th

e 
sm

al
le

st
 g

ai
ns

 o
cc

ur
re

d 
in

 th
e 

co
m

m
un

ic
at

io
n 

do
m

ai
n,

 w
ith

 a
ll 

ch
ild

re
n 

co
nt

in
ui

ng
 to

 p
er

fo
rm

 w
el

l b
el

ow
 a

ge
 le

ve
l.

• 
 Tw

o 
ch

ild
re

n 
de

m
on

st
ra

te
d 

lit
tle

 o
r 

no
 c

ha
ng

e;
 b

ot
h 

ch
ild

re
n 

ha
d 

en
tr

y 
le

ve
l m

en
ta

l-
ag

e,
 

so
ci

al
-a

ge
, a

nd
 la

ng
ua

ge
-a

ge
 s

co
re

s 
be

lo
w

 1
2 

m
on

th
s.

• 
 O

ne
 o

f 1
1 

ch
ild

re
n 

in
 s

ch
oo

l s
et

tin
gs

 u
po

n 
en

tr
y 

to
 th

e 
pr

og
ra

m
 w

as
 in

 a
 s

oc
ia

lly
 in

te
gr

at
ed

 
sc

ho
ol

 p
la

ce
m

en
t; 

af
te

r 
1 

ye
ar

 in
 th

e 
st

ud
y,

 2
3%

 (o
ut

 o
f 1

3 
en

ro
lle

d 
in

 s
ch

oo
l s

et
tin

gs
) w

er
e 

in
te

gr
at

ed
 a

t l
ea

st
 2

 h
 a

 w
ee

k.
• 

 G
ai

ns
 o

n 
sp

ec
ifi

c 
be

ha
vi

or
s 

di
d 

no
t o

cc
ur

 u
nt

il 
th

e 
in

te
rv

en
tio

n 
w

as
 s

ys
te

m
at

ic
al

ly
  in

tr
od

uc
ed

.



99CHAPTER 5 EVIDENCE-BASED TREATMENTS IN COMMUNICATION FOR CHILDREN
R

es
ea

rc
h 

de
si

gn
 

(S
SE

D
 o

r 
gr

ou
p)

St
ud

y
P

ar
ti

ci
pa

nt
s

O
ut

co
m

e

G
ro

up
 c

om
pa

ri
-

so
n 

(f
ol

lo
w

-u
p 

to
 

L
ov

aa
s 

19
87

)

M
cE

ac
hi

n 
et

 a
l. 

(1
99

3)

38
 c

hi
ld

re
n 

w
ith

 
au

tis
m

 w
ith

 a
 m

ea
n 

ag
e 

of
 1

1.
5 

ye
ar

s 
(r

an
ge

: 6
–1

9 
ye

ar
s)

, 
fr

om
 th

e 
ex

pe
ri

m
en

-
ta

l g
ro

up
 o

f L
ov

aa
s 

(1
98

7)
 a

nd
 c

on
tr

ol
 

gr
ou

p 
1

• 
 P

ar
tic

ip
an

ts
 in

 th
e 

ex
pe

ri
m

en
ta

l g
ro

up
 m

ai
nt

ai
ne

d 
le

ve
l o

f i
nt

el
le

ct
ua

l f
un

ct
io

ni
ng

 s
in

ce
 

pr
ev

io
us

 a
ss

es
sm

en
t a

t a
 m

ea
n 

ag
e 

of
 7

 y
ea

rs
 (m

ea
n 

IQ
 w

as
 s

ig
ni

fic
an

tly
 h

ig
he

r 
th

an
 th

at
 o

f 
th

e 
co

nt
ro

l g
ro

up
).

• 
 E

xp
er

im
en

ta
l g

ro
up

 d
em

on
st

ra
te

d 
si

gn
ifi

ca
nt

ly
 h

ig
he

r 
le

ve
l o

f f
un

ct
io

ni
ng

 th
an

 th
e 

co
nt

ro
l 

gr
ou

p 
on

 a
da

pt
iv

e 
be

ha
vi

or
 (V

in
el

an
d)

 a
nd

 p
er

so
na

lit
y 

(P
er

so
na

lit
y 

In
ve

nt
or

y 
fo

r 
C

hi
ld

re
n)

.
• 

 N
in

e 
pa

rt
ic

ip
an

ts
 in

 th
e 

ex
pe

ri
m

en
ta

l g
ro

up
 w

ho
 h

ad
 b

ee
n 

cl
as

si
fie

d 
as

 “
be

st
 o

ut
co

m
e”

 b
y 

L
ov

aa
s 

co
ns

is
te

nt
ly

 d
em

on
st

ra
te

d 
av

er
ag

e 
in

te
lli

ge
nc

e 
an

d 
av

er
ag

e 
le

ve
ls

 o
f a

da
pt

iv
e 

fu
nc

-
tio

ni
ng

 (m
ea

su
re

d 
by

 W
es

ch
le

r’s
 In

te
lli

ge
nc

e 
Sc

al
e 

fo
r 

C
hi

ld
re

n,
 R

ev
ise

d;
 V

in
el

an
d;

 P
er

so
na

lit
y 

In
ve

nt
or

y 
fo

r 
C

hi
ld

re
n,

 C
lin

ica
l R

at
in

g 
Sc

al
e 

ad
dr

es
si

ng
 fr

ie
nd

sh
ip

s,
 fa

m
ily

 r
el

at
io

ns
, s

ch
oo

l a
nd

 
co

m
m

un
ity

 a
ct

iv
iti

es
).

C
on

tr
ol

 g
ro

up
 

co
m

pa
ri

so
n 

st
ud

y 
(n

ot
 r

an
do

m
 

as
si

gn
m

en
t)

B
ir

nb
ra

ue
r 

an
d 

L
ea

ch
 

(1
99

3)

14
 c

hi
ld

re
n 

(1
0 

bo
ys

, f
ou

r 
gi

rl
s)

 
ag

es
 2

2–
47

 m
on

th
s 

di
ag

no
se

d 
w

ith
 

P
D

D
, P

D
D

-N
O

S,
 

or
 a

ut
is

tic
 d

is
or

de
r

• 
 Tw

o 
of

 n
in

e 
ch

ild
re

n 
in

 th
e 

in
te

rv
en

tio
n 

gr
ou

p 
de

m
on

st
ra

te
d 

a 
hi

gh
er

 th
an

 n
or

m
al

 d
ev

el
op

-
m

en
ta

l r
at

e 
on

 la
ng

ua
ge

 d
ev

el
op

m
en

t (
ba

se
d 

on
 R

ec
ep

tiv
e 

E
xp

re
ssi

ve
 E

m
er

ge
nt

 L
an

gu
ag

e 
an

d 
R

ey
ne

ll 
sc

or
es

).
• 

 Fo
ur

 o
f n

in
e 

ch
ild

re
n 

in
 th

e 
in

te
rv

en
tio

n 
gr

ou
p 

w
er

e 
co

ns
id

er
ed

 h
ig

h 
ac

hi
ev

in
g 

 (a
ch

ie
vi

ng
 I

Q
 

sc
or

es
 o

n 
at

 le
as

t o
ne

 s
ca

le
 >

80
 a

nd
 d

em
on

st
ra

tin
g 

su
bs

ta
nt

ia
l g

ai
ns

 in
 la

ng
ua

ge
 a

nd
  a

da
pt

iv
e 

be
ha

vi
or

) a
nd

 th
e 

ot
he

r 
fiv

e 
w

er
e 

co
ns

id
er

ed
 m

od
er

at
e–

lo
w

 a
ch

ie
vi

ng
.

• 
 O

ne
 o

ut
 o

f f
iv

e 
ch

ild
re

n 
in

 th
e 

co
nt

ro
l g

ro
up

 w
as

 c
on

si
de

re
d 

to
 b

e 
hi

gh
 a

ch
ie

vi
ng

 a
lth

ou
gh

 
la

ng
ua

ge
 d

ev
el

op
m

en
t w

as
 n

ot
 a

cc
el

er
at

ed
 b

ey
on

d 
ex

pe
ct

ed
 n

or
m

al
 r

at
e.

G
ro

up
 c

om
pa

ri
-

so
n 

st
ud

y 
(g

ro
up

 
as

si
gn

m
en

t b
as

ed
 

on
 th

er
ap

is
t a

va
il-

ab
ili

ty
 a

nd
 tr

ea
t-

m
en

t e
lig

ib
ili

ty
)

Sm
ith

 
et

 a
l. 

(1
99

7)

21
 c

hi
ld

re
n 

(1
9 

bo
ys

, 
tw

o 
gi

rls
), 

46
 m

on
th

s 
of

 a
ge

 o
r 

yo
un

ge
r 

w
ith

 P
D

D
 a

nd
 m

en
-

ta
l r

et
ar

da
tio

n

• 
 M

ea
n 

IQ
 o

f t
he

 e
xp

er
im

en
ta

l g
ro

up
 in

cr
ea

se
d 

at
 fo

llo
w

-u
p,

 m
ea

n 
IQ

 o
f t

he
 c

om
pa

ri
so

n 
gr

ou
p 

de
cr

ea
se

d 
at

  fo
llo

w
-u

p;
 th

e 
di

ff
er

en
ce

 in
 I

Q
 a

t  f
ol

lo
w

-u
p 

w
as

  s
ta

tis
tic

al
ly

 s
ig

ni
fic

an
t (

it 
w

as
 

no
t a

t i
nt

ak
e)

.
• 

 N
o 

ch
ild

 s
po

ke
 in

 w
or

ds
 a

t i
nt

ak
e;

 1
0 

of
 1

1 
ch

ild
re

n 
in

 th
e 

ex
pe

ri
m

en
ta

l g
ro

up
 s

po
ke

 in
 w

or
ds

 
at

 fo
llo

w
-u

p 
to

 la
be

l o
bj

ec
ts

 a
nd

 e
xp

re
ss

 w
or

ds
 (t

w
o 

of
 w

hi
ch

 w
er

e 
us

in
g 

ph
ra

se
s)

, w
hi

ch
 w

as
 a

 
si

gn
ifi

ca
nt

 d
iff

er
en

ce
 fr

om
 in

ta
ke

; t
w

o 
of

 1
0 

ch
ild

re
n 

in
 th

e 
co

m
pa

ri
so

n 
gr

ou
p 

sp
ok

e 
in

 w
or

ds
 

at
 fo

llo
w

-u
p.

• 
 L

ar
ge

 v
ar

ia
bi

lit
y 

in
 in

di
vi

du
al

 d
iff

er
en

ce
s 

in
 th

e 
ex

pe
ri

m
en

ta
l g

ro
up

 a
t f

ol
lo

w
-u

p;
 le

ss
 

 va
ri

ab
ili

ty
 in

 th
e 

co
m

pa
ri

so
n 

gr
ou

p.

(C
on

tin
ue

d)



100 P.A. PRELOCk ET AL.,

R
es

ea
rc

h 
de

si
gn

 
(S

SE
D

 o
r 

gr
ou

p)
St

ud
y

P
ar

ti
ci

pa
nt

s
O

ut
co

m
e

C
on

tr
ol

 g
ro

up
 

co
m

pa
ri

so
n 

st
ud

y 
(c

on
tr

ol
 g

ro
up

 
pa

ir
w

is
e 

m
at

ch
ed

)

Sh
ei

nk
op

f 
an

d 
Si

eg
el

 
(1

99
8)

22
 c

hi
ld

re
n,

 a
ge

s 
23

–4
7 

m
on

th
s,

 w
ith

 
au

tis
m

 o
r 

P
D

D
-

N
O

S

• 
 E

xp
er

im
en

ta
l g

ro
up

 h
ad

 s
ig

ni
fic

an
tly

 h
ig

he
r 

IQ
 s

co
re

s 
at

 fo
llo

w
-u

p 
co

m
pa

re
d 

to
 th

e 
co

nt
ro

l 
gr

ou
p 

(n
o 

di
ff

er
en

ce
  p

re
-t

re
at

m
en

t)
.

• 
 A

ll 
ch

ild
re

n 
in

 th
e 

ex
pe

ri
m

en
ta

l g
ro

up
 h

ad
 I

Q
 s

co
re

s 
ab

ov
e 

65
 a

t f
ol

lo
w

-u
p,

 v
er

su
s 

si
x 

of
 th

e 
11

 in
 th

e 
co

nt
ro

l g
ro

up
.

• 
 N

um
be

r 
of

 p
os

iti
ve

 s
ym

pt
om

s 
in

 th
e 

ex
pe

ri
m

en
ta

l g
ro

up
 d

ec
lin

ed
 fr

om
 p

re
-t

re
at

m
en

t t
o 

po
st

-t
re

at
m

en
t, 

bu
t d

id
 n

ot
 r

ea
ch

 s
ig

ni
fic

an
ce

.
• 

 E
xp

er
im

en
ta

l g
ro

up
 r

ec
ei

ve
d 

si
gn

ifi
ca

nt
ly

 lo
w

er
 s

ev
er

ity
 r

at
in

gs
 o

n 
a 

fo
ur

-p
oi

nt
 s

ca
le

 a
t 

 po
st

-t
re

at
m

en
t c

om
pa

re
d 

to
 th

e 
co

nt
ro

l g
ro

up
.

• 
 A

ll 
pa

rt
ic

ip
an

ts
 s

til
l m

et
 d

ia
gn

os
tic

 c
ri

te
ri

a 
fo

r 
au

tis
m

/P
D

D
-N

O
S 

at
 fo

llo
w

-u
p.

C
or

re
la

tio
na

l  
st

ud
y

W
ei

ss
 

(1
99

9)
20

 c
hi

ld
re

n 
(1

9 
bo

ys
, 

on
e 

gi
rl

), 
ag

es
 2

0–
65

 
m

on
th

s, 
w

ith
 a

ut
is

m
 

or
 P

D
D

-N
O

S 
re

ce
iv

in
g 

in
te

ns
iv

e 
be

ha
vi

or
 a

na
ly

tic
 

in
te

rv
en

tio
n 

at
 h

om
e 

fo
r 

40
 h

 a
 w

ee
k

• 
 P

ri
or

 to
 in

te
rv

en
tio

n,
 a

ll 
ch

ild
re

n 
sc

or
ed

 in
 th

e 
se

ve
re

ly
 a

ut
is

tic
 r

an
ge

 o
n 

th
e 

C
hi

ld
ho

od
 A

ut
ism

 
R

at
in

g 
Sc

al
e 

(C
A

R
S)

; f
ol

lo
w

in
g 

2 
ye

ar
s 

of
 in

te
rv

en
tio

n,
 n

in
e 

sc
or

ed
 in

 th
e 

no
n-

au
tis

tic
 r

an
ge

, 
fo

ur
 h

ad
 m

ild
 m

an
ife

st
at

io
ns

 o
f a

ut
is

m
 n

ot
ed

, f
ou

r 
w

er
e 

in
 th

e 
m

ild
–m

od
er

at
e 

ra
ng

e,
 a

nd
 

th
re

e 
sc

or
ed

 in
 th

e 
se

ve
re

 r
an

ge
.

• 
 T

he
re

 w
as

 v
ar

ia
bi

lit
y 

in
 a

cq
ui

si
tio

n 
ra

te
s 

am
on

g 
pa

rt
ic

ip
an

ts
.

• 
 Sc

or
es

 o
n 

se
co

nd
 a

dm
in

is
tr

at
io

n 
of

 C
A

R
S 

w
er

e 
pr

ed
ic

te
d 

by
 V

er
ba

l I
m

ita
tio

n,
 R

ec
ep

tiv
e 

C
om

m
an

ds
, a

nd
 O

bj
ec

t M
an

ip
ul

at
io

n.

R
C

T
 g

ro
up

  
st

ud
y 

(m
at

ch
ed

 
pa

ir,
 r

an
do

m
 

as
si

gn
m

en
t  

pr
oc

ed
ur

e)

Sm
ith

 
et

 a
l. 

(2
00

0b
)

28
 c

hi
ld

re
n 

(2
3 

bo
ys

, 
fiv

e 
gi

rl
s)

 b
et

w
ee

n 
th

e 
ag

es
 o

f 1
8 

an
d 

42
 m

on
th

s 
w

ith
 

au
tis

m
 (N

 =
 1

4)
 o

r 
PD

D
-N

O
S 

(N
 =

 1
4)

• 
 T

he
re

 w
er

e 
no

 s
ta

tis
tic

al
ly

 s
ig

ni
fic

an
t b

et
w

ee
n-

gr
ou

p 
di

ff
er

en
ce

s 
at

 in
ta

ke
.

• 
 In

te
ns

iv
e 

tr
ea

tm
en

t g
ro

up
 m

ad
e 

si
gn

ifi
ca

nt
ly

 g
re

at
er

 g
ai

ns
 in

 la
ng

ua
ge

 d
ev

el
op

m
en

t c
om

-
pa

re
d 

to
 th

e 
pa

re
nt

 tr
ai

ni
ng

 g
ro

up
, a

s 
m

ea
su

re
d 

by
 th

e 
to

ta
l s

co
re

 o
n 

th
e 

R
ey

ne
ll 

D
ev

el
op

m
en

ta
l 

La
ng

ua
ge

 S
ca

le
s (

th
er

e 
w

er
e 

no
 s

ig
ni

fic
an

t d
iff

er
en

ce
s 

be
tw

ee
n 

gr
ou

ps
 o

n 
th

e 
C

om
pr

eh
en

si
on

 
or

 E
xp

re
ss

iv
e 

su
bs

ca
le

s)
.

• 
 Fo

ur
 c

hi
ld

re
n 

in
 th

e 
in

te
ns

iv
e 

tr
ea

tm
en

t g
ro

up
 a

ch
ie

ve
d 

m
ax

im
um

 sc
or

es
 o

n 
th

e 
C

om
pr

eh
en

sio
n 

an
d 

E
xp

re
ss

iv
e 

L
an

gu
ag

e 
su

bs
ca

le
s a

t f
ol

lo
w

-u
p 

(n
o 

ch
ild

re
n 

in
 th

e 
pa

re
nt

 tr
ai

ni
ng

 g
ro

up
 d

id
 so

).
• 

 In
te

ns
iv

e 
tr

ea
tm

en
t g

ro
up

 h
ad

 s
ig

ni
fic

an
tly

 le
ss

 r
es

tr
ic

tiv
e 

sc
ho

ol
 p

la
ce

m
en

ts
 th

an
 th

e 
pa

re
nt

 
tr

ai
ni

ng
 g

ro
up

.
• 

 C
hi

ld
re

n 
w

ith
 P

D
D

-N
O

S 
in

 th
e 

in
te

ns
iv

e 
tr

ai
ni

ng
 g

ro
up

 o
bt

ai
ne

d 
hi

gh
er

 s
co

re
s 

th
an

 
 ch

ild
re

n 
w

ith
 a

ut
is

m
 a

t f
ol

lo
w

-u
p 

te
st

in
g 

bu
t n

o 
si

gn
ifi

ca
nt

 d
iff

er
en

ce
s 

w
er

e 
fo

un
d.

• 
 Tw

o 
ch

ild
re

n 
in

 th
e 

in
te

ns
iv

e 
tr

ea
tm

en
t g

ro
up

 m
et

 c
ri

te
ri

a 
fo

r 
“b

es
t o

ut
co

m
e”

 (M
cE

ac
hi

n 
et

 a
l. 

19
93

) a
nd

 tw
o 

m
et

 th
e 

pl
ac

em
en

t c
ri

te
ri

on
 w

ith
 I

Q
 s

co
re

s 
ju

st
 b

el
ow

 th
e 

cu
to

ff
; a

ll 
fo

ur
 o

f t
he

se
 c

hi
ld

re
n 

sc
or

ed
 in

 th
e 

av
er

ag
e 

ra
ng

e 
on

 a
ll 

te
st

s 
(e

xc
ep

t f
or

 o
ne

 c
hi

ld
 fo

r 
w

ho
m

 
 cl

in
ic

al
ly

 s
ig

ni
fic

an
t b

eh
av

io
r 

pr
ob

le
m

s 
w

er
e 

no
te

d 
on

 th
e 

C
hi

ld
 B

eh
av

io
r 

C
he

ck
lis

t)
; o

nl
y 

on
e 

ch
ild

 fr
om

 th
e 

pa
re

nt
 tr

ai
ni

ng
 g

ro
up

 s
co

re
d 

in
 th

e 
av

er
ag

e 
ra

ng
e 

on
 a

 te
st

 a
t f

ol
lo

w
-u

p.

t
A

bl
e
 5

.1
 

(C
on

tin
ue

d)



101CHAPTER 5 EVIDENCE-BASED TREATMENTS IN COMMUNICATION FOR CHILDREN
R

es
ea

rc
h 

de
si

gn
 

(S
SE

D
 o

r 
gr

ou
p)

St
ud

y
P

ar
ti

ci
pa

nt
s

O
ut

co
m

e

SS
E

D
 m

ul
tip

le
 

ba
se

lin
e 

ac
ro

ss
 

pa
rt

ic
ip

an
ts

 (w
ith

 
ra

nd
om

 a
ss

ig
nm

en
t 

to
 a

 b
as

el
in

e 
la

st
in

g 
1,

 3
, o

r 
5 

m
on

th
s)

Sm
ith

 
et

 a
l. 

(2
00

0a
)

Si
x 

bo
ys

 w
ith

 a
ut

is
m

 
or

 P
D

D
-N

O
S 

w
ho

 
w

er
e 

be
tw

ee
n 

th
e 

ag
es

 o
f 3

1 
an

d 
45

 
m

on
th

s 
at

 in
ta

ke

• 
 Fo

llo
w

in
g 

tr
ea

tm
en

t i
m

pl
em

en
ta

tio
n 

(in
 a

 p
er

io
d 

of
 5

 m
on

th
s)

, f
iv

e 
of

 th
e 

si
x 

ch
ild

re
n 

su
bs

ta
n-

tia
lly

 in
cr

ea
se

d 
co

rr
ec

t r
es

po
nd

in
g 

to
 r

ec
ep

tiv
e 

ac
tio

ns
, n

on
ve

rb
al

 im
ita

tio
n,

 a
nd

 v
er

ba
l i

m
ita

-
tio

n;
 tw

o 
of

 th
e 

ch
ild

re
n 

al
so

 in
cr

ea
se

d 
co

rr
ec

t r
es

po
nd

in
g 

to
 e

xp
re

ss
iv

e 
la

be
lin

g 
(t

o 
a 

m
ax

im
um

 
of

 3
0%

 c
or

re
ct

 fo
llo

w
in

g 
5 

m
on

th
s o

f t
re

at
m

en
t)

.
• 

 A
t f

ol
lo

w
-u

p 
af

te
r 

2–
3 

ye
ar

s, 
tw

o 
of

 th
e 

ch
ild

re
n 

de
m

on
st

ra
te

d 
in

cr
ea

se
s >

10
 o

n 
Re

yn
ell

 a
nd

 
V

in
ela

nd
; o

ne
 c

hi
ld

 d
em

on
st

ra
te

d 
a 

de
cl

in
e;

 tw
o 

ch
ild

re
n’

s s
co

re
s r

em
ai

ne
d 

st
ab

le
; o

ne
 c

hi
ld

’s 
sc

or
es

 w
er

e 
m

ix
ed

.
L

on
gi

tu
di

na
l s

tu
dy

 
ov

er
 1

2 
m

on
th

s 
an

d 
cr

os
s-

se
ct

io
na

l 
w

ith
 r

es
pe

ct
 to

 
tim

e 
in

to
 tr

ea
tm

en
t

B
ib

by
 

et
 a

l. 
(2

00
1)

66
 c

hi
ld

re
n 

(1
1 

gi
rl

s, 
55

 b
oy

s)
 w

ith
 a

ut
ism

, 
au

tis
tic

 s
pe

ct
ru

m
 

di
so

rd
er

 o
r 

P
D

D
; 

m
ea

n 
ag

e 
of

 4
5 

m
on

th
s 

(S
D

 =
 1

1.
2 

m
on

th
s)

 a
t o

ns
et

 o
f 

tr
ea

tm
en

t

• 
 G

ro
up

 m
ea

n 
IQ

 d
id

 n
ot

 c
ha

ng
e 

ac
ro

ss
 3

1.
6 

m
on

th
s 

of
 in

te
rv

en
tio

n.
• 

 M
ea

n 
m

en
ta

l a
ge

 in
cr

ea
se

d 
si

gn
ifi

ca
nt

ly
, b

ut
 th

e 
m

ea
n 

in
cr

ea
se

 w
as

 1
6.

8 
m

on
th

s 
ov

er
 3

1.
6 

m
on

th
s 

of
 in

te
rv

en
tio

n.
• 

 Si
gn

ifi
ca

nt
 in

cr
ea

se
 in

 V
in

el
an

d 
A

da
pt

iv
e 

Be
ha

vi
or

 s
co

re
s 

fr
om

 e
ar

ly
 in

 tr
ea

tm
en

t t
o 

fo
llo

w
-u

p.
• 

 P
at

ho
lo

gy
 s

co
re

s 
dr

op
pe

d 
si

gn
ifi

ca
nt

ly
 fo

llo
w

in
g 

in
te

rv
en

tio
n.

• 
 Sp

ee
ch

 r
at

in
gs

, m
ad

e 
by

 r
es

ea
rc

he
rs

 b
as

ed
 o

n 
pa

re
nt

 in
te

rv
ie

w
s,

 in
cr

ea
se

d 
fo

llo
w

in
g 

 in
te

rv
en

tio
n:

 3
7 

ch
ild

re
n 

ha
d 

no
 r

ec
og

ni
za

bl
e 

w
or

ds
 a

t t
he

 b
eg

in
ni

ng
 o

f t
re

at
m

en
t c

om
pa

re
d 

to
 fi

ve
 c

hi
ld

re
n 

fo
llo

w
in

g 
tr

ea
tm

en
t.

• 
 M

ea
n 

ou
tc

om
e 

IQ
 fo

r 
ch

ild
re

n 
ov

er
 7

2 
m

on
th

s 
ol

d 
w

as
 s

ig
ni

fic
an

tly
 le

ss
 th

an
 th

at
 o

f t
he

 
 ch

ild
re

n 
in

 L
ov

aa
s 

(1
98

7)
; t

he
re

 w
as

 n
o 

si
gn

ifi
ca

nt
 d

iff
er

en
ce

 b
et

w
ee

n 
th

ei
r 

m
ea

n 
an

d 
th

e 
m

ea
ns

 fo
r 

co
nt

ro
l g

ro
up

s.
• 

 N
o 

“b
es

t o
ut

co
m

es
” 

fo
llo

w
in

g 
tr

ea
tm

en
t f

or
 c

hi
ld

re
n 

ov
er

 7
2 

m
on

th
s 

(i.
e.

, n
o 

“e
du

ca
tio

na
lly

 
no

rm
al

 fu
nc

tio
ni

ng
 c

hi
ld

re
n”

).
• 

 Fo
ur

 c
hi

ld
re

n 
un

de
r 

72
 m

on
th

s 
of

 a
ge

 a
t t

he
 6

–9
-m

on
th

 fo
llo

w
-u

p 
ap

pr
ox

im
at

ed
 “

be
st

 
 ou

tc
om

e”
 (I

Q
>8

5 
an

d 
su

cc
ee

di
ng

 in
 r

eg
ul

ar
 s

ch
oo

ls
 w

ith
 n

o 
or

 m
in

im
al

 a
du

lt 
su

pp
or

t)
.

• 
 Fo

r 
ch

ild
re

n 
w

ho
 r

ec
ei

ve
d 

in
te

rv
en

tio
n 

fo
r 

12
 m

on
th

s,
 m

ea
n 

V
in

el
an

d 
sc

or
es

 in
 C

om
m

un
ic

a-
tio

n 
in

cr
ea

se
d 

si
gn

ifi
ca

nt
ly

; p
ro

gr
es

s 
de

m
on

st
ra

te
d 

on
 R

ey
ne

ll 
C

om
pr

eh
en

si
on

 a
nd

 E
xp

re
s-

si
on

 s
ub

sc
al

es
, b

ut
 le

ss
 th

an
 ty

pi
ca

lly
 e

xp
ec

te
d 

in
 1

2 
m

on
th

s,
 e

xc
ep

t f
or

e 
fiv

e 
ch

ild
re

n 
w

ho
 

ga
in

ed
 >

12
 m

on
th

s 
on

 b
ot

h 
sc

al
es

; t
w

o 
de

m
on

st
ra

te
d 

re
gr

es
si

on
 o

n 
bo

th
 R

ey
ne

ll 
sc

al
es

.
• 

 P
re

-t
re

at
m

en
t I

Q
 w

as
 s

ig
ni

fic
an

tly
 p

os
iti

ve
ly

 c
or

re
la

te
d 

w
ith

 I
Q

 a
t T

im
e 

1 
an

d 
T

im
e 

2.
• 

 C
hi

ld
re

n 
w

ho
 b

eg
an

 tr
ea

tm
en

t b
ef

or
e 

43
 m

on
th

s 
of

 a
ge

 d
em

on
st

ra
te

d 
gr

ea
te

r 
ga

in
s 

in
 I

Q
 

fr
om

 in
te

rv
en

tio
n.

(C
on

tin
ue

d)



102 P.A. PRELOCk ET AL.,

R
es

ea
rc

h 
de

si
gn

 
(S

SE
D

 o
r 

gr
ou

p)
St

ud
y

P
ar

ti
ci

pa
nt

s
O

ut
co

m
e

O
ut

co
m

e 
su

rv
ey

 
(r

et
ro

sp
ec

tiv
e 

ca
se

 
re

vi
ew

 a
nd

 p
ar

en
t 

qu
es

tio
nn

ai
re

)

B
oy

d 
an

d 
C

or
le

y 
(2

00
1)

22
 c

hi
ld

re
n 

(1
6 

bo
ys

, 
si

x 
gi

rl
s)

 w
ith

 a
 

pr
im

ar
y 

di
ag

no
si

s 
of

 a
ut

is
m

 (n
 =

 1
9)

 o
r 

P
D

D
-N

O
S 

(n
 =

 3
) 

yo
un

ge
r 

th
an

 4
 

ye
ar

s 
ol

d 
at

 o
ns

et
 o

f 
in

te
rv

en
tio

n 
(m

ea
n:

 
41

 m
on

th
s,

 r
an

ge
: 

29
–4

8 
m

on
th

s)

• 
 N

o 
ch

ild
 a

ch
ie

ve
d 

re
co

ve
ry

 b
as

ed
 o

n 
L

ov
aa

s’
 (1

98
7)

 c
ri

te
ri

a 
(w

ith
 n

or
m

al
 in

te
lli

ge
nc

e 
an

d 
in

 
re

gu
la

r 
ed

uc
at

io
n 

w
ith

ou
t a

 1
:1

 a
id

e)
.

• 
 M

ea
su

re
s 

of
 b

eh
av

io
r 

in
di

ca
te

d 
a 

m
ea

n 
th

at
 w

as
 v

er
y 

cl
os

e 
to

 th
e 

th
re

sh
ol

d 
of

 “
ve

ry
 s

er
io

us
 

be
ha

vi
or

 p
ro

bl
em

s”
 a

nd
 it

 w
as

 n
o 

di
ff

er
en

t t
ha

n 
a 

m
ea

n 
fo

r 
ch

ild
re

n 
w

ith
 s

im
ila

r 
di

ag
no

se
s 

no
t r

ec
ei

vi
ng

 th
e 

in
te

rv
en

tio
n.

• 
 L

an
gu

ag
e,

 c
om

pl
ia

nc
e,

 a
nd

 p
re

-a
ca

de
m

ic
 s

ki
lls

 w
er

e 
re

po
rt

ed
 m

os
t o

ft
en

 b
y 

pa
re

nt
s 

as
 

 sh
ow

in
g 

im
pr

ov
em

en
t a

lth
ou

gh
 n

ea
rl

y 
ha

lf 
of

 th
e 

ch
ild

re
n 

w
er

e 
no

n-
ve

rb
al

 fo
llo

w
in

g 
th

e 
in

te
rv

en
tio

n.

C
om

pa
ri

so
n 

gr
ou

p 
st

ud
y 

(a
ss

ig
nm

en
t 

ba
se

d 
on

 a
va

ila
bi

l-
ity

 o
f s

up
er

vi
so

rs
)

E
ik

es
et

h 
et

 a
l. 

(2
00

2)

25
 c

hi
ld

re
n 

(1
7 

bo
ys

, 
ei

gh
t g

ir
ls

) w
ith

 
au

tis
m

, a
ge

d 
4 

to
 7

 
ye

ar
s 

ol
d

• 
 P

ar
tic

ip
an

ts
 in

 th
e 

be
ha

vi
or

al
 a

nd
 e

cl
ec

tic
 tr

ea
tm

en
t g

ro
up

s 
re

ce
iv

ed
 a

n 
av

er
ag

e 
of

 2
8.

52
 h

 o
f 

1:
1 

tr
ea

tm
en

t p
er

 w
ee

k.
• 

 B
eh

av
io

ra
l g

ro
up

 d
em

on
st

ra
te

d 
si

gn
ifi

ca
nt

ly
 g

re
at

er
 g

ai
ns

 o
n 

IQ
, l

an
gu

ag
e 

(b
as

ed
 o

n 
 pe

rf
or

m
an

ce
 o

n 
al

l s
ca

le
s 

of
 th

e 
R

ey
ne

ll 
or

 th
e 

W
PP

SI
-R

), 
an

d 
ad

ap
tiv

e 
be

ha
vi

or
 (V

in
el

an
d 

C
om

m
un

ica
tio

n 
an

d 
C

om
po

sit
e 

sco
re

s).
• 

 C
hi

ld
re

n 
in

 th
e 

be
ha

vi
or

al
 g

ro
up

 w
er

e 
m

or
e 

lik
el

y 
to

 h
av

e 
IQ

s i
n 

th
e 

av
er

ag
e 

ra
ng

e 
at

 fo
llo

w
-u

p.
• 

 In
ta

ke
 I

Q
 o

f t
he

 b
eh

av
io

ra
l g

ro
up

 w
as

 s
tr

on
gl

y 
co

rr
el

at
ed

 w
ith

 fo
llo

w
-u

p 
IQ

 a
nd

 la
ng

ua
ge

, 
an

d 
ch

an
ge

 in
 la

ng
ua

ge
.

G
ro

up
 R

C
T

 
(c

lin
ic

-d
ir

ec
te

d 
E

IB
I 

of
 3

8.
6 

h/
w

ee
k 

or
 p

ar
en

t-
di

re
ct

ed
 o

f 3
1.

7 
h/

w
ee

k)

Sa
l-

lo
w

s 
an

d 
G

ra
up

ne
r 

(2
00

5)

24
 c

hi
ld

re
n 

(1
9 

bo
ys

, f
iv

e 
gi

rl
s)

 w
ith

 
au

tis
m

 a
nd

 a
 m

ea
n 

ag
e 

of
 3

3–
34

 m
on

th
s 

at
 in

ta
ke

• 
 N

o 
si

gn
ifi

ca
nt

 d
iff

er
en

ce
s 

be
tw

ee
n 

gr
ou

ps
 a

t p
re

- 
or

 p
os

t-
te

st
.

• 
 W

he
n 

gr
ou

ps
 w

er
e 

co
m

bi
ne

d,
 s

ig
ni

fic
an

t i
nc

re
as

es
 w

er
e 

se
en

 o
n 

Fu
ll 

Sc
al

e 
IQ

, V
er

ba
l I

Q
, 

P
er

fo
rm

an
ce

 I
Q

, r
ec

ep
tiv

e 
la

ng
ua

ge
, V

in
el

an
d 

C
om

m
un

ica
tio

n 
an

d 
So

cia
liz

at
io

n,
 a

nd
 A

D
I-

R
 

So
ci

al
 S

ki
lls

 a
nd

 C
om

m
un

ic
at

io
n.

• 
 “R

ap
id

 le
ar

ne
rs

” 
de

m
on

st
ra

te
d 

si
gn

ifi
ca

nt
 g

ai
ns

 in
 a

ll 
ar

ea
s 

m
ea

su
re

d,
 w

ith
 a

ll 
sc

or
es

 r
ea

ch
in

g 
th

e 
av

er
ag

e 
ra

ng
e 

ov
er

 4
 y

ea
rs

; o
nl

y 
on

e 
of

 th
es

e 
ch

ild
re

n 
co

nt
in

ue
d 

to
 d

em
on

st
ra

te
 a

 d
el

ay
 in

 
la

ng
ua

ge
.

• 
 12

 “
m

od
er

at
e 

le
ar

ne
rs

” 
sh

ow
ed

 in
cr

ea
se

s 
in

 d
ev

el
op

m
en

ta
l a

ge
 e

qu
iv

al
en

ts
, b

ut
 d

id
 n

ot
 c

at
ch

 
up

 to
 p

ee
rs

.
• 

 Te
ac

he
r 

ra
tin

gs
 o

f C
om

m
un

ic
at

io
n 

an
d 

So
ci

al
iz

at
io

n 
on

 th
e 

V
in

el
an

d 
C

la
ss

ro
om

 E
di

tio
n 

w
er

e 
av

er
ag

e 
fo

r 
ra

pi
d 

le
ar

ne
rs

; d
ef

ic
ie

nc
ie

s 
w

er
e 

no
te

d 
in

 b
ot

h 
ar

ea
s 

fo
r 

m
od

er
at

e 
le

ar
ne

rs
.

• 
 E

ig
ht

 o
f t

he
 1

1 
ra

pi
d 

le
ar

ne
rs

 s
co

re
d 

in
 th

e 
no

na
ut

is
tic

 r
an

ge
 o

n 
al

l t
hr

ee
 s

ca
le

s 
of

 th
e 

A
D

I 
(s

om
e 

ha
d 

di
ag

no
se

s 
re

m
ov

ed
).

• 
 A

bi
lit

y 
to

 im
ita

te
 w

as
 h

ig
hl

y 
co

rr
el

at
ed

 w
ith

 p
er

fo
rm

an
ce

 o
n 

IQ
, l

an
gu

ag
e,

 a
nd

 s
oc

ia
l s

ki
lls

.
• 

 L
an

gu
ag

e 
sk

ill
 a

cq
ui

si
tio

n 
st

ro
ng

ly
 r

el
at

ed
 to

 E
ar

ly
 L

ea
rn

in
g 

M
ea

su
re

s 
(r

ec
ep

tiv
e 

la
ng

ua
ge

, 
no

nv
er

ba
l i

m
ita

tio
n,

 v
er

ba
l i

m
ita

tio
n)

, V
in

el
an

d 
D

ai
ly

 L
iv

in
g 

Sk
ill

s, 
an

d 
A

D
I-

C
om

m
un

ic
at

io
n.

t
A

bl
e
 5

.1
 

(C
on

tin
ue

d)



103CHAPTER 5 EVIDENCE-BASED TREATMENTS IN COMMUNICATION FOR CHILDREN
R

es
ea

rc
h 

de
si

gn
 

(S
SE

D
 o

r 
gr

ou
p)

St
ud

y
P

ar
ti

ci
pa

nt
s

O
ut

co
m

e

T
hr

ee
-y

ea
r 

 pr
os

pe
ct

iv
e 

ou
t-

co
m

e 
gr

ou
p 

st
ud

y,
 

qu
as

i-
ex

pe
ri

m
en

ta
l 

de
si

gn
 (g

ro
up

s 
ba

se
d 

on
 p

ar
en

ta
l 

pr
ef

er
en

ce
 fo

r 
E

IB
I 

or
 lo

ca
l p

ub
-

lic
 s

ch
oo

l s
pe

ci
al

 
ed

uc
at

io
n 

cl
as

se
s)

C
oh

en
 

et
 a

l. 
(2

00
6)

42
 c

hi
ld

re
n 

(4
:1

 
m

al
e:

fe
m

al
e)

 w
ith

 
au

tis
m

 o
r 

P
D

D
-

N
O

S,
 a

ge
d 

18
–4

2 
m

on
th

s 
at

 d
ia

gn
o-

si
s 

an
d 

un
de

r 
48

 
m

on
th

s 
at

 o
ns

et
 o

f 
in

te
rv

en
tio

n

• 
 E

IB
I 

(in
 a

 c
om

m
un

ity
 s

et
tin

g)
 g

ro
up

 h
ad

 s
ig

ni
fic

an
tly

 g
re

at
er

 g
ai

ns
 in

 I
Q

 fo
llo

w
in

g 
 in

te
rv

en
tio

n.
• 

 E
IB

I 
gr

ou
p 

in
cr

ea
se

d 
m

or
e 

in
 R

ey
ne

ll 
R

ec
ep

tiv
e 

an
d 

E
xp

re
ss

iv
e 

la
ng

ua
ge

: r
ec

ep
tiv

e 
la

ng
ua

ge
 

ap
pr

oa
ch

ed
 s

ig
ni

fic
an

ce
, e

xp
re

ss
iv

e 
la

ng
ua

ge
 s

co
re

s 
di

d 
no

t.
• 

 E
IB

I 
gr

ou
p 

m
ad

e 
si

gn
ifi

ca
nt

ly
 g

re
at

er
 g

ai
ns

 o
n 

V
in

el
an

d 
C

om
po

sit
e 

an
d 

 C
om

m
un

ic
at

io
n 

an
d 

D
ai

ly
 L

iv
in

g 
Sk

ill
s 

su
bs

ca
le

s.
• 

 A
t y

ea
r 

th
re

e,
 1

7 
of

 th
e 

21
 E

IB
I 

pa
rt

ic
ip

an
ts

 w
er

e 
in

 r
eg

ul
ar

 e
du

ca
tio

n 
cl

as
sr

oo
m

s,
 c

om
pa

re
d 

to
 o

ne
 o

ut
 o

f 2
1 

in
 th

e 
co

nt
ro

l g
ro

up
.

• 
 Sc

or
es

 in
 I

Q
, V

in
el

an
d,

 M
er

ri
ll-

Pa
lm

er
, a

nd
 R

ey
ne

ll 
C

om
pr

eh
en

si
on

 a
nd

 E
xp

re
ss

io
n 

de
m

on
-

st
ra

te
d 

si
m

ila
r 

pa
tt

er
ns

 o
f g

ai
ns

 a
cr

os
s 

th
e 

3 
ye

ar
s.

R
et

ro
sp

ec
tiv

e 
gr

ou
p 

co
m

pa
ri

so
n 

(1
0–

20
 h

 p
er

 w
ee

k 
of

 1
:1

 b
eh

av
io

ra
l 

tr
ea

tm
en

t v
s.

 
co

m
bi

na
tio

n 
of

 tw
o 

to
 th

re
e 

tr
ea

tm
en

ts
 

fo
r 

th
e 

“e
cl

ec
tic

” 
gr

ou
p)

E
ld

ev
ik

 
et

 a
l. 

(2
00

6)

28
 c

hi
ld

re
n 

(2
4 

bo
ys

, f
ou

r g
ir

ls)
 w

ith
 

au
tis

m
 a

nd
 m

en
ta

l 
re

ta
rd

at
io

n 
w

ho
 

w
er

e 
yo

un
ge

r 
th

an
 

6 
ye

ar
s 

ol
d 

at
 th

e 
st

ar
t o

f t
re

at
m

en
t

• 
 O

nl
y 

m
ea

su
re

 o
n 

w
hi

ch
 g

ro
up

s 
 di

ff
er

ed
 s

ig
ni

fic
an

tly
 a

t i
nt

ak
e 

w
as

 V
in

el
an

d 
 So

ci
al

iz
at

io
n 

(in
 

fa
vo

r 
of

 th
e 

ec
le

ct
ic

 th
er

ap
y 

gr
ou

p)
.

• 
 Tw

o 
ye

ar
s 

in
to

 tr
ea

tm
en

t, 
th

e 
be

ha
vi

or
al

 g
ro

up
 d

em
on

st
ra

te
d 

si
gn

ifi
ca

nt
ly

 g
re

at
er

 g
ai

ns
 th

an
 

th
e 

ec
le

ct
ic

 g
ro

up
 o

n 
in

te
lle

ct
ua

l f
un

ct
io

ni
ng

 (W
PP

SI
-R

, W
IS

C
-R

, S
ta

nf
or

d 
Bi

ne
t, 

or
 B

ay
le

y 
Sc

al
es

 o
f I

nf
an

t D
ev

el
op

m
en

t)
, l

an
gu

ag
e 

co
m

pr
eh

en
si

on
 a

nd
 e

xp
re

ss
iv

e 
la

ng
ua

ge
 (R

ey
ne

ll)
, a

nd
 

V
in

el
an

d 
C

om
m

un
ica

tio
n.

• 
 Si

gn
ifi

ca
nt

 r
ed

uc
tio

n 
in

 d
eg

re
e 

of
 m

en
ta

l r
et

ar
da

tio
n 

(M
R

) f
or

 3
8%

 o
f t

he
 b

eh
av

io
ra

l g
ro

up
 

ve
rs

us
 7

%
 o

f t
he

 e
cl

ec
tic

 g
ro

up
.

• 
 Si

gn
ifi

ca
nt

 d
iff

er
en

ce
 in

 s
ev

er
e 

cl
as

si
fic

at
io

n 
of

 M
R

 a
t f

ol
lo

w
-u

p,
 w

ith
 n

o 
ch

ild
 in

 th
e 

be
ha

v-
io

ra
l g

ro
up

 b
ut

 4
0%

 o
f t

he
 c

hi
ld

re
n 

in
 th

e 
ec

le
ct

ic
 g

ro
up

 r
ec

ei
vi

ng
 a

 s
ev

er
e 

M
R

 c
la

ss
ifi

ca
tio

n.
• 

 St
at

is
tic

al
ly

 s
ig

ni
fic

an
t c

ha
ng

es
 in

 o
ve

ra
ll 

pa
th

ol
og

y 
sc

or
es

 in
 fa

vo
r 

of
 th

e 
be

ha
vi

or
al

 g
ro

up
 

an
d 

on
 fo

ur
 o

f s
ev

en
 s

ym
pt

om
s 

(a
ff

ec
tio

n,
 to

y 
pl

ay
, p

ee
r 

pl
ay

, t
oi

le
t  t

ra
in

in
g)

.
• 

 G
ai

ns
 o

f b
eh

av
io

ra
l g

ro
up

 w
er

e 
m

or
e 

m
od

es
t t

ha
n 

th
os

e 
re

po
rt

ed
 in

 o
th

er
 s

tu
di

es
 o

f i
nt

en
si

ve
 

be
ha

vi
or

al
 in

te
rv

en
tio

n.
(C

on
tin

ue
d)



104 P.A. PRELOCk ET AL.,

R
es

ea
rc

h 
de

si
gn

 
(S

SE
D

 o
r 

gr
ou

p)
St

ud
y

P
ar

ti
ci

pa
nt

s
O

ut
co

m
e

C
on

tr
ol

le
d 

gr
ou

p 
co

m
pa

ri
so

n 
(b

eh
av

io
ra

l t
re

at
-

m
en

t v
s.

 e
cl

ec
tic

 
tr

ea
tm

en
t: 

gr
ou

p 
as

si
gn

m
en

t m
ad

e 
ba

se
d 

on
 a

va
ila

bi
l-

ity
 o

f s
up

er
vi

so
rs

)

E
ik

es
et

h 
et

 a
l. 

(2
00

7)

25
 c

hi
ld

re
n 

(1
9 

bo
ys

, 
six

 g
ir

ls)
 w

ith
 a

ut
ism

, 
ag

ed
 4

–7
 y

ea
rs

; 
de

vi
at

io
n 

IQ
 o

f 5
0 

or
 

ab
ov

e 
on

 W
P

P
SI

-R
 

or
 r

at
io

 I
Q

 o
f 5

0 
or

 
m

or
e 

on
 th

e 
Ba

yl
ey

 
Sc

al
es

 o
f I

nf
an

t D
ev

el-
op

m
en

t

• 
 B

eh
av

io
ra

l i
nt

er
ve

nt
io

n 
gr

ou
p 

de
m

on
st

ra
te

d 
si

gn
ifi

ca
nt

ly
 g

re
at

er
 g

ai
ns

 in
  a

da
pt

iv
e 

be
ha

vi
or

 
an

d 
IQ

.
• 

 B
eh

av
io

ra
l g

ro
up

 d
em

on
st

ra
te

d 
si

gn
ifi

ca
nt

ly
 fe

w
er

 s
oc

ia
l p

ro
bl

em
s 

an
d 

ag
gr

es
si

ve
 b

eh
av

io
r 

th
an

 th
e 

ec
le

ct
ic

 g
ro

up
 a

t f
ol

lo
w

-u
p.

• 
 Si

gn
ifi

ca
nt

 d
iff

er
en

ce
s 

in
 s

co
re

s 
fo

r 
V

in
el

an
d 

C
om

po
sit

e,
 S

oc
ia

liz
at

io
n 

be
tw

ee
n 

gr
ou

ps
  

at
 fo

llo
w

-u
p.

• 
 54

%
 o

f c
hi

ld
re

n 
in

 th
e 

be
ha

vi
or

al
 g

ro
up

 p
er

fo
rm

ed
 in

 th
e 

av
er

ag
e 

ra
ng

e 
in

 m
os

t o
r 

al
l 

m
ea

su
re

s 
at

 fo
llo

w
-u

p 
(I

Q
 s

co
re

s 
in

cr
ea

se
d 

fr
om

 a
 m

ea
n 

of
 7

0 
to

 a
 m

ea
n 

of
 1

04
); 

17
%

 o
f t

he
 

ec
le

ct
ic

 g
ro

up
 s

co
re

d 
w

ith
in

 o
ne

 s
ta

nd
ar

d 
de

vi
at

io
n 

of
 th

e 
m

ea
n 

on
 m

ea
n 

IQ
 a

nd
 v

er
ba

l I
Q

 a
t 

fo
llo

w
-u

p.
• 

 C
hi

ld
re

n 
w

ith
 h

ig
h 

in
ta

ke
 I

Q
 s

co
re

d 
hi

gh
er

 o
n 

ou
tc

om
e 

m
ea

su
re

s,
 b

ut
 th

ey
 d

id
 n

ot
 m

ak
e 

si
gn

ifi
ca

nt
ly

 g
re

at
er

 g
ai

ns
 in

 I
Q

, l
an

gu
ag

e,
 o

r 
ad

ap
tiv

e 
sc

or
es

.
C

on
tr

ol
 g

ro
up

 
co

m
pa

ri
so

n 
(h

om
e-

ba
se

d 
E

IB
I 

in
 a

 
co

m
m

un
ity

 se
tt

in
g 

vs
. a

ut
is

m
-s

pe
ci

fic
 

nu
rs

er
y 

se
rv

ic
es

, 
gr

ou
p 

se
le

ct
ed

 b
y 

pa
re

nt
)

M
ag

ia
ti 

et
 a

l. 
(2

00
7)

44
 c

hi
ld

re
n 

(2
7 

bo
ys

, 
on

e 
gi

rl
) w

ith
 A

SD
, 

ag
es

 2
3–

53
 m

on
th

s

• 
 A

ve
ra

ge
 h

ou
rs

 o
f i

nt
er

ve
nt

io
n 

pe
r 

w
ee

k 
w

er
e 

si
gn

ifi
ca

nt
ly

 h
ig

he
r 

fo
r 

E
IB

I 
gr

ou
p 

(3
2.

4 
h)

 th
an

 
th

e 
nu

rs
er

y 
gr

ou
p 

(2
5.

6 
h)

.
• 

 A
t 2

3–
27

-m
on

th
 fo

llo
w

-u
p,

 n
o 

gr
ou

p 
di

ff
er

en
ce

s 
in

 c
og

ni
tiv

e,
 p

la
y,

 a
nd

 la
ng

ua
ge

 s
ki

lls
, o

r 
se

ve
ri

ty
 o

f a
ut

is
m

.
• 

 M
ar

gi
na

lly
 s

ta
tis

tic
al

ly
 s

ig
ni

fic
an

t d
iff

er
en

ce
 o

n 
V

in
el

an
d 

D
ai

ly
 L

iv
in

g 
Sk

ill
s s

ta
nd

ar
d 

sc
or

e 
in

 
fa

vo
r 

of
 E

IB
I 

gr
ou

p.
• 

 N
o 

ch
ild

 w
as

 in
 a

 m
ai

ns
tr

ea
m

 s
ch

oo
l w

ith
ou

t 1
:1

 s
up

po
rt

 a
t f

ol
lo

w
-u

p.
• 

 C
hi

ld
re

n 
w

ho
 im

pr
ov

ed
 th

e 
m

os
t h

ad
 in

ta
ke

 I
Q

s 
gr

ea
te

r 
th

an
 7

0 
an

d 
al

l b
ut

 o
ne

 w
er

e 
ve

rb
al

; 
no

ne
 o

f t
he

 c
hi

ld
re

n 
w

ho
 im

pr
ov

ed
 th

e 
le

as
t h

ad
 in

ta
ke

 I
Q

s 
gr

ea
te

r 
th

an
 5

5 
an

d 
al

l w
er

e 
 no

n-
ve

rb
al

.
• 

 In
iti

al
 I

Q
 a

nd
 r

ec
ep

tiv
e 

la
ng

ua
ge

 r
aw

 s
co

re
s 

w
er

e 
th

e 
st

ro
ng

es
t p

re
di

ct
or

s 
of

 o
ut

co
m

e 
af

te
r 

2 
ye

ar
s.

t
A

bl
e
 5

.1
 

(C
on

tin
ue

d)



105CHAPTER 5 EVIDENCE-BASED TREATMENTS IN COMMUNICATION FOR CHILDREN

R
es

ea
rc

h 
de

si
gn

 
(S

SE
D

 o
r 

gr
ou

p)
St

ud
y

P
ar

ti
ci

pa
nt

s
O

ut
co

m
e

C
on

tr
ol

 g
ro

up
 

co
m

pa
ri

so
n 

(b
as

ed
 

on
 p

ar
en

t s
el

ec
tio

n 
of

 E
IB

I 
or

 “
tr

ea
t-

m
en

t a
s 

us
ua

l”
)

R
em

in
g-

to
n 

et
 a

l. 
(2

00
7)

44
 c

hi
ld

re
n 

w
ith

 
au

tis
m

, 3
0 

to
 4

2 
m

on
th

s 
of

 a
ge

 a
t 

in
ta

ke

• 
 C

hi
ld

re
n 

in
 th

e 
co

m
pa

ri
so

n 
gr

ou
p 

w
er

e 
on

 a
ve

ra
ge

 3
 m

on
th

s 
ol

de
r 

th
an

 th
e 

ch
ild

re
n 

in
 th

e 
be

ha
vi

or
al

 g
ro

up
 a

t i
nt

ak
e.

• 
 B

eh
av

io
ra

l i
nt

er
ve

nt
io

n 
gr

ou
p 

re
ce

iv
ed

 tr
ea

tm
en

t f
or

 a
n 

av
er

ag
e 

of
 2

5.
6 

h 
pe

r 
w

ee
k 

ov
er

 
2 

ye
ar

s 
an

d 
de

m
on

st
ra

te
d 

 si
gn

ifi
ca

nt
ly

 h
ig

he
r 

sc
or

es
 o

n 
IQ

, m
en

ta
l a

ge
, V

in
el

an
d 

D
ai

ly
 

 Li
vi

ng
 S

ki
lls

, a
nd

 V
in

el
an

d 
M

ot
or

 S
ki

lls
 a

t 1
2-

m
on

th
 fo

llo
w

-u
p,

 w
hi

ch
 w

er
e 

m
ai

nt
ai

ne
d 

at
 th

e 
24

-m
on

th
 fo

llo
w

-u
p.

• 
 A

t t
he

 2
4-

m
on

th
 fo

llo
w

-u
p,

 th
e 

be
ha

vi
or

al
 in

te
rv

en
tio

n 
gr

ou
p 

de
m

on
st

ra
te

d 
a 

si
gn

ifi
ca

nt
ly

 
hi

gh
er

 le
ve

l o
f r

es
po

nd
in

g 
to

 jo
in

t a
tt

en
tio

n 
th

an
 th

e 
co

m
pa

ri
so

n 
gr

ou
p,

 b
ut

 th
er

e 
w

as
 n

o 
 di

ff
er

en
ce

 fo
r 

in
iti

at
in

g 
jo

in
t a

tt
en

tio
n.

• 
 B

eh
av

io
ra

l i
nt

er
ve

nt
io

n 
gr

ou
p 

de
m

on
st

ra
te

d 
si

gn
ifi

ca
nt

ly
 h

ig
he

r 
pe

rf
or

m
an

ce
 o

n 
re

ce
pt

iv
e 

an
d 

ex
pr

es
si

ve
 la

ng
ua

ge
 o

n 
th

e 
R

ey
ne

ll 
at

 1
2 

an
d 

24
 m

on
th

s.
• 

 M
or

e 
in

di
vi

du
al

 c
hi

ld
re

n 
in

 th
e 

be
ha

vi
or

al
 in

te
rv

en
tio

n 
gr

ou
p 

th
an

 th
e 

co
m

pa
ri

so
n 

gr
ou

p 
de

m
on

st
ra

te
d 

in
cr

ea
se

s 
in

 I
Q

 o
ve

r 
tim

e.
• 

 C
hi

ld
re

n 
w

ho
 r

es
po

nd
ed

 th
e 

m
os

t t
o 

th
e 

be
ha

vi
or

al
 in

te
rv

en
tio

n 
ha

d 
hi

gh
er

 I
Q

 s
co

re
s,

 h
ig

he
r 

m
en

ta
l a

ge
, a

nd
 h

ig
he

r 
V

in
el

an
d 

C
om

po
sit

e,
 C

om
m

un
ica

tio
n,

 a
nd

 S
oc

ia
l S

ki
lls

 s
co

re
s 

at
 b

as
el

in
e.

C
om

pr
eh

en
si

ve
 

sy
nt

he
si

s:
 d

es
cr

ip
-

tiv
e 

an
al

ys
es

, e
ffe

ct
 

siz
e 

an
al

ys
es

, m
et

a-
an

al
ys

is

R
ei

ch
ow

 
an

d 
W

ol
-

er
y 

(2
00

9)

37
3 

ch
ild

re
n 

w
ith

 
au

tis
m

, A
SD

, P
D

D
, 

or
 P

D
D

-N
O

S 
w

ith
 

a 
m

ea
n 

ag
e 

le
ss

 th
an

 
84

 m
on

th
s (

al
th

ou
gh

 
m

os
t s

tu
di

es
 

re
po

rt
ed

 a
 m

ea
n 

ag
e 

le
ss

 th
an

 4
2 

m
on

th
s 

at
 o

ns
et

 o
f s

tu
dy

)

• 
 D

es
cr

ip
tiv

e 
an

al
ys

es
 fo

r 
sc

ho
ol

 p
la

ce
m

en
t, 

ps
yc

ho
pa

th
ol

og
y,

 a
nd

 d
ia

gn
os

tic
 r

ec
la

ss
ifi

ca
tio

n 
su

gg
es

te
d 

th
at

 E
IB

I 
is

 a
n 

ef
fe

ct
iv

e 
in

te
rv

en
tio

n 
fo

r 
m

an
y 

ch
ild

re
n 

w
ith

 a
ut

is
m

.
• 

 E
ff

ec
t s

iz
e 

an
al

ys
is

 s
ug

ge
st

s 
th

at
 p

os
t-

in
te

rv
en

tio
n 

pe
rf

or
m

an
ce

 w
as

 g
en

er
al

ly
 h

ig
he

r 
th

an
 

pr
e-

in
te

rv
en

tio
n 

pe
rf

or
m

an
ce

 o
n 

m
ul

tip
le

 m
ea

su
re

s 
(I

Q
, a

da
pt

iv
e 

be
ha

vi
or

, e
xp

re
ss

iv
e 

 la
ng

ua
ge

, r
ec

ep
tiv

e 
la

ng
ua

ge
).

• 
 B

et
w

ee
n-

gr
ou

p 
an

al
ys

es
 o

f c
om

pa
ra

tiv
e 

st
ud

ie
s 

su
gg

es
t t

ha
t c

hi
ld

re
n 

re
ce

iv
in

g 
E

IB
I 

m
ad

e 
m

or
e 

ga
in

s 
th

an
 c

om
pa

ri
so

n 
gr

ou
ps

 (e
.g

., 
m

in
im

al
 b

eh
av

io
ra

l i
nt

er
ve

nt
io

n,
 e

cl
ec

tic
 in

te
rv

en
-

tio
n,

 tr
ea

tm
en

t a
s 

us
ua

l).
• 

 M
et

a-
an

al
ys

is
: E

IB
I 

is
 o

n 
av

er
ag

e 
an

 e
ff

ec
tiv

e 
in

te
rv

en
tio

n 
fo

r 
in

cr
ea

si
ng

 I
Q

 s
co

re
s 

am
on

g 
ch

ild
re

n 
w

ith
 a

ut
is

m
.



106 P.A. PRELOCk ET AL.,

t
A

bl
e
 5

.2
 

St
ud

ie
s d

es
ig

ne
d 

to
 im

pr
ov

e 
so

ci
al

 c
om

m
un

ic
at

io
n 

in
 in

di
vi

du
al

s w
ith

 A
SD

 u
sin

g 
jo

in
t a

tte
nt

io
n 

(J
A

) t
ra

in
in

g

R
es

ea
rc

h 
de

si
gn

 
(S

SE
D

 o
r 

gr
ou

p)
St

ud
y

P
ar

ti
ci

pa
nt

s
O

ut
co

m
es

R
C

T
 g

ro
up

 c
om

-
pa

ri
so

n
D

re
w

 e
t a

l. 
(2

00
2)

• 
 24

 c
hi

ld
re

n 
un

de
r 

2 
ye

ar
s 

ol
d 

w
ith

 
ch

ild
ho

od
 a

ut
is

m
, a

ty
pi

ca
l a

ut
is

m
, 

or
 P

D
D

-N
O

S

• 
 Si

gn
ifi

ca
nt

ly
 m

or
e 

ch
ild

re
n 

in
 th

e 
pa

re
nt

 tr
ai

ni
ng

 g
ro

up
 w

en
t f

ro
m

 n
on

-
ve

rb
al

 to
 h

av
in

g 
si

ng
le

-w
or

d 
or

 p
hr

as
e 

sp
ee

ch
 (b

as
ed

 o
n 

pa
re

nt
 r

ep
or

t i
n 

in
te

rv
ie

w
).

• 
 R

an
do

m
iz

ed
 to

 J
A

 p
ar

en
t t

ra
in

in
g 

gr
ou

p 
or

 lo
ca

l s
er

vi
ce

s 
on

ly
 g

ro
up

• 
 M

ar
gi

na
lly

 h
ig

he
r 

la
ng

ua
ge

 c
om

pr
eh

en
si

on
 in

 th
e 

pa
re

nt
 tr

ai
ni

ng
 g

ro
up

 a
t 

fo
llo

w
-u

p 
(b

ut
 it

 d
id

 n
ot

 r
ea

ch
 s

ig
ni

fic
an

ce
).

SS
E

D
 m

ul
tip

le
 

ba
se

lin
e 

de
si

gn
, 

*i
nt

er
ve

nt
io

n 
ta

rg
et

ed
 a

t c
hi

ld
re

n 
w

ith
 a

ut
ism

W
ha

le
n 

an
d 

Sc
hr

ei
bm

an
 

(2
00

3)

• 
 Fi

ve
 4

-y
ea

r-
ol

d 
ch

ild
re

n 
w

ith
 

au
tis

m
 o

r 
P

D
D

-N
O

S
• 

 In
te

rv
en

tio
n 

w
as

 e
ff

ec
tiv

e 
fo

r 
te

ac
hi

ng
 c

or
re

ct
 r

es
po

nd
in

g 
to

 a
du

lt 
JA

 
in

iti
at

io
ns

 (r
es

po
nd

in
g 

to
 s

ho
w

in
g 

an
d 

fo
llo

w
in

g 
a 

ga
ze

 a
nd

 a
 p

oi
nt

) f
or

 a
ll 

ch
ild

re
n.

• 
 Si

x 
ty

pi
ca

lly
 d

ev
el

op
in

g 
ch

ild
re

n 
us

ed
 fo

r 
de

ve
lo

pm
en

ta
l n

or
m

s o
f J

A
• 

 Te
ac

hi
ng

 J
A

 in
iti

at
io

ns
 (p

oi
nt

in
g 

an
d 

co
or

di
na

te
d 

ga
ze

 s
hi

ft
in

g)
 w

as
 

 ef
fe

ct
iv

e 
fo

r 
fo

ur
 o

ut
 o

f t
he

 fi
ve

 c
hi

ld
re

n.
• 

 G
en

er
al

iz
at

io
n 

to
 o

th
er

 c
on

te
xt

s 
w

as
 s

ho
w

n 
fo

r 
fo

ur
 o

ut
 o

f t
he

 fi
ve

 
 ch

ild
re

n 
fo

r 
in

iti
at

io
n.

• 
 P

os
iti

ve
 c

ha
ng

es
 in

 J
A

 w
er

e 
no

tic
ea

bl
e 

to
 in

ve
st

ig
at

or
s 

an
d 

na
ïv

e 
ob

se
rv

er
s.

R
C

T
 p

re
- 

an
d 

po
st

-t
re

at
m

en
t 

gr
ou

p 
 co

m
pa

ri
so

n

A
ld

re
d 

et
 a

l. 
(2

00
4)

• 
 28

 c
hi

ld
re

n 
(2

;0
 to

 5
;1

1 
ye

ar
s 

ol
d)

 
w

ith
 c

la
ss

ic
 a

ut
is

m
• 

 Si
gn

ifi
ca

nt
 r

ed
uc

tio
n 

in
 a

ut
is

m
 s

ym
pt

om
s 

as
 m

ea
su

re
d 

by
 th

e 
A

D
O

S 
se

en
 

in
 th

e 
pa

re
nt

-t
ra

in
in

g 
an

d 
ro

ut
in

e 
ca

re
 g

ro
up

 c
om

pa
re

d 
w

ith
 th

e 
ro

ut
in

e 
ca

re
 g

ro
up

 a
lo

ne
.

• 
 A

ll 
bu

t t
w

o 
ch

ild
re

n 
in

 th
e 

tr
ea

tm
en

t g
ro

up
 s

ho
w

ed
 s

ig
ni

fic
an

t i
nc

re
as

es
 

in
 r

ec
ip

ro
ca

l s
oc

ia
l i

nt
er

ac
tio

n,
 e

ng
ag

em
en

t, 
ra

pp
or

t, 
an

d 
so

ci
al

 r
es

po
ns

es
, 

an
d 

sp
on

ta
ne

ou
s 

in
iti

at
io

n 
of

 s
oc

ia
l i

nt
er

ac
tio

n.
• 

 R
ed

uc
tio

n 
in

 a
ut

is
m

 s
ym

pt
om

s 
in

 th
e 

tr
ea

tm
en

t g
ro

up
 s

ho
w

n 
ac

ro
ss

 
al

l s
ev

er
ity

 le
ve

ls
 a

nd
 a

ll 
ag

e 
gr

ou
ps

, b
ut

 a
 g

re
at

er
 tr

en
d 

w
as

 s
ee

n 
in

 th
e 

yo
un

ge
r 

su
bg

ro
up

.
• 

 Si
gn

ifi
ca

nt
 tr

ea
tm

en
t e

ff
ec

t m
ai

nl
y 

se
en

 in
 th

e 
re

cip
ro

ca
l s

oc
ia

l i
nt

er
ac

tio
n 

su
b-

do
m

ai
n 

of
 th

e 
A

D
O

S.
• 

 N
o 

si
gn

ifi
ca

nt
 tr

ea
tm

en
t e

ff
ec

t w
as

 fo
un

d 
in

 th
e 

co
m

m
un

ica
tio

n 
su

b-
do

m
ai

n;
 

qu
al

ita
tiv

el
y,

 h
ow

ev
er

, c
hi

ld
re

n 
in

 th
e 

tr
ea

tm
en

t g
ro

up
 w

er
e 

re
po

rt
ed

 a
t 

po
st

-t
re

at
m

en
t t

o 
us

e 
a 

va
ri

et
y 

of
 s

in
gl

e 
w

or
ds

 s
oc

ia
lly

 to
 s

ee
k 

at
te

nt
io

n,
 

re
qu

es
t a

nd
 d

ir
ec

t a
tt

en
tio

n;
 th

e 
co

nt
ro

l g
ro

up
 w

er
e 

m
or

e 
lik

el
y 

to
 u

se
 

si
ng

le
 w

or
ds

 to
 la

be
l o

bj
ec

ts
.



107CHAPTER 5 EVIDENCE-BASED TREATMENTS IN COMMUNICATION FOR CHILDREN

• 
 C

hi
ld

re
n 

in
 th

e 
tr

ea
tm

en
t g

ro
up

 m
ad

e 
si

gn
ifi

ca
nt

ly
 m

or
e 

pr
og

re
ss

 
in

 e
xp

re
ss

iv
e 

la
ng

ua
ge

 o
ve

r 
th

e 
ye

ar
 a

s 
m

ea
su

re
d 

by
 th

e 
M

ac
A

rt
hu

r 
 C

om
m

un
ica

tio
n 

D
ev

el
op

m
en

t I
nv

en
to

ry
 (M

C
D

I)
 c

om
pa

re
d 

to
 th

e 
co

nt
ro

l 
gr

ou
p;

 n
o 

si
gn

ifi
ca

nt
 d

iff
er

en
ce

 w
as

 fo
un

d 
fo

r 
co

m
pr

eh
en

si
on

.
• 

 A
 n

on
-s

ig
ni

fic
an

t i
nc

re
as

e 
w

as
 s

ee
n 

fo
r 

th
e 

tr
ea

tm
en

t g
ro

up
 c

om
pa

re
d 

to
 

th
e 

co
nt

ro
l g

ro
up

 o
n 

th
e 

V
in

el
an

d 
C

om
m

un
ica

tio
n 

su
b-

do
m

ai
n.

• 
 T

he
re

 w
as

 n
o 

si
gn

ifi
ca

nt
 d

iff
er

en
ce

 in
 le

ve
ls

 o
f s

ha
re

d 
at

te
nt

io
n 

du
ri

ng
 th

e 
pa

re
nt

–c
hi

ld
 in

te
ra

ct
io

n.
• 

 T
he

 tr
ea

tm
en

t g
ro

up
 s

ho
w

ed
 s

ig
ni

fic
an

tly
 b

et
te

r 
ou

tc
om

es
 in

 p
ar

en
ta

l 
po

si
tiv

e 
sy

nc
hr

on
ou

s 
co

m
m

un
ic

at
io

n 
an

d 
an

 in
cr

ea
se

 in
 c

hi
ld

 c
om

m
un

ic
a-

tio
n 

ac
ts

 d
ur

in
g 

pa
re

nt
–c

hi
ld

 in
te

ra
ct

io
n.

• 
 St

ud
y 

1:
 S

SE
D

 
m

ul
tip

le
 p

ro
be

 
de

si
gn

 a
cr

os
s 

be
ha

vi
or

s 
(c

hi
l-

dr
en

 ta
ug

ht
 J

A
)

Jo
ne

s 
et

 a
l. 

(2
00

6)
• 

 St
ud

y 
1:

 fi
ve

 c
hi

ld
re

n 
(2

 to
 3

 y
ea

rs
 

ol
d)

; t
hr

ee
 w

ith
 P

D
D

-N
O

S,
 o

ne
 

w
ith

 a
ut

is
m

, o
ne

 w
ith

 A
SD

• 
 St

ud
y 

1:
A

ll 
ch

ild
re

n 
m

as
te

re
d 

re
sp

on
di

ng
 to

 a
nd

 in
iti

at
in

g 
JA

 d
ur

in
g 

in
te

rv
en

tio
n 

im
pl

em
en

te
d 

by
 te

ac
he

rs
, a

lth
ou

gh
 a

cq
ui

si
tio

n 
w

as
 a

t v
ar

ia
bl

e 
ra

te
s.

• 
 H

ig
h 

le
ve

ls
 o

f p
er

fo
rm

an
ce

 w
er

e 
se

en
 fo

r 
al

l c
hi

ld
re

n 
du

ri
ng

 g
en

er
al

iz
at

io
n 

to
 n

ov
el

 s
tim

ul
i a

nd
 m

ai
nt

en
an

ce
 w

ith
 o

ri
gi

na
l t

oy
s.

• 
 St

ud
y 

2:
 S

SE
D

 
cl

in
ic

al
 e

xt
en

-
si

on
 o

f s
ki

lls
 

le
ar

ne
d 

w
ith

 
te

ac
he

r 
(p

ar
en

ts
 

re
ce

iv
ed

 J
A

 
in

st
ru

ct
io

n 
an

d 
ta

ug
ht

 to
 

ch
ild

re
n)

• 
 St

ud
y 

2:
 tw

o 
ch

ild
re

n 
fr

om
 S

tu
dy

 
1 

(2
;2

 to
 3

;0
 y

ea
rs

 o
ld

), 
on

e 
w

ith
 

au
tis

m
 a

nd
 o

ne
 A

SD

• 
 St

ud
y 

2:
 N

ei
th

er
 c

hi
ld

 d
em

on
st

ra
te

d 
re

sp
on

di
ng

 to
 o

r 
in

iti
at

in
g 

JA
 w

ith
 

pa
re

nt
 d

ur
in

g 
ba

se
lin

e.
• 

 B
ot

h 
ch

ild
re

n 
m

as
te

re
d 

th
es

e 
sk

ill
s 

w
ith

 th
ei

r 
pa

re
nt

s 
fo

r 
bo

th
 to

ys
 a

nd
 

ro
ut

in
es

.
• 

 G
en

er
al

iz
at

io
n 

of
 b

ot
h 

sk
ill

s 
w

as
 s

ee
n 

to
 o

th
er

 to
ys

, p
ic

tu
re

s,
 a

nd
 r

ou
tin

es
 

fo
r 

bo
th

 c
hi

ld
re

n.

(C
on

tin
ue

d)



108 P.A. PRELOCk ET AL.,

R
es

ea
rc

h 
de

si
gn

 
(S

SE
D

 o
r 

gr
ou

p)
St

ud
y

P
ar

ti
ci

pa
nt

s
O

ut
co

m
es

• 
 St

ud
y 

3:
 in

ve
st

i-
ga

tio
n 

of
 c

ol
la

t-
er

al
 e

ff
ec

ts
 a

nd
 

so
ci

al
 v

al
id

ity
 o

f 
in

te
rv

en
tio

n

• 
 St

ud
y 

3:
 fo

ur
 o

f t
he

 fi
ve

 c
hi

ld
re

n 
fr

om
 S

tu
dy

 1
• 

 St
ud

y 
3:

 T
he

re
 w

as
 a

n 
in

cr
ea

se
 in

 th
e 

nu
m

be
r 

an
d 

va
ri

et
y 

of
 v

oc
al

iz
at

io
ns

 
se

en
 fo

r 
al

l f
ou

r 
ch

ild
re

n 
du

ri
ng

 e
pi

so
de

s 
of

 J
A

.
• 

 T
he

 tw
o 

ch
ild

re
n 

fr
om

 S
tu

dy
 2

 w
er

e 
ra

te
d 

as
 a

pp
ea

ri
ng

 m
or

e 
in

te
re

st
ed

 in
 

in
te

ra
ct

in
g 

an
d 

co
m

m
un

ic
at

iv
e 

w
ith

 th
ei

r 
m

ot
he

rs
, h

ap
pi

er
, a

nd
 a

s h
av

in
g 

a 
cl

os
er

 r
el

at
io

ns
hi

p 
w

ith
 th

ei
r 

m
ot

he
rs

 p
os

t-
tr

ea
tm

en
t; 

th
ey

 w
er

e 
al

so
 r

at
ed

 
as

 m
or

e 
si

m
ila

r 
to

 a
 ty

pi
ca

lly
-d

ev
el

op
in

g 
pe

er
 o

n 
so

ci
al

-c
om

m
un

ic
at

iv
e 

ch
ar

ac
te

ri
st

ic
s 

(in
te

re
st

, e
xp

re
ss

iv
en

es
s,

 h
ap

pi
ne

ss
, r

el
at

io
ns

hi
p)

 a
t p

os
t-

tr
ea

tm
en

t; 
on

e 
in

cr
ea

se
d 

th
e 

am
ou

nt
 o

f t
im

e 
he

 e
ng

ag
ed

 in
 c

oo
rd

in
at

ed
 

JA
 fr

om
 p

re
- 

to
 p

os
t-

tr
ea

tm
en

t a
nd

 o
ne

 o
f t

he
 tw

o 
ge

ne
ra

liz
ed

 J
A

 a
cr

os
s 

se
tt

in
g 

an
d 

m
at

er
ia

ls
.

R
C

T
 g

ro
up

 c
om

-
pa

ri
so

n
k

as
ar

i e
t a

l. 
(2

00
6)

58
 (4

6 
bo

ys
 a

nd
 1

2 
gi

rl
s)

 c
hi

ld
re

n 
w

ith
 a

ut
is

m
 (3

–4
 y

ea
r 

ol
ds

) i
n 

ea
rl

y 
in

te
rv

en
tio

n 
pr

og
ra

m

• 
 JA

 g
ro

up
 a

nd
 p

la
y 

gr
ou

p 
sh

ow
ed

 s
ig

ni
fic

an
t i

m
pr

ov
em

en
t i

n 
in

iti
at

in
g 

“s
ho

w
s”

 c
om

pa
re

d 
to

 c
on

tr
ol

.
• 

 JA
 g

ro
up

 s
ho

w
ed

 g
re

at
er

 im
pr

ov
em

en
t i

n 
re

sp
on

di
ng

 to
 J

A
.

• 
 JA

 g
ro

up
 m

ad
e 

si
gn

ifi
ca

nt
 g

ai
ns

 in
 g

iv
in

g 
co

m
pa

re
d 

to
 p

la
y 

gr
ou

p 
an

d 
m

or
e 

co
or

di
na

te
d 

jo
in

t l
oo

ks
.

• 
 JA

 g
ro

up
 e

ng
ag

ed
 in

 m
or

e 
ch

ild
-i

ni
tia

te
d 

JA
 th

an
 th

e 
co

nt
ro

l g
ro

up
.

SS
E

D
 m

ul
tip

le
 

ba
se

lin
e 

re
ve

rs
al

 
ac

ro
ss

 3
 p

ar
tic

i-
pa

nt
s,

 *
tr

ea
tm

en
t 

ta
rg

et
ed

 a
t c

hi
ld

re
n 

w
ith

 a
ut

ism

M
ar

tin
s 

an
d 

H
ar

ri
s 

(2
00

6)

T
hr

ee
 b

oy
s w

ith
 a

ut
is

m
, (

3;
10

 to
 4

;8
 

ye
ar

s 
ol

d)
• 

 R
es

po
nd

in
g 

to
 J

A
 w

as
 d

ef
in

ed
 a

s 
a 

90
-d

eg
re

e 
he

ad
 tu

rn
 fo

r 
2 

s 
to

w
ar

d 
an

 
ob

je
ct

 fo
llo

w
in

g 
an

 a
tt

en
tio

n-
ge

tt
in

g 
ph

ra
se

 a
nd

 h
ea

d 
tu

rn
 b

y 
th

e 
ad

ul
t.

• 
 Fo

llo
w

in
g 

in
te

rv
en

tio
n,

 r
es

po
nd

in
g 

to
 J

A
 s

ki
lls

 in
cr

ea
se

d 
fo

r 
al

l c
hi

ld
re

n 
an

d 
w

er
e 

m
ai

nt
ai

ne
d 

w
ith

ou
t t

he
 p

re
se

nc
e 

of
 a

dd
iti

on
al

 r
ei

nf
or

ce
m

en
t.

• 
 L

on
ge

r 
ac

qu
is

iti
on

 ti
m

es
 w

er
e 

se
en

 fo
r 

al
l c

hi
ld

re
n 

w
he

n 
re

sp
on

di
ng

 to
 

“l
oo

k,
” 

he
ad

 tu
rn

, a
nd

 e
ye

 g
az

e 
fr

om
 a

du
lt.

• 
 G

en
er

al
iz

at
io

n 
to

 o
th

er
 s

et
tin

gs
 a

nd
 o

th
er

 in
di

vi
du

al
s 

w
as

 o
bs

er
ve

d 
fo

r 
al

l 
th

re
e 

ch
ild

re
n.

• 
 T

he
re

 w
er

e 
m

in
im

al
 to

 n
o 

in
cr

ea
se

s 
in

 in
iti

at
in

g 
JA

 fo
r 

an
y 

ch
ild

 fo
llo

w
in

g 
in

te
rv

en
tio

n.
• 

 Tw
o 

of
 th

e 
ch

ild
re

n 
in

cr
ea

se
d 

th
ei

r 
re

qu
es

ts
 fo

r 
ite

m
s 

fr
om

 th
e 

ad
ul

t f
ol

-
lo

w
in

g 
in

te
rv

en
tio

n.

t
A

bl
e
 5

.2
 

(C
on

tin
ue

d)



109CHAPTER 5 EVIDENCE-BASED TREATMENTS IN COMMUNICATION FOR CHILDREN
R

es
ea

rc
h 

de
si

gn
 

(S
SE

D
 o

r 
gr

ou
p)

St
ud

y
P

ar
ti

ci
pa

nt
s

O
ut

co
m

es

SS
E

D
 m

ul
tip

le
 

ba
se

lin
e 

ac
ro

ss
 

pa
rt

ic
ip

an
ts

, 
*i

nt
er

ve
nt

io
n 

ta
rg

et
ed

 a
t c

hi
ld

re
n 

w
ith

 a
ut

ism

W
ha

le
n 

et
 a

l. 
(2

00
6)

Fo
ur

 p
re

sc
ho

ol
er

s 
(m

ea
n 

ag
e 

4;
2)

 
w

ith
 a

ut
is

m
• 

 T
he

re
 w

as
 a

n 
in

cr
ea

se
 in

 so
ci

al
 in

iti
at

io
ns

 a
nd

 p
os

iti
ve

 a
ffe

ct
 to

w
ar

d 
th

e 
ex

pe
ri

m
en

te
r 

at
 p

os
t-

tr
ea

tm
en

t b
ut

 a
 d

ec
re

as
e 

in
 p

os
iti

ve
 a

ffe
ct

 a
t f

ol
lo

w
-u

p.
• 

 A
ll 

fo
ur

 c
hi

ld
re

n 
sh

ow
ed

 in
cr

ea
se

s 
in

 s
po

nt
an

eo
us

 s
pe

ec
h 

at
 p

os
t-

tr
ea

t-
m

en
t; 

so
m

ew
ha

t m
ai

nt
ai

ne
d 

at
 fo

llo
w

-u
p 

(r
em

ai
ne

d 
ab

ov
e 

ba
se

lin
e)

.

R
C

T
 g

ro
up

 c
om

-
pa

ri
so

n,
 *

in
te

r-
ve

nt
io

n 
ta

rg
et

ed
 

at
 ch

ild
re

n 
w

ith
 

au
tis

m

G
ul

sr
ud

 
et

 a
l. 

(2
00

7)
35

 c
hi

ld
re

n 
(2

8 
m

al
es

, s
ev

en
 fe

m
al

es
) 

w
ith

 a
ut

is
m

 (3
3–

54
 m

on
th

s)
• 

 Fo
llo

w
in

g 
in

te
rv

en
tio

n,
 s

ig
ni

fic
an

tly
 m

or
e 

ch
ild

re
n 

in
 th

e 
JA

 g
ro

up
 

ac
kn

ow
le

dg
ed

 th
e 

no
ve

l p
ro

be
 (e

ye
 g

az
e 

or
 n

on
-v

er
ba

l g
es

tu
re

 to
w

ar
d 

th
e 

pr
ob

e 
an

d 
ve

rb
al

iz
at

io
n 

ab
ou

t t
he

 p
ro

be
) c

om
pa

re
d 

to
 th

e 
sy

m
bo

lic
 p

la
y 

(S
P

) g
ro

up
.

• 
 O

f t
ho

se
 w

ho
 a

ck
no

w
le

dg
ed

 th
e 

pr
ob

e 
in

 e
ac

h 
gr

ou
p,

 s
ig

ni
fic

an
tly

 m
or

e 
ch

ild
re

n 
in

 th
e 

JA
 g

ro
up

 e
ng

ag
ed

 in
 c

oo
rd

in
at

ed
 jo

in
t l

oo
ks

 b
et

w
ee

n 
a 

pe
rs

on
 a

nd
 th

e 
pr

ob
e 

co
m

pa
re

d 
to

 th
e 

SP
 g

ro
up

; t
hi

s 
en

ga
ge

m
en

t l
as

te
d 

si
gn

ifi
ca

nt
ly

 lo
ng

er
 th

an
 th

at
 s

ee
n 

fo
r 

th
e 

ch
ild

re
n 

in
 th

e 
SP

 g
ro

up
.

• 
 T

he
 J

A
 g

ro
up

 s
ig

ni
fic

an
tly

 in
cr

ea
se

d 
th

ei
r 

co
or

di
na

te
d 

jo
in

t l
oo

ks
 a

cr
os

s 
th

e 
in

te
rv

en
tio

n,
 b

ut
 th

e 
SP

 g
ro

up
 d

id
 n

ot
.

• 
 T

he
re

 w
er

e 
no

 s
ig

ni
fic

an
t d

iff
er

en
ce

s 
be

tw
ee

n 
th

e 
JA

 a
nd

 th
e 

SP
 g

ro
up

 o
n 

ve
rb

al
iz

at
io

ns
 a

nd
 n

on
-v

er
ba

l g
es

tu
re

s 
fo

llo
w

in
g 

in
te

rv
en

tio
n.

SS
E

D
 m

ul
tip

le
 

ba
se

lin
e 

de
si

gn
 

ac
ro

ss
 p

ar
tic

ip
an

t 
pa

ir
s

C
hr

on
ol

og
ic

al
 a

ge
 

co
m

pa
ris

on
 g

ro
up

 
no

t r
ec

ei
vi

ng
 

tr
ea

tm
en

t (
us

ed
 to

 
in

fo
rm

 le
ve

ls 
of

 JA
)

R
oc

ha
 e

t a
l. 

(2
00

7)
• 

 T
hr

ee
 c

hi
ld

re
n 

w
ith

 a
ut

is
m

 (2
6,

 2
7,

 
42

 m
on

th
s)

; t
w

o 
m

ot
he

rs
 a

nd
 o

ne
 

fa
th

er

• 
 C

hi
ld

re
n 

re
sp

on
de

d 
to

 p
ar

en
ts

’ J
A

 b
id

s 
at

 b
as

el
in

e,
 d

ur
in

g 
tr

ea
tm

en
t, 

po
st

-
tr

ea
tm

en
t, 

an
d 

fo
llo

w
-u

p.

• 
 P

ar
en

ts
 r

ep
or

te
d 

sa
tis

fa
ct

io
n 

w
ith

 th
e 

tr
ea

tm
en

t a
nd

 in
iti

at
ed

 m
or

e 
JA

 b
id

s 
du

ri
ng

 tr
ai

ni
ng

 th
an

 b
as

el
in

e.
• 

 C
hi

ld
re

n 
re

sp
on

de
d 

to
 a

 g
re

at
er

 n
um

be
r 

of
 J

A
 b

id
s 

du
ri

ng
 la

te
r 

ph
as

es
 o

f 
tr

ea
tm

en
t a

nd
 p

os
t-

tr
ea

tm
en

t t
ha

n 
at

 b
as

el
in

e.
• 

 T
he

re
 w

as
 a

 g
en

er
al

iz
ed

 im
pr

ov
em

en
t i

n 
JA

 r
es

po
nd

in
g 

an
d 

in
iti

at
io

n
• 

 A
ll 

ch
ild

re
n 

sh
ow

ed
 g

re
at

es
t l

ev
el

s 
of

 c
oo

rd
in

at
ed

 J
A

 d
ur

in
g 

th
e 

la
st

 p
ha

se

SS
E

D
 m

ul
tip

le
 

ba
se

lin
e 

de
si

gn
Sc

he
rt

z 
an

d 
O

do
m

 
(2

00
7)

T
hr

ee
 to

dd
le

rs
 (2

2,
 2

4,
 3

3 
m

on
th

s)
 

w
ith

 a
ut

is
m

• 
 Tw

o 
of

 th
e 

su
bj

ec
ts

 s
ho

w
ed

 s
te

ad
y 

im
pr

ov
em

en
t i

n 
al

l p
ha

se
s 

(f
oc

us
in

g 
on

 
fa

ce
s,

 tu
rn

 ta
ki

ng
, r

es
po

nd
in

g 
to

 J
A

, i
ni

tia
tin

g 
JA

).
• 

 A
ll 

th
re

e 
sh

ow
ed

 im
pr

ov
em

en
ts

 o
ve

r 
ba

se
lin

e.
• 

 G
en

er
al

iz
at

io
n 

w
as

 s
ee

n 
ac

ro
ss

 h
om

e 
an

d 
co

m
m

un
ity

 c
on

te
xt

s.
• 

 Sk
ill

s 
m

ai
nt

ai
ne

d 
fiv

e 
w

ee
ks

 p
os

t-
tr

ea
tm

en
t.

• 
 P

ar
en

ts
 in

di
ca

te
d 

lo
ng

-t
er

m
 c

hi
ld

 c
om

pe
te

nc
e 

as
 r

es
ul

t o
f i

nt
er

ve
nt

io
n.

(C
on

tin
ue

d)



110 P.A. PRELOCk ET AL.,

R
es

ea
rc

h 
de

si
gn

 
(S

SE
D

 o
r 

gr
ou

p)
St

ud
y

P
ar

ti
ci

pa
nt

s
O

ut
co

m
es

R
C

T
 g

ro
up

 
 co

m
pa

ri
so

n,
  

ra
nd

om
iz

ed
 

al
lo

ca
tio

n 
to

 J
A

 
gr

ou
p,

 o
r 

co
nt

ro
l 

gr
ou

p

k
as

ar
i e

t a
l. 

(2
00

8)
 

(f
ol

lo
w

-u
p 

to
 

k
as

ar
i e

t a
l. 

20
06

)

• 
 58

 c
hi

ld
re

n 
(3

–4
 y

ea
rs

 o
f a

ge
) w

ith
 

au
tis

m
• 

 JA
 a

nd
 S

P
 g

ro
up

s 
sh

ow
ed

 s
ig

ni
fic

an
tly

 g
re

at
er

 g
ro

w
th

 in
 e

xp
re

ss
iv

e 
la

n-
gu

ag
e 

ov
er

 ti
m

e 
co

m
pa

re
d 

to
 c

on
tr

ol
 g

ro
up

.
• 

 R
an

do
m

iz
ed

 a
llo

ca
tio

n 
to

 J
A

 g
ro

up
, 

sy
m

bo
lic

 p
la

y 
(S

P)
 g

ro
up

, o
r 

 co
nt

ro
l 

gr
ou

p

• 
 T

he
re

 w
as

 n
o 

si
gn

ifi
ca

nt
 e

ff
ec

t o
f t

re
at

m
en

t o
n 

re
ce

pt
iv

e 
la

ng
ua

ge
 g

ro
w

th
 

ov
er

 ti
m

e.
• 

 P
re

-i
nt

er
ve

nt
io

n 
av

er
ag

e 
of

 J
A

 in
iti

at
io

ns
, r

es
po

nd
in

g 
to

 J
A

, a
nd

 d
ur

at
io

n 
of

 c
hi

ld
-i

ni
tia

te
d 

JA
 e

pi
so

de
s 

al
l s

ig
ni

fic
an

tly
 p

re
di

ct
ed

 e
xp

re
ss

iv
e 

la
ng

ua
ge

 
gr

ow
th

.
• 

 56
 c

hi
ld

re
n 

at
 6

 m
on

th
s p

os
t-

tr
ea

t-
m

en
t a

nd
 5

3 
ch

ild
re

n 
at

 1
2 

m
on

th
s 

po
st

-t
re

at
m

en
t

• 
 C

hi
ld

re
n 

w
ith

 h
ig

he
r 

ex
pr

es
si

ve
 la

ng
ua

ge
 (m

or
e 

th
an

 fi
ve

 w
or

ds
 a

nd
 

hi
gh

er
 th

an
 2

0 
m

on
th

s 
on

 R
ey

ne
ll)

 a
t p

re
-t

re
at

m
en

t e
xp

er
ie

nc
ed

 m
or

e 
ex

pr
es

si
ve

 la
ng

ua
ge

 g
ro

w
th

.
• 

 C
hi

ld
re

n 
w

ith
 lo

w
 e

xp
re

ss
iv

e 
la

ng
ua

ge
 a

t p
re

-t
re

at
m

en
t s

ho
w

ed
 s

ig
ni

fi-
ca

nt
ly

 g
re

at
er

 e
xp

re
ss

iv
e 

la
ng

ua
ge

 g
ro

w
th

 in
 th

e 
JA

 g
ro

up
 c

om
pa

re
d 

to
 th

e 
SP

 a
nd

 c
on

tr
ol

 g
ro

up
s.

• 
 T

he
re

 w
as

 a
 s

ig
ni

fic
an

tly
 g

re
at

er
 r

at
e 

of
 c

ha
ng

e 
in

 J
A

 a
nd

 S
P

 s
ki

lls
 o

ve
r 

tim
e 

fo
r 

bo
th

 e
xp

er
im

en
ta

l g
ro

up
s.

t
A

bl
e
 5

.2
 

(C
on

tin
ue

d)



111CHAPTER 5 EVIDENCE-BASED TREATMENTS IN COMMUNICATION FOR CHILDREN

have been shown to be capable of  providing 
effective intervention targeting language 
and communication (Moes and Frea 2002) 
and synchronous play, which lead to an 
increase in their children’s language and 
communication (Siller and Sigman 2002).

In order to optimize parents’ ability to 
interact in a facilitative way with their chil-
dren with ASD, Sussman (1999) developed 
More Than Words (MTW). This program 
grows out of the tradition of “child-
centered” or “responsive” interventions, 
building on the rationale that language is 
normally learned in the context of playful, 
affectively-positive interactions (Bloom 
1993) in which adults follow the child’s lead 
to maximize the child’s attention, then say 
or do something for which the child shows 
an interest. This program trains parents to 
use specific interactive techniques to maxi-
mize their child’s ability to pay attention, 
to find enjoyment in two-way communica-
tion, to imitate and understand what others 
say and do, to interact and have fun doing 
it, and to practice what has been learned. 
Parents also learn that their child’s success 
depends on their ability to create activi-
ties that have a structure, are predictable 
and allow for repetition. Generally, the 
goals emphasized in the MTW program 
include increasing interaction and vocabu-
lary. Specific objectives aimed at children 
at particular stages of communication are 
also provided. These stages are referred 
to in MTW as the “own agenda” (prein-
tentional) stage, the “requester” (prelin-
guistic) stage, the “early communicator” 
(first words) user stage, and the “partner” 
(word combination) stage. Overall, parents 
are trained to teach new reasons for com-
municating and to facilitate a connection 
between what is being said and what is 
happening (Sussman 1999). Parents par-
ticipating in the MTW program learn spe-
cific strategies to support their children’s 
communication (e.g., observing, waiting 
and listening to their child; including their 
child’s interests in play, imitating their 

action, interpreting their intention and 
intruding on their activities; saying less, 
going slow, emphasizing or stressing criti-
cal information and showing their child 
what to focus on or how to do things). Two 
studies have examined the effectiveness of 
this intervention for families and children 
with ASD. McConachie et al. (2005) used 
the MTW program to facilitate parental 
understanding of ASD and the social com-
munication of their children. As a result 
of participation in the program, parents 
increased their use of facilitative strate-
gies and children with ASD increased their 
vocabulary size. A second study by Girola-
metto et al. (2007) found similar results for 
three families of children between 2.8 and 
3.2 years of age, with parents increasing 
their use of responsive strategies and chil-
dren increasing their vocabulary. Table 5.3 
displays the details of these studies. Cur-
rently, randomized controlled trials inves-
tigating the effectiveness of the MTW 
program are underway at three different 
institutions.

Milieu communication training (MCT). 
This intervention has a strong empirical 
evidence base. It was developed to facili-
tate early communication and language of 
young children with developmental disabil-
ities (Gilbert 2008) including those with 
ASD. MCT is derived from the behavior-
ist tradition, drawing on the strengths of 
behavioral programming including the use 
of task analysis, predictable structure and 
attention to antecedent and consequent 
events (Gilbert 2008; Yoder and Stone 
2006a, b; Yoder and Warren 2001). It was, 
however, designed to address some of the 
shortcomings that characterize behavioral 
interventions, that is, the tendency for pas-
sive, prompt-dependent communication, 
and difficulties in generalization. MCT 
applies behaviorist principles in a natural-
istic context and engineers the environ-
ment so that objects and activities that 
interest the child require adult assistance. 
Adults then follow the child’s attentional 
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lead to procure these objects and activities 
in which the child demonstrates sponta-
neous interest. Ultimately, the goal is to 
shape communicative behavior to develop 
functional language. MCT can be imple-
mented at either the prelinguistic level, 
by means of prelinguistic milieu teaching 
(PMT) for children who do not yet use 
spoken language, or the enhanced milieu 
teaching (EMT) level, for children begin-
ning to use their first words.

Several strategies are used in MCT to 
support the intentional communication in 
the prelinguistic phase for children with 
language delays, including those children 
with ASD. These strategies require arrang-
ing the natural environment to promote 
communication, such as placing objects 
of interest in sight but out of reach and 
encouraging spontaneous communica-
tion by using time delay or expectant wait-
ing – refraining from verbal prompting and 

tAble 5.3 Studies designed to improve communication in individuals with ASD using More 
Than Words

Research 
design (SSED 
or group) Study Participants Outcome

Delayed control 
group study 
(groups based 
on availability 
of class, not 
random assign-
ment)

McConachie 
et al. (2005)

51 preschool-aged 
children (24–48 
months) with 
language delay and 
suspected autism; 
57% diagnosed 
with autism, others 
with PDD-NOS 
or developmental 
language disorder 
(DLD); 49 mothers 
and two fathers

•  Participants with autism in the intervention 
group had a significantly larger expressive 
vocabulary following intervention com-
pared to those with autism in the control 
group.

•  The participants with PDD-NOS or DLD 
in the intervention group had the same 
result as the control group.

•  There was a significant difference between 
the autism intervention group and the 
control group in parents’ use of facilitative 
strategies, with more strategies used among 
the parents of children in the autism inter-
vention group.

•  There was no significant difference for 
children’s social communication score, 
child behavior problems, parental stress, or 
adaptation.

Multiple case 
study

Girolametto 
et al. (2007)

Three families of 
children (2.8–3.2 
years old) with 
ASD

•  Parents showed increased use of responsive 
interaction strategies.

•  All children demonstrated increases in 
vocabulary size post-intervention, measured 
by the MacArthur Communication Develop-
ment Inventory (MCDI).

•  An increase in lexical diversity was 
observed.

•  The rate of communicative acts and the 
number of social interaction sequences 
increased post-treatment.

•  Two of the three children demonstrated 
increases in initiations.



113CHAPTER 5 EVIDENCE-BASED TREATMENTS IN COMMUNICATION FOR CHILDREN

 giving a child sufficient time to formulate 
a response. In addition, the communica-
tion partner might withhold objects or 
materials of interest or only give portions 
of needed materials or an inadequate supply 
to facilitate a spontaneous requesting and 
commenting. The communication partner 
might also sabotage or change a routine or 
violate expectations in a routine as well as 
protest actions or create unexpected situa-
tions to elicit a response. In the use of both 
PMT and EMT, the interventionist models 
the desired behavior, reinforces responses 
naturally and imitates words or actions in 
a contingent manner. Research suggests 
that parents can be taught to use MCT to 
facilitate their children’s spontaneous com-
munication and increase utterance length, 
as well as the number and diversity of words 
spoken (Hancock and kaiser 2002; kaiser 
et al. 2000; Hemmeter and kaiser 1994), 
and that children generalize this learning to 
the home setting (kaiser and Hester 1994). 
Further, children with ASD increase their 
spontaneous requests when using MCT 
(Olive et al. 2008). Research outcomes 
for PMT and EMT demonstrate similar 
increases in spontaneous requesting, turn-
taking, and initiation of joint attention (Yoder 
and Stone 2006a, b). Table 5.4 presents the 
details of studies examining the outcomes of 
MCT for children with autism.

Picture Exchange Communication System 
(PECS). This intervention was devel-
oped for children with ASD and other 
social-communication deficits who exhibit 
limited or no functional communica-
tion (Frost and Bondy 1994). The goal is 
to teach functional communication (e.g., 
requesting) within a social context using 
intrinsic, non-social rewards (e.g., getting 
the item requested) (Prelock 2006). PECS 
was designed to circumvent problems 
associated with traditional language reme-
diation including prerequisite attending 
and imitation skills, pointing, and initia-
tion (Bondy and Frost 1994, 1998, 2001). 
PECS focuses on facilitating spontaneous 

communication while avoiding prompt 
dependency and extensive training is not 
required prior to the initiation of the sys-
tem (Bondy and Frost 1998; Prelock 2006). 
PECS consists of six phases beginning with 
teaching the physically assisted exchange in 
Phase I, expanding spontaneity in Phase II, 
teaching picture discrimination in Phase 
III, building sentence structure in Phase 
IV, responding to questions in Phase V, 
and commenting in response to questions 
in Phase VI (Frost and Bondy 2002). 
Goals established for PECS are said to 
serve directive or regulatory (e.g., request-
ing, demanding, commanding) and social 
(e.g., commenting, describing, naming) 
communication functions (Prelock 2006), 
although the “social” functions are limited 
to scripted comments, such as “I see X.”

Several studies have been implemented 
in the last 15 years to investigate the 
effectiveness of PECS as communica-
tion intervention for children with ASD. 
Table 5.5 provides a listing of those stud-
ies, summarizing the outcomes that have 
been achieved when implementing this 
intervention. Generally, PECS has been 
tested in small group and SSED stud-
ies. The research, conducted primarily 
without comparison to other intervention 
approaches, has examined the effectiveness 
of PECS for children with ASD between 
18 months and 12 years of age. Outcomes 
of these uncontrolled studies suggest some 
facilitation of speech (Bondy and Frost 
1994, 1998; Liddle 2001), vocabulary 
growth (Anderson et al. 2007; Magiati and 
Howlin 2003; Schwartz et al. 1998; Yoder 
and Stone 2006b), increased mean length 
of utterance (Charlop-Christy et al. 2002; 
Ganz and Simpson 2004), use of untrained 
communicative functions (Schwartz et al. 
1998), maintenance of speech commu-
nication gains (Charlop-Christy et al. 
2002; Yokoyama et al. 2006), gains in joint 
attention, eye contact and toy play with a 
reduction of problem behaviors (Charlop-
Christy et al. 2002), increased spontaneous 
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language and use of verbalizations across 
settings (kravitz, kamps et al. 2002), and 
increased initiations (Carr and Felce 2007a; 
Howlin, Gordon et al. 2007) for children 
with ASD using PECS. This intervention 
appears to be an appropriate strategy for 
helping preintentional and prelinguistic 
children at preschool and elementary ages 
achieve their first steps in communica-
tion. More research is needed to demon-
strate its effectiveness for older children, 
the degree to which the completion of all 
phases enhance outcomes over comple-
tion of initial phases only, and the relative 
efficacy and efficiency of PECS as opposed 
to more straightforward speech-focused 
interventions. In addition, more research is 
needed to learn which children will derive 
the most benefit from PECS and which 
will have greater success using other inter-
vention methods. A few studies have made 
direct comparisons between PECS and 
other intervention methods. The work of 
Yoder and Stone (2006a, b), for example, 
found that PECS was more effective than 
MCT in eliciting requests from children 
with little ability to initiate joint attention 
before treatment, whereas more turn-tak-
ing and initiation was seen in children who 
received MCT when they began interven-
tion with some joint attention behavior. 
Thus, for PECS, as for all interventions, 
more needs to be learned to find the most 
effective match between the child and the 
selected intervention method.

eArly lAnguAge level

Early Language in Typical 
Development

Typical children say their first word, on 
average, at 12–15 months of age. At this 
age, children also show clear evidence of 
understanding some words or even sim-
ple phrases, responding appropriately to 

 specific words outside the context of routine 
games  (Huttenlocher 1974; Tomasello 
1992). During the 12-to 18-month period, 
there is a gradual increase in both recep-
tive and expressive vocabulary. The words 
children learn in this period are names for 
objects and people, usually those on which 
the child acts (e.g., “daddy,” “mommy,” 
“cookie,” “ball”) and words to describe rela-
tionships among objects (e.g., “all gone,” 
“more”) (Fenson et al. 1993, 2007). Chil-
dren also learn social words to be used in 
rituals such as greetings (“hi,” “bye-bye”). 
First words are generally used to express 
the same basic functions –  regulating oth-
ers’ behavior, attaining social interaction, 
and establishing joint attention – that were 
expressed earlier with gestures and vocal-
izations.

By the age of 18 months, expressive 
vocabulary size typically reaches an aver-
age of about 50–100 words (Fenson et al. 
2007; Nelson 1973). This period may be 
punctuated by many requests from chil-
dren for adults to label things in the world 
around them (“Whazzat?”) and words are 
learned very quickly, often after only a 
single exposure without explicit instruc-
tion. This stage marks an important turn-
ing point as children are no longer learning 
via association; instead, they understand 
the referential nature of words (Nazzi 
and Bertoncini 2003) and are able to use 
words to get new information about the 
world (Halliday 1975). By 16–19 months, 
infants are able to use nonverbal cues, such 
as an adult’s eye gaze, to make distinctions 
between an object that an adult is naming 
and another object that happens to be pres-
ent (Baldwin 1991), suggesting that they 
can understand the intentions of others 
within language contexts. Similar findings 
for learning words to describe actions have 
been reported for 2 year-olds (Tomasello 
1992; Tomasello and kruger 1992).

Between 18 and 24 months, typical chil-
dren begin combining words to form two-
word “telegraphic” sentences (Brown 1973) 
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encoding a small set of meanings. Children 
talk about objects by naming them, and 
by discussing their locations or attributes, 
who owns them, and who is doing things 
to them. They also talk about other people, 
their actions, their locations, their own 
actions on objects, and so forth. Objects, 
people, actions, and their interrelationships 
preoccupy the young typically developing 
child. Thus, early language development, 
from gestures to single words to beginning 
sentences, reflects both how young children 
think about the world (e.g., recognition of 
the coming and going of things and people) 
and what is important to them (e.g., things 
that they can act on or interesting events, 
such as going outside or wiping up a spill).

The period of 18–24 months is also a 
time of important developments in con-
versational ability. Children now begin to 
understand the “conversational obligation” 
to reply to speech with speech (Chap-
man 2000). They reliably ask and answer 
routine questions (“Where’s the doggy?” 
“What’s this?” “What’s the cow say?”) and 
can genuinely take their own part in a back-
and-forth exchange. Individual differences 
exist among typically developing children, 
but language development follows a gen-
erally consistent pattern, with forms being 
acquired in order to interact more elabo-
rately with others.

Early Language  
Development in ASD

Parents’ most pressing concerns in the 
second year of life for children with ASD 
are typically around speech. Acquisition 
of first words is usually delayed. Paul et al. 
(2007b), for example, reported that 36% 
of children with ASD over the age of two 
still had no expressive language. Parents 
may also become concerned at this time 
because their child learned a few words but 
never progressed or lost the early words 
acquired. About 20% of children who end 

up on the autism spectrum are reported to 
experience a regression in skills, usually loss 
of the ability to say words, during their sec-
ond year (Hoshino et al. 1987; kobayashi 
1993; kobayashi and Murata 1998; kurita 
1985; Rogers and DiLalla 1990; Tuchman 
and Rapin 1997). Even when children begin 
acquiring words, expressive vocabulary size 
tends to lag about 6 months behind non-
verbal mental age for toddlers on the ASD 
spectrum with both average and delayed 
nonverbal cognitive development (Paul 
et al. 2007b).

Children with ASD are also delayed in 
making the transition to multiword speech. 
Paul et al. (2007b) reported that even chil-
dren who had begun using single words 
and who had, on average, over 100 words in 
their expressive vocabulary, were not rou-
tinely combining words by 28 months of 
age, even though typically developing chil-
dren with this expressive vocabulary size 
do use multiword utterances (Fenson et al. 
2007). Children who were not speaking at 
age two but had acquired some speech by 
age four were just beginning to combine 
words in their utterances at the latter age. 
Moreover, throughout the second and third 
years of life, children with ASD continue 
to show deficits in the use of gaze, imita-
tion, joint attention, conventional gestures, 
attention to speech and faces, and in shar-
ing interests and feelings (Chawarska and 
Volkmar 2005; Mundy and Burnette 2005; 
Wetherby et al. 2004).

In addition to showing slow growth in 
the acquisition of words and word com-
binations, children with ASD also show 
some unusual behaviors when they begin 
speaking. Pronoun reversals may be heard, 
in which the child says, for example, “You 
want cookie,” when he means he does (Fay 
1979). In addition, when children with 
ASD begin to speak, they may produce 
echolalia, imitations of the speech of oth-
ers. Both immediate echolalia, repeating 
just what a speaker says upon hearing it, 
and delayed echolalia, reproducing learned 
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scripts from television shows or jingles, 
may be heard. Although typically develop-
ing children do some echoing in the early 
stages of language acquisition (Bloom 
1993; Tager-Flusberg and Calkins 1990; 
Yule and Rutter 1987), it is short-lived and 
represents a small part of their output. For 
children with ASD, however, echolalia may 
serve as the bulk of their speech production 
and persist long beyond early childhood. 
Although some instances of echolalia may 
serve a communicative function (McEvoy 
et al. 1988; Prizant and Rydell 1984), others 
appear self-directed and without commu-
nicative intent (Tager-Flusberg et al. 2005). 
However, research does suggest that, as 
language skills increase, echolalia decreases 
in children with ASD (McEvoy et al. 1988; 
Tager-Flusberg and Calkins 1990), just as it 
does in typical development.

In developing language interventions 
for children with ASD, then, it is impor-
tant not only to teach new words and sen-
tence forms, but to provide opportunities 
and extended practice in using those words 
and forms to share attention, interests, and 
feelings with others, and to attend to oth-
ers’ faces, voices, and speech in interactive 
contexts.

Treatments to Enhance  
Early Language

As we have seen, once children with ASD 
begin to use words or other conventional 
forms to express their intent, challenges 
remain in the development of communica-
tive competence. Several communication 
approaches have been designed to improve 
the maturity with which children with ASD 
use language forms and to enable more 
effective communication use. Three inter-
vention strategies with an evidence base for 
supporting the production of first words and 
word combinations, using  verbal, signed and 
voice output modes of communication have 
been selected for review: verbal  behavior, 

functional  communication training, and 
augmentative alternative communication.

Verbal behavior. This is a traditional 
Skinnerian approach to intervention that 
emphasizes verbal imitation through rein-
forcement. This intervention approach 
provides a sequenced curriculum for teach-
ing language to children emerging as early 
communicators through more advanced 
language forms (Paul and Sutherland 2005). 
Verbal behavior incorporates a highly 
structured behavioral approach using tech-
niques such as errorless learning, prompt-
ing, fading and DTI in both intensive 
teaching sessions and in more naturalistic 
contexts (Sundberg et al. 1995). Language 
goals include Skinnerian categories of ver-
bal behavior, such as echoes (practice imi-
tating verbal behavior), mands (requests), 
tacts (labels), reception by feature, func-
tion and class (responding to commonly 
used words), and intraverbals (conversa-
tional responses) (Paul and Sutherland 
2005). A modest amount of literature exists 
to support the use of the verbal-behavior 
approach for acquisition of verbal oper-
ants although there is no outcome research 
to directly support its long-term applica-
tion to children with autism (Carr and 
Firth 2005). The lack of generalization to 
natural settings and unprompted environ-
ments as well as the poor imitation ability 
of many children with ASD create some 
notable challenges for interventionists 
implementing this approach to communi-
cation. Table 5.6 presents a series of recent 
studies that provide evidence supporting 
the verbal-behavior approach to increase 
verbal production in children with ASD. 
Some studies have examined the use of ver-
bal behavior to increase vocalizations and 
sound productions with varying results; 
in one study, production increased during 
treatment and returned to baseline after 
treatment (Miguel et al. 2002). In another, 
no increases in target vocalizations were 
observed (Normand and knoll 2006). In a 
third, increased vocalizations in response 
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to desirable stimuli were seen (Ward et al. 
2007). Generally positive results have been 
reported for the increased use of tacts in 
response to pictures or objects (Barbera 
and kubina 2005; Partington et al. 1994) as 
well as increased use of mands and echoics 
with decreases in inappropriate behaviors 
(Drash et al. 1999; Yi et al. 2006), espe-
cially when mand training was focused on 
acquiring desired items (Hartman and klatt 
2005; Ross and Greer 2003; Sundberg, 
Loeb et al. 2002). Sundberg et al. (2000) 
also reported an increase in signed tacts 
that were maintained following interven-
tion with children successfully responding 
to “What’s that?” Research investigating 
verbal behavior has also probed the use of 
partial and full sentences that were main-
tained in response to questions (Finkel and 
Williams 2001) contrasted with increased 
use of intraverbals but limited maintenance 
(Goldsmith et al. 2007).

Functional communication training. The 
deficits children with ASD experience in 
their speech and language often contrib-
ute to their challenging behavior and can 
become a primary mode for communi-
cating wants and needs. Functional com-
munication training (FCT) is a systematic 
intervention in which a child’s challeng-
ing behavior is replaced by more socially 
appropriate behavior, presuming the chal-
lenging behavior is an attempt to commu-
nicate a particular intent. Frequently the 
replacement behavior includes vocaliza-
tions, manual signs and gestures or graphic 
symbols. FCT is often used in combination 
with other interventions such as speech-
generating devices (SGDs) as described 
in Tables 5.7 and 5.8 (Durand 1999; Olive 
et al. 2008). A recent review indicated that 
FCT leads to a decrease in challenging 
behaviors with a corresponding increase 
in communication in children with ASD 
(Mancil, Conroy et al. 2006). As presented 
in Table 5.7, FCT results in significant 
changes in aberrant behavior following 
functional analysis and the replacement of 

challenging behavior with more appropriate 
communication responses including mands 
(Brown et al. 2000; ÓNeill and Sweetland-
Baker 2001) and increased spontaneous 
and more appropriate verbal communica-
tion (Mancil et al. 2006; Ross 2002). These 
results are typically maintained (Casey and 
Merical 2006) and generalize to untrained 
activities (Olive et al. 2008; Wacker et al. 
2005). It should be noted that, unlike 
verbal behavior and the programs at the 
prelinguistic level that aim to expand the 
range of communicative intents expressed 
by children with ASD, FCT focuses only 
on the expression of regulatory intentions 
and does not include aims to expand the 
functions of the child’s communicative 
behaviors. Its use, in addition, is confined 
to those students who evidence maladap-
tive forms of communication.

Augmentative alternative communica-
tion – voice output devices and sign. Several 
systematic research reviews have been 
done in the last 10 years examining the 
evidence for the use of augmentative 
alternative communication (AAC) to sup-
port the communication needs of children 
with autism spectrum disorders who have 
limited speech production. These reviews 
have focused on the use of signs, as well 
as on aided and unaided systems including 
voice output communication aids (VOCAs) 
or devices. The results have been mixed for 
facilitating speech production in children 
with ASD with earlier reviews indicating 
little improvement (Schlosser and Blischak 
2001) and more recent reviews reporting 
modest gains (Millar et al. 2006; Schlosser 
and Wendt 2008). The research has also 
reported variable results for ease of learning 
and using manual signs versus aided AAC 
approaches, although children with autism 
who demonstrate adequate fine motor and 
verbal imitation abilities are seen as good 
candidates for using total communication 
approaches that target speech development 
(Mirenda 2003). The literature also suggests 
that aided communication  techniques have 
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an advantage of making fewer memory and 
cognitive demands on learners and foster 
ease of use with communication partners. 
Specifically, VOCAs and computers with 
communication software have been used 
to support the communication of students 
in school settings (Mirenda 2003) although 
more research is needed regarding the use 
of VOCAs in community and home set-
tings. Table 5.8 provides a summary of 
intervention studies completed in the last 
15 years that used symbolic communica-
tion in the form of pictures, graphic sym-
bols and signs or voice output devices to 
facilitate object comprehension, request-
ing, communication repairs and spontane-
ous communication in children with ASD 
between 15 months and 13 years of age. As 
indicated in the reported outcomes, stud-
ies using computer assistance demonstrate 
improvement in comprehension, increases 
in requesting, unprompted spontaneous 
verbalizations and effective communica-
tive interactions (Durand 1999; Olive et al. 
2008; Parsons and LaSorte 1993; Sche-
pis et al. 1998; Sigafoos et al. 2003, 2004; 
Thunberg et al. 2007) without decreases in 
other gesture and verbal communication. 
The use of speech-generating devices, in 
particular, appears to have the most consis-
tent evidence for positive communication 
support that leads to spontaneous initia-
tions and requests, and repair of commu-
nication breakdowns that are maintained 
post-treatment (Olive et al. 2007; Sigafoos 
et al. 2003; Thunberg et al. 2007).

the Acquisition  
of lAnguAge

Basic Language Acquisition  
in Typical Development

The preschool period (from 2 to 5 years 
old) is the time during which the child’s 
language evolves from simple telegraphic 

utterances to fully grammatical forms. In 
addition to rapidly acquiring new vocabu-
lary, the child also goes through a process 
of approximating more and more closely 
the grammar of the language spoken in 
the home. There is evidence of the child’s 
active role as a hypothesis-generator in 
the frequent occurrence of overgeneral-
ized forms, such as “goed,” “comed,” and 
“mouses” (Cazden 1968). These errors are 
taken as evidence that the child is indeed 
acquiring a rule-governed system, rather 
than learning these inflections by imitation 
or on a word-by-word basis.

As the child’s grammar becomes more 
complex, sentence length increases (Brown 
1973; Loban 1976; Miller and Chapman 
1981) and children begin to use a variety 
of sentence forms including statements, 
negation, and questions. As structures in 
simple sentences approach the adult model, 
complex sentences using embedded clauses 
(“Whoever wins can go first”) and con-
joined clauses (“Then it broke and we didn’t 
have it any more”) emerge (Miller 1981). 
The abilities to encode ideas grammatically 
(“Daddy’s shoe” vs. “Daddy shoe”) and to 
relate ideas within one utterance (“I’ll go 
get it if you give me a bite of your candy”) 
free the child’s language from dependence 
on nonlinguistic contexts for interpretation. 
Whereas an adult has to use knowledge 
of the child and the situation to interpret 
“Daddy shoe” (The shoe that belongs 
to Daddy? Daddy put on the shoe?), the 
morphologically marked “Daddy’s shoe” is 
unambiguous and interpretable by anyone.

In addition to changing their use of 
grammatical form, children between three 
and 5 years of age also change the ideas 
that they express in their sentences. Ear-
lier utterances generally describe actions 
and objects that are immediately present. 
During later preschool years, sentence 
content expands to allow for reference to 
events that are remote in time and space. 
Children begin to use their language in 
more diverse ways (Dore 1978) to include 
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 imaginative, nonliteral, interpretive, and 
logical functions.

At this time, a variety of more advanced 
conversational and other discourse skills 
emerge and become refined. Children 
increase their ability to maintain and add 
new information to the conversational 
topic; to clarify and request clarification of 
misunderstood utterances; to make their 
requests or comments using polite or indi-
rect forms; and to choose the appropriate 
speech style on the basis of the speaker’s 
role and the listener’s status (Bates 1976). 
Children also begin to engage in different 
types of discourse, including story-telling, 
recounting events, and personal narratives, 
all of which follow cultural conventions for 
these diverse genres of linguistic reporting.

Although children have acquired most 
of the sentence structure of their language 
by age five, syntactic development contin-
ues into the school years as children learn 
devices for elaborating their utterances, 
expressing co-reference relations using pro-
nouns (e.g., “When Mom wakes up, she’ll 
help me dress”), and for condensing more 
information into each sentence by increas-
ing the proportion of dependent clauses 
(Loban 1976). Children also gradually 
learn to use and to comprehend the more 
complex, optional sentence types in their 
language, such as passives (“The boy was 
hit by the car”; Lempert 1978). They learn 
to use syntactic cues not only to decode 
semantic relations within sentences but also 
to identify the connections between sen-
tence elements and those given previously 
in the discourse (Paul 1985). Semantic and 
conversational abilities also continue to 
develop during the school years. Vocabu-
lary size is still increasing and new words 
are learned from reading as well as from 
conversation. School-aged children gradu-
ally acquire the ability to communicate with 
precision, to take the listener’s viewpoint 
into account in formulating an utterance, 
and to tell more  complex well-structured 
narratives  (Peterson and McCabe 1983).

Basic Language Acquisition  
in Children with ASD

Although they begin to speak late and 
show slow growth in language during the 
preschool period, most children with ASD 
do develop some functional use of spo-
ken language. Unlike children with typi-
cal acquisition, they may go through an 
extended period of echolalic speech and 
echolalia may persist even when spontane-
ous use emerges. There are few longitudi-
nal studies of language acquisition among 
verbal children with autism to describe in 
detail the course of their language acquisi-
tion. However, the research that does exist 
suggests that during the preschool years, 
progress within each domain of language 
(e.g., vocabulary, syntax) follows pathways 
similar to those seen in typically develop-
ing children (Tager-Flusberg et al. 1990). 
Tager-Flusberg (1995) has identified the 
basic pattern of language development in 
children with ASD, characterizing it as 
showing a dissociation between form and 
function. That is, when children with ASD 
begin to talk, they show development gen-
erally consistent with overall mental age 
in the areas of syntax (sentence structure), 
morphology (word structure), and phonol-
ogy (pronunciation), with prominent defi-
cits in the areas of pragmatics (appropriate 
use of language) and prosody (the musical 
aspects of language, including intonation, 
rhythm, and emphasis that convey meaning 
above and beyond words and sentences). 
There may be certain classes of words that 
are under-represented in the vocabularies 
of children with autism, including mental 
states (think, know, remember, pretend) 
and social–emotional terms (Hobson and 
Lee 1989; Tager-Flusberg 1992) but, for 
most speakers with ASD, vocabulary size 
is a relative strength. Tager-Flusberg and 
Joseph (2003) found that there is a subset 
of speakers with ASD who show patterns 
of language development that are similar 
to those seen in developmental language 
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disorders, with persistent deficits relative 
to mental age expectations in syntax and 
morphology, but in most cases speakers 
with ASD will show relatively preserved 
language form (syntax, morphology, pho-
nology) with significant problems in lan-
guage function (pragmatics and prosody), 
or the ability to use language to accomplish 
social goals. Thus, interventions for speak-
ers with ASD must aim not only to expand 
vocabulary and sentence structure but also 
to focus intensely on developing social uses 
of language and conversational skills.

Treatments to Advance 
Language Development

Because of the centrality of language devel-
opment in general, and social language use 
in particular, in the successful adaptation of 
children with ASD, a variety of programs 
have been developed and marketed that 
purport to address these areas of disabil-
ity. One example from an ABA framework 
is Teach Me Language (Freeman and Dake 
1997), a comprehensive curriculum with 
guidelines and intervention activities that 
support the development of grammar, syn-
tax, and narrative skills. The program also 
addresses social language, general knowl-
edge, advanced language and academic 
concepts. Methods employed include 
table-based activities, modeling of correct 
responses, repetition of language drills, 
visual and auditory instructions, and cuing 
strategies. Although a popular curriculum, 
no evidence has yet been published to sup-
port the use of Teach Me Language.

Another popular intervention for verbal 
children with high-functioning autism and 
Asperger syndrome is ILAUGH (Winner 
2000, 2002). This is a “social thinking” 
approach designed to help individuals with 
ASD understand the relationship between 
social interaction and problem solving. The 
program focuses on (Winner 2002, 2004, 
2005, 2007): (1) Initiating language (I) to 

seek assistance or information; (2)  Listening 
with Eyes and Brain (L) to encourage inte-
gration of visual and auditory informa-
tion in order to decide whether messages 
should be interpreted literally; (3) Abstract 
and Inferential Language/Communication 
(A) which focuses on gleaning meaning 
from both verbal and nonverbal cues and 
context; (4) Understanding Perspective (U) 
which works on taking another’s point of 
view; (5) Gestalt Processing/Getting the Big 
Picture (G) in order to help children see the 
“forest” of meaning and not just the “trees” 
of literal detail; and, (6) Humor and Human 
Relatedness (H) to foster a sense of humor 
and minimize anxiety (Winner 2002, 2004, 
2005, 2007). In contrast to the behavioral 
framework and focus on language structure 
used in Teach Me Language, the ILAUGH 
approach attempts to teach pragmatic 
principles through meta-linguistic and 
meta-cognitive strategies. Like Teach Me 
Language, however, the ILAUGH approach 
has yet to establish any empirical evidence 
to demonstrate its efficacy.

Other intervention strategies that facili-
tate more advanced language use and have 
a research base to support their implemen-
tation for children with ASD are available 
to practitioners. Three of these with the 
most extensive empirical data (script fad-
ing, Social Stories, and video modeling) 
are described here. These programs are 
also noteworthy for their accessibility to 
practitioners and the broad range of com-
municative skills that they address.

Scripting and fading. Children engaged 
in early routines (e.g., getting ready for 
bed) develop an understanding of predict-
able sequences of events and the language 
(what is said or talked about) used at par-
ticular points in the event (Nelson 1973; 
Prelock 2006). Over time, they internal-
ize a mental script, or schema, that repre-
sents the actions, actors, words, and props 
involved in familiar routines. Children 
often learn scripts not only through obser-
vation but through explicit adult guidance 



144 P.A. PRELOCk ET AL.,

(Goodman, Duchan, and Sonnenmeier 
1994); using scripts facilitates the ability to 
communicate (Nelson 1973).

Intervention for developing script 
knowledge and use involves providing 
perceptual supports (e.g., relevant objects, 
written text, picture sequences, and audio 
recordings) to represent relevant aspects of 
an event and practice in reenacting scripts 
with decreasing levels of external support. 
Sonnenmeier (1994) recommends setting 
up the environment with the appropriate 
props and then introducing the theme of 
the script as a play topic (e.g., a doctor’s 
office). The adult assigns each participant 
a role in the event structure (e.g., patient) 
and the child with ASD practices that role 
by relying on pictured or written cues and 
props. Other roles (e.g., doctor or nurse) 
may be assigned, initially to the adult and 
later to typically developing peers. Over 
time, roles are switched so the target 
child gains experiences with multiple roles 
within the event structure, and the script 
is reenacted numerous times with decreas-
ing support from the adult and increasing 
involvement with typical peers. krantz and 
McClannahan (1998) showed that fading 
scripts, by gradually removing increasingly 
larger chunks of the external support, that 
is, literally cutting off portions of a written 
script, was effective in leading to unscripted 
interactions and generalization to new top-
ics among children with ASD and peers. 
Table 5.9 highlights a range of studies that 
utilize this technique and the outcomes 
reported. Scripting and fading has been used 
successfully to increase initiations and bids 
for joint attention (krantz and McClanna-
han 1993; MacDuff et al. 2007), to increase 
scripted statements about trained and 
untrained stimuli (Sarokoff et al. 2001), 
to increase and maintain scripted, elabo-
rated and unscripted interactions across 
participants and settings (Charlop-Christy 
and kelso 2003; krantz and McClanna-
han 1998; Stevenson et al. 2000), and to 

generalize conversational interactions to 
community settings (Brown et al. 2008) in 
children with ASD between three and 13 
years old. McClannahan and krantz (2005) 
have provided a detailed guide to the use of 
these evidence-based techniques, including 
procedures for addressing communication 
from the prelinguistic level up through 
procedures that are appropriate for fluent 
readers. These activities apply scripting and 
fading to basic interactions through words 
and VOCAs, more complex conversations, 
peer interactions, and problem solving.

Social Stories. Social Stories incorporate 
directions and explicitly stated guidelines 
aimed at providing children with ASD a 
way of understanding the daily interactions 
and routines they find confusing or trou-
blesome. As such, they are a form of script-
ing that employs repeated practice, rather 
than fading, to help the child internalize 
the sequence. Social Stories are usually 
composed of several short sentences that 
use printed words or words paired with 
pictures. Typically they take the form of a 
descriptive sentence that provides informa-
tion about the setting, people, or activities; 
a directive sentence that informs children 
what they need to do in a given setting; a 
perspective sentence that describes the feel-
ings, beliefs, or reactions of others; and a 
control sentence that identifies strategies 
the child might use to recall the informa-
tion in a Social Story (Gray 1995; Gray and 
Garand 1993; Prelock 2006). During inter-
vention, a Social Story targeting specific 
behaviors is developed in collaboration 
with the child, then read to the child prior 
to an activity or event targeted in the story. 
Data are collected to determine effective-
ness and strategies are used to ensure that 
the targeted behavior is maintained and 
generalized (Prelock 2006).

Unlike the scripting and fading proce-
dure of McClannahan and krantz (2005), 
which is aimed at teaching appropriate 
ways to talk in particular social situations, 
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Social Stories primarily target  managing 
behavior and anxiety, and often focus on 
internal states and behaviors (“If I get 
angry, I can count to ten;” “I can stand in 
line and wait my turn”) rather than lan-
guage production. Table 5.10 highlights 
recent studies that were designed to assess 
the effectiveness of Social Stories for 
facilitating communication skills. Social 
Stories have been used to increase appro-
priate greetings (Swaggart et al. 1995) and 
compliments (Dodd et al. 2008), increase 
verbal interactions (Crozier and Tincani 
2007) and decrease inappropriate social 
interactions (Norris and Dattilo 1999). In 
addition, they have been used to increase 
initiation of comments and requests with 
variable generalization and maintenance 
across social behaviors (Delano and Snell 
2006; Scattone et al. 2006; Thiemann and 
Goldstein 2001). Further, Social Stories 
have been used to decrease echolalia and 
excessive voice volume (Brownell 2002), to 
decrease tantrums and ineffective commu-
nication (Lorimer et al. 2002), to increase 
appropriate use of words (Adams et al. 2004) 
and labeling and explaining of emotions 
(Bernad-Ripoll 2007), and to increase con-
versational abilities (Sansosti and Powell-
Smith 2006, 2008). Maintenance of skills 
taught using this method is inconsistent. 
More research is needed to demonstrate 
generalized effects across communication 
behaviors and social contexts.

Video modeling. This intervention 
requires a child to watch the behavior of 
another and use what was observed on the 
video in their own interactions. Generally 
video models are produced by individual 
clinicians, using either peers or children 
with ASD themselves as “actors.” There are 
also some commercially produced materi-
als designed for use in video-modeling 
activities (e.g., “My School Day” by Silver 
Lining Multimedia). Video modeling helps 
focus the attention of the child with ASD 
on the relevant behaviors in the video so 

that, with practice and rehearsal, the child 
retains and displays the targeted language 
and behavior that was modeled (Prelock 
2006). Video modeling also  fosters a child’s 
ability to take what is learned in a video-
modeling session and helps generalize that 
information to aspects of daily life (Ship-
ley-Benamou et al. 2002). Charlop-Christy 
et al. (2000) showed that video modeling 
resulted in faster acquisition of skills than 
did modeling from live demonstrations and 
was effective in promoting generalization.

When designing a video model, it 
is important to incorporate motivating 
themes in the conversational language 
being modeled as well as desirable objects 
of play or activities of interest. Depend-
ing on the video’s emphasis, the camera 
might be strategically placed to present a 
facial expression or show an actor’s hands 
carrying out a particular task or activity 
(Charlop-Christy and kelso 1997). The 
video can be paused to point out specific 
information that the child is expected to 
consider followed by a debriefing to review 
what was seen and heard, identify any new 
language heard as well as note the prosody 
and emotional expression of the models 
(Charlop and Milstein 1989). Research 
suggests that in addition to watching the 
video, generalization and maintenance are 
increased when children watch the video 
interaction, then rehearse it verbally before 
re-enacting the scenario (Paul 2003).

There are several considerations when 
developing a video and using video model-
ing as an intervention strategy to support 
the learning of a child with ASD. First, the 
team needs to select and define the target 
behavior which should be operationally 
defined so that is it measurable, observable, 
and specific to the child with ASD (Char-
lop-Christy 2004). Second, a task analysis is 
completed in which the steps for the video 
model are itemized. This should be guided 
by an observation of whatever target script 
has been identified in children who are 
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 typically developing (Prelock 2006). Input 
to guide the development of the video mod-
els should also be gathered from parents, 
teachers, and the child. When preparing 
the video, actors should speak slowly and 
clearly, and exaggerate target behaviors as 
appropriate while facing the camera. In 
addition, there should be minimal distrac-
tors in the video to ensure the child’s focus 
when watching the video will be on the 
relevant cues. Finally, the target behavior 
should be demonstrated about 75–80% of 
the time before determining acquisition and 
at least two observations of the video should 
occur before the child’s acquisition of learn-
ing is assessed (Charlop-Christy 2004).

Several explanations have been given 
for the value of this method of interven-
tion for children with ASD including 
their rote memory strengths, which makes 
remembering target language behaviors a 
reasonable expectation, and the tendency 
for delayed echolalia in verbal children 
with ASD when they hear the language 
targets on the video. In addition, watch-
ing a video is often a motivating activity 
for the child with ASD (Charlop-Christy 
and Daneshvar 2003; Charlop-Christy 
et al. 2000). Further, visual and auditory 
distractions are minimal with video mod-
eling (Charlop-Christy and kelso 1997) in 
that the video focuses on the relevant and 
critical information and capitalizes on the 
visual strengths reported for individuals 
with ASD.

Video modeling appears to be an appro-
priate intervention across a range of devel-
opmental levels; Charlop-Christy (2004) 
describes using this strategy with children 
as young as 4 years of age through older 
adults. It is a strategy reported to generalize 
across settings and can be used to support 

the conversational skills of individuals with 
ASD (Charlop and Walsh 1986). Table 5.11 
presents studies using video modeling that 
have focused on supporting the commu-
nication skills of individuals with ASD 
from 3 to 15 years of age. Video model-
ing has been used to increase appropriate 
responses to questions (Buggey et al. 1999; 
Sherer et al. 2001), to increase play com-
ments and social language in both scripted 
and unscripted play schemes (D’Ateno 
et al. 2003; Maione and Mirenda 2006; 
Taylor et al. 1999), to increase spontaneous 
requests (Wert and Neisworth 2003), and 
to teach complimenting others, though not 
initiating interaction (Apple et al. 2005). In 
addition, studies that have shown gener-
alization and maintenance include those 
aimed at increasing social initiation and 
time engaged with others and decreasing 
latency to social initiations (Buggey 2005; 
Nikopoulos and keenan 2003, 2004a, 
2004b, 2007), joining in and maintaining 
conversation (Sansosti and Powell-Smith 
2008), generalizing conversational speech 
across topics (Charlop and Milstein 1989; 
Charlop-Christy et al. 2000), increasing 
perspective taking (Charlop-Christy and 
Daneshvar 2003; LeBlanc Coates et al. 
2003), and increasing time spent looking at 
people while decreasing looking at objects. 
The latter study also demonstrated con-
comitant improvement in scores for the 
Vineland Adaptive Behavior Scale and the 
MacArthur Communication Development 
Inventory (Baharav and Darling 2008). In 
sum, video modeling is practice with a rel-
atively strong evidence base for supporting 
the development of several language and 
social communication skills in individuals 
with ASD that has promise for generalized 
learning and skill maintenance.
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conclusion

The interventions reviewed here dem-
onstrate that a range of methods show 
promise for improving the social com-
munication skills of children with autism 
spectrum conditions. Methods that employ 
highly structured and didactic interactions, 
such as DTI, and operant approaches, such 
as verbal behavior, have demonstrated effi-
cacy for eliciting early communication, first 
words, and more elaborated language struc-
tures. More naturalistic methods that have 
evolved out of the ABA tradition, such as 
MCT, PECS, video modeling, and script-
ing and fading have also demonstrated suc-
cess at both the earlier and more advanced 
communication levels. Approaches aimed 
at following the child’s lead and increasing 
the contingency of input, such as MTW, 
have also shown some promise but have a 
less well-established track record.

Training in AAC and FCT appear 
useful in increasing adaptive and decreas-
ing maladaptive communicative acts in the 
early stages of communication, but have 
yet to demonstrate the ability to lead to 
any elaborated forms of communication 
in this population. Replacing oral–aural 
communication with more temporally 
stable, visual communication modalities 
has not led to dramatic increases in com-
municative competence in children with 
ASD, as was hoped when sign and other 
AAC approaches were first introduced to 
this population (Fay and Schuler 1980; 
Grove and Dockrell 2000; Yoder and Lay-
ton 1988). One of the most robust prog-
nostic findings in the ASD literature is 
the connection between the acquisition 
of spoken language by the beginning of 
the school years and improved long-term 
outcome (Gillberg and Steffenburg 1987; 
Howlin 2005; Howlin et al. 2004; Paul 
and Cohen 1984; Venter et al. 1992). Both 
the increasing proportion of children with 
ASD who have acquired some spoken 
language in recent years (Rogers 2006; 

Tager-Flusberg et al. 2005) – most likely 
as a result of earlier identification and 
intervention (Dawson and Osterling 1997; 
koegel and koegel 1988; Rogers 2006; 
Rogers and Vismara 2008) – and recent 
emphasis from parental and governmental 
agencies on working toward increasing this 
proportion still further (Tager-Flusberg 
et al. 2009) highlight the need for research 
that directly contrasts both the efficacy 
and efficiency of methods for engendering 
early language development. Such research 
will be most useful when it makes use of 
randomized controlled trials to perform 
direct contrasts among AAC methods such 
as PECS and VOCA training, more direct 
speech approaches such as DTI, and natu-
ralistic methods such as MCT and MTW.

For children who acquire a basic plat-
form in spoken language, interventions will 
be needed to foster both the more abstract, 
mature language skills that will support 
academic development, as well as the rich, 
varied and nuanced forms that will enable 
participation in developmentally appropri-
ate interactions with others. Social Stories, 
video modeling, and scripting and fading 
all take an essentially script-based approach 
to expanding the ability to use language 
to accomplish social goals once children 
with ASD acquire basic language struc-
ture. The main differences among these 
approaches concern the form scripts take, 
whether based in dynamic visual samples 
(video modeling), static pictured or writ-
ten text (scripting and fading), or written 
text that adheres to a specific format (Social 
Stories). The problem with all script-based 
approaches is that they inevitably teach a 
narrow range of social behaviors appropri-
ate for a small number of social situations. 
Even when they demonstrate generalization 
and maintenance, these approaches do not 
fundamentally change the capacity of the 
child with ASD to engage fluidly and com-
petently in the rapidly shifting, dynamic 
world of normal social  interaction. White 
et al. (2007) discuss the need for research 
on interventions for children with ASD 
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that move closer to enabling these more 
broadly-applicable social interaction skills, 
but at this point in the development of our 
field, we are able to effect changes on only 
small slices of behavior.

Thus, the picture of the state of the 
art in ameliorating social communication 
skills in children with ASD reveals a land-
scape with some encouraging vistas, but 
with many areas that remain to be filled in. 
We know of some techniques that appear 
effective for increasing simple communi-
cation behaviors, that can help bridge the 
gap between wants and needs and their 
expression until more elaborated forms 
emerge, and that can provide basic skills 
in some constrained aspects of conversa-
tion. Although we are a long way from 
fully overcoming the significant disabilities 
in social communication that constitute a 
core symptom of ASD in children at all lev-
els of functioning, this review suggests that 
beginning steps have been made toward 
attaining this distant but essential goal.
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Treatments to Increase Social 
Awareness and Social Skills

Suzannah J. Ferraioli and Sandra L. Harris 

Abbreviations

ADHD Attention deficit  
hyperactivity disorder

ADI-R Autism Diagnostic  
Interview – revised

ADOS Autism Diagnostic  
Observation Schedule

ASDs Autism spectrum disorders
CARS Childhood Autism Rating 

Scale
CBT Cognitive behavioral 

therapy
CGI Clinical global  

improvement
DSM-IV-TR Diagnostic and Statistical 

Manual of Mental  
Disorders 4th edition

MBD Multiple baseline design
NIMH National Institutes of 

Mental Health
OCD Obsessive–compulsive 

disorder
ODD Oppositional defiant  

disorder

PCIT Parent–child interaction 
therapy

PDD-NOS Pervasive developmental 
disorder not otherwise 
specified

RCT Randomized control trial
RUPP Research Units on Pediatric 

Psychopharmacology
SRS Social Responsiveness Scale
SSED Single subject experimental 

design
SST Social skills training

Introduction

There is an extensive literature on methods 
for increasing the social awareness and social 
skills of people with autism spectrum disor-
ders (ASDs) of every diagnostic category 
and every age. This work varies in research 
quality from the mediocre to the exem-
plary, although the exemplary are outnum-
bered by the less rigorous. One reason for 
the focus on treating social behaviors is that 
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qualitative impairments in social  interaction 
are intrinsic to ASDs (APA 2000). To sup-
port people on the autism spectrum in 
learning sufficient social behavior to move 
with reasonable comfort within the wider 
“neurotypical” society, a great deal of work 
needs to be done by them and by us to help 
them master sufficient knowledge and skills 
to handle social encounters. Our teaching 
methods should be efficient and effective.

Our goal in the present chapter is to 
review research about several social domains 
including joint attention, imitation, in vivo 
and video modeling, peer training, social 
skills groups for children and adolescents, 
and Social Stories. That is not an inclusive 
list of research in social skills and cognition, 
but a sample of some of the empirically best 
and weakest. Although we included many 
articles under each heading some articles 
may have escaped our notice and we apolo-
gize for any serious omission.

Along with descriptions of various sin-
gle subject experimental designs (SSED) 
and group designs used to investigate the 
domains we reviewed, we have rated the 
articles using the evaluative method of 
Reichow et al. (2008). A rating of “weak” in 
their system does not mean that the inter-
vention is ineffective, but that the methods 
used do not allow one to conclude that 
the intervention meets the standards of  
evidence-based practice. Preliminary, inno-
vative research in science is often weak when 
initial hypotheses are explored. It is not 
until well-controlled studies are done which 
verify the hypotheses that the method 
reaches the stage where one can be satis-
fied that it should be considered established 
evidence-based practice. To move our under-
standing of evidence-based practices for 
social skills and knowledge into wide use 
we need to go well beyond uncontrolled 
case studies to the randomized control 
trials (RCT) and rigorous SSED that are 
the gold standard of research.

In each of the sections, there is a brief 
description of the technique under study, 

commentaries on the studies we read, and a 
table summarizing the ratings. We conclude 
the chapter with a summary of our findings 
and recommendations for future work.

Joint Attention

It is not surprising that children with 
ASDs miss opportunities to learn from 
modeling of social behaviors such as joint 
attention (JA) that are critical for appro-
priate social development. JA is a social-
communicative behavior (see Chapter 5)
that is generally defined as a child’s ability 
to use gestures and eye contact to coor-
dinate attention with another person to 
share the experience of an interesting 
object or event. Because JA is considered 
a pivotal skill and is universally impaired 
in children with autism, many researchers 
have developed interventions targeting 
JA skills. This section reviews the variety 
of behavioral interventions specifically 
targeting JA; a summary of findings can 
be found in Table 6.1.

Whalen and Schreibman (2003) created 
an intervention to progressively target 
individual elements of JA (e.g., giving, 
showing, eye contact, and following gaze) 
in five children with autism and included 
separate procedures to teach responding to 
and initiating JA. Acquisition criteria were 
developed from observations of typically 
developing preschoolers, a major strength 
of this study. All five participants increased 
in their responding to JA (e.g., following 
a point, following a gaze shift), and four 
demonstrated increased initiations (e.g., 
protodeclarative pointing). These results 
were maintained at a 3-month follow-up 
and generalized across settings. The find-
ings from the 2003 study are impressive 
but limited in social significance. The 
intervention was done in a laboratory set-
ting and treatment was provided by trained 
interventionists.
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To enhance the social and external 
validity of the training, Rocha et al. (2007) 
did a follow-up to determine if parents of 
children with autism could implement the 
same intervention. Three parent–child 
pairs successfully completed the interven-
tion and all children increased their rates of 
initiating and responding to JA. The ben-
efits also generalized to unfamiliar adults 
on a structured assessment of JA.

In 2006, Whalen, Schreibman, and 
Ingersoll published data on collateral social 
behaviors tracked during the 2003 study. 
In addition to improvements in JA, chil-
dren from the 2003 study demonstrated 
ancillary gains in social initiations, positive 
affect, imitation, and spontaneous speech. 
These results supported the conceptual-
ization of JA as a pivotal behavior and evi-
denced generalization across social skills.

In the studies discussed thus far, the 
use of participants who were already 
demonstrating some emerging JA skills 
limited the external validity of the inter-
vention procedures. From these results, it 
is unclear whether the training procedures 
are useful for the acquisition of JA or just 
the improvement of existing skills. Martins 
and Harris (2006) attempted to fill this 

gap in the literature. Three children with 
autism with marked JA deficits increased 
their responding to social bids following 
an adult-mediated behavioral intervention. 
In this case, the response did not automati-
cally generalize to initiations, suggesting 
that initiating skills may need to be explic-
itly targeted in the acquisition phase.

In typically developing children, JA 
emerges as a preverbal behavior. Consid-
ering the link between JA and language 
development, some of the effects of JA 
training on children with autism may be 
masked by an intervention’s use of verbal 
cues or instruction or by varying verbal 
abilities among participants. Hwang and 
Hughes (2000) used social interactive 
training with three preverbal children with 
autism to parse out the effects of language 
on JA outcomes. All participants demon-
strated increases in eye contact, JA and imi-
tation responses, which were maintained 
at follow-up probes. Although this study 
was effective in isolating the effects of a JA 
intervention from verbal ability, the use of 
multiple targeted behaviors may have con-
founded the results. The authors did not 
control for the effects of teaching the imi-
tation response versus the JA response; it 

Table 6.1 Summaries and ratings for studies on joint attention

Study Design Outcome Rating

Kasari et al. (2006) RCT: JA versus play inter-
ventions

Improvements in social skills 
for both groups; JA-specific 
gains for the JA intervention

Strong

Martins and Harris (2006) MBD with reversal of JA 
response training

Increase in JA responding; 
minimal increase in initiating

Strong

Rocha et al. (2007) MBD of parent-mediated 
JA training

Increases in JA responding and 
initiating

Strong

Whalen and Schreibman 
(2003)

MBD of JA training Increases in JA responding; 
increases in initiations for four 
out of five participants

Strong

Whalen et al. (2006) MBD of JA training Improvements in affects, imita-
tion, and spontaneous speech

Strong

Zercher et al. (2001) MBD of integrated play 
group

Increases in JA, play, and lan-
guage

Adequate
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is therefore possible that imitation training 
alone could have accounted for gains in 
JA. Indeed, such findings were obtained by 
Ingersoll and Schreibman (2006).

Only one RCT has been published on 
the use of JA training. Kasari et al. (2006) 
randomly assigned 65 children with autism 
to a JA treatment group, a symbolic play 
treatment group, or a control group (treat-
ment as usual). Both treatment groups 
performed better than the controls on 
measures of coordinated joint gaze and did 
not differ from each other. The JA group 
demonstrated responding to JA, giving, 
and showing that was superior to both the 
control and the symbolic play groups. As 
expected, the play group did significantly 
better on measures of play. These results 
provide some information on the specific-
ity of the treatments. In general, the out-
comes of these participants matched the 
target of treatment, but there was some 
overlap (e.g., gains in joint gaze for the 
play group). The lack of improvement in 
the control group supports the efficacy 
of JA training as a whole. One significant 
limitation to this study is the small number 
of participants. Although the group dif-
ferences were statistically significant, the 
results have limited power and small effect 
sizes. Regardless, considering the dearth 
of controlled group studies in the area of 
social skills, this is an encouraging base for 
replication with larger samples.

Imitation

Although not considered a core deficit, 
imitation skills are almost ubiquitously 
impaired in children with ASDs. Typically 
developing children rely heavily on obser-
vational learning from adults and peers to 
acquire overt social skills (e.g., sharing, 
initiating conversation or play) and more 
subtle or complex social behavior (e.g., JA, 
reciprocity, descriptive gestures); therefore, 

the failure of children with ASDs to flexibly 
imitate may contribute significantly to 
overall deficits in socialization. Imitation 
has also been strongly linked to language 
and cognitive ability; it may represent a 
non-specific mechanism for the atypical 
development of a variety of skills (Inger-
soll and Schreibman 2006). This section 
describes results from two types of widely 
used teaching procedure: in vivo modeling 
and video modeling. A summary of find-
ings can be found in Table 6.2.

In vivo Modeling
In observational learning, children must 
attend to multiple cues, including model 
behavior, context, and consequences of the 
behavior (Garfinkle and Schwartz 2002). 
The use of modeling procedures to teach 
social skills raises some significant chal-
lenges for skills acquisition and generaliza-
tion. For example, social behavior is less 
rote and less easily operationalized than 
other skills, such as object discrimination 
and self-care routines. In vivo modeling 
provides a good method for addressing this 
obstacle because it can occur in the actual 
social situation and because the modeled 
response can vary from trial to trial.

The generalization challenge has also 
been addressed in the in vivo modeling 
literature by using models who are likely 
to engage in developmentally appropriate 
behavior in the natural environment. Peers 
have been shown to be effective models 
and training peers can lead to increases in 
both the frequency of social initiation and 
the quality of social interactions (Kamps 
et al. 2002; McGrath et al. 2003). Peer-
trained social skills are found to be more 
robust and facilitate more generalization 
than adult-centered training (Kamps et al. 
2002). The studies discussed below use 
peers as models unless otherwise specified.

Garfinkle and Schwartz (2002) looked at 
the effects of a peer imitation intervention 
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Table 6.2 Summaries and ratings for studies on imitation

Study Design Outcome Rating

Bellini et al. (2007) MBD of video self-
modeling

Increases in social interactions for 
two participants

Adequate

Charlop-Christy and 
Daneshvar (2003)

MBD of video 
modeling to teach 
perspective taking

Increases in correct responding to 
perspective-taking tasks

Adequate

Garfinkle and Schwartz 
(2002)

MBD of peer imita-
tion training

Improvements in social interactions 
and initiations

Adequate

Gena et al. (2005) MBD with reversal 
to compare in vivo 
and video modeling

Increases in appropriate affective 
responding for both treatments

Strong

Ingersoll et al. (2007) MBD of reciprocal 
imitation training

Increases in imitation and spontane-
ous use of descriptive gestures

Strong

Ingersoll and Schreibman 
(2006)

MBD of reciprocal 
imitation training

Improvements in joint attention, 
pretend play, and language

Strong

Jahr et al. (2000) Nonconcurrent 
MBD of in vivo 
modeling to engage 
in play

Increases in initiating and respond-
ing to cooperative play

Strong

Kroeger et al. (2007) Group comparison 
of video modeling 
versus play group

Overall improvements in prosocial 
skills; larger gains reported in the 
treatment group

Adequate

Maione and Mirenda 
(2006)

MBD of video 
modeling

Increases in social initiations and 
responses

Adequate

Nikopoulos and Keenan 
(2003)

MBD of video 
modeling

Improvements in reciprocal play 
and latency to social initiations

Strong

Nikopoulos and Keenan 
(2004)

MBD of video 
modeling

Decreases in latency 
to social initiations 
and increases in 
reciprocal play

Adequate

Nikopoulos and Keenan 
(2007)

Multiple-treatment 
design 
of video modeling

Improvements in social initiations 
and appropriate play for four of 
seven subjects

Adequate

Simpson et al. (2004) MBD of embedded 
video and computer-
based instruction

Improvements in sharing, following 
directions, and greetings

Strong

package on four children with autism in an 
integrated classroom. Each day, certain peers 
and targets were singled out as “leaders” 
whom the rest of the students imitated. The 
authors reported significant increases in imi-
tation for targets and peers, but only small 
or absent concomitant increases in target 
social initiations. Because the intervention 

was implemented only at naturally occurring 
times throughout the day (as opposed to a 
systematic schedule), the setting may have 
lacked sufficient structure to evoke increases 
in other social behavior.

In such a structured setting, Ingersoll 
and Schreibman (2006) used reciprocal imi-
tation training (RIT) with five children with 
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autism. RIT is a naturalistic intervention 
capitalizing on contingent imitation and 
child motivation. This treatment is sys-
tematically applied to provide frequent 
learning opportunities, but also occurs 
within the context of natural play sessions 
to facilitate generalization. The applica-
tion of RIT in this context led to universal 
gains in imitation skills and generalization 
to new materials, settings, and therapists in 
four of the five participants. The interven-
tion’s use of contingent imitation is a nice 
addition to this treatment because it shapes 
the prerequisite skill of recognizing imita-
tion in another person before attempting 
to train an imitation response. Unlike Gar-
finkle and Schwartz (2002) these authors 
also recorded ancillary gains in other social 
skills (JA and pretend play), making this 
the first study to experimentally demon-
strate the relationship between imitation 
training and the acquisition of these more 
complex social behaviors. Additional sup-
port for RIT was provided by Ingersoll, 
Lewis, and Kroman (2007) in a study to 
teach higher-order social skills, such as 
descriptive gestures.

Video Modeling
Video modeling (VM) involves a compe-
tent confederate performing a targeted 
skill on videotape; this video is shown 
repeatedly to a subject, who is then given 
the opportunity to perform the task in a 
real life setting. VM has several advantages 
over in vivo modeling. First, attentional 
difficulties can be addressed by emphasiz-
ing the salient features of the desired task. 
Second, video presentation is conducive to 
frequent repetition. Third, it capitalizes 
upon motivation; children who character-
istically display a lack of inherent desire to 
engage in learning activities will often enjoy 
and may even request their VM tapes.

The use of VM has recently extended 
to complex behavior as researchers have 

begun to use these procedures to target 
social skills. Much of this research focuses 
on increasing social initiations, a skill which 
may be especially difficult for children with 
ASDs because it requires a spontaneous 
effort, rather than a response to a cue from 
another person. Nikopoulos and Keenan 
(2003) did the first systematic investiga-
tion of VM to teach social initiations in 
seven children with autism spectrum disor-
ders. Four of the participants acquired the 
social initiation response and maintained 
these skills at 1- and 2-month follow-up 
assessments. Those that successfully ini-
tiated also demonstrated generalization 
across experimenters, settings and stimuli. 
Although these findings are encouraging, 
it is unclear why the performance across 
subjects was inconsistent. The authors 
speculate that the students’ disruptive 
behaviors interfered with their ability to 
attend to the video; they also suggest that 
the participants were not well matched on 
language ability. A clear link between lan-
guage and performance on VM tasks has 
not been identified in the literature, but 
the relationship between language and 
imitation may be strong enough to affect a 
child’s performance on such tasks.

There is another possibility that Niko-
polous and Keenan fail to address – the 
effect of the type of model. It is unclear 
why the authors included three models 
(a peer, an unfamiliar adult, and a familiar 
adult), assigned one model to each child, 
and then neglected to discuss the differ-
ences between the groups. Of the three 
participants who did not acquire social ini-
tiation, two were assigned the peer model 
and one was assigned the unfamiliar adult. 
These are interesting findings, consid-
ering the research in favor of using peer 
models in videos and in in vivo imitation 
training. A more systematic evaluation 
of the effects of model type on skills 
acquisition would have been warranted 
in this study and is a direction for future 
research.
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In a follow-up study (Nikopoulos and 
Keenan 2004), peers were used exclusively 
in the videotapes. This time the authors 
found consistent decreases in latency to 
social initiations in three children with 
autism following a VM intervention. 
Follow-up probes indicated robust effects 
at 1 and 3 months. The results in this study 
may have been more consistent across 
participants because they were matched in 
autism severity ratings, whereas the chil-
dren in the 2003 study had varied profiles. 
Taken together, these two studies suggest 
that participant characteristics may play an 
important moderating role on the effects 
of VM interventions.

Video self modeling (VSM) is another 
approach in which the child acts as the 
appropriate model in the video. During these 
sequences, the child is either prompted by 
an adult to complete the action success-
fully or a “perfect” action is spliced from 
many imperfect tapings. A meta-analysis 
of VSM suggested that it is an effective 
strategy to address social-communication 
skills and functional skills in children with 
autism (Bellini and Akullian 2007), how-
ever because the skills in these studies were 
not targeted in naturalistic settings, gener-
alization was limited. Bellini et al. (2007) 
explored the social validity of VSM by 
measuring social outcomes directed toward 
peers in a preschool classroom, rather than 
adults in a clinical setting. VSM was used 
to successfully teach social engagement 
to two children with autism; these skills 
maintained after the removal of the inter-
vention.

A recent study showed that VM can also 
be used to teach complex social sequences 
to children with autism (Nikopoulos and 
Keenan 2007). In this study, three children 
were presented with a video of a peer engag-
ing in a behavior sequence that included a 
social initiation (e.g., “Let’s play”) and sub-
sequent object manipulation (e.g., picking 
up a ball). The participants demonstrated 
expected increases in social initiations and 

also engaged in more reciprocal play, peer 
imitation, and less isolated object manipula-
tion. These results were generalized across 
peers and maintained at 1 and 2 months. It 
is noteworthy that the skills were acquired 
without external prompts or reinforcement 
during the intervention phase, indicating 
that in an intrinsically motivating setting 
(i.e., watching a video) spontaneous imita-
tion may be more likely to occur.

Little research has examined the effects 
of VM on social cognitions (e.g., recog-
nizing emotions or inferring another’s 
mental state). These higher-order social 
behaviors emerge in typically developing 
children around the preschool age and are 
often impaired in children with autism. 
To address this question, Charlop-Christy 
and Daneshvar (2003) used video models 
to teach three participants perspective-
taking (the ability to predict another 
person’s behavior based on their inferred 
mental state). The children were tested on 
a classic perspective-taking task and then 
shown videos of familiar adults perform-
ing the task correctly. All three participants 
demonstrated increases in the percentage 
of correct responding following the inter-
vention phase as well as generalization 
across test materials. However, it is dif-
ficult to say whether the children learned 
perspective-taking or a rote response to a 
familiar task. More convincing evidence 
for actual acquisition would come from 
generalization across perspective-taking 
tasks, rather than stimuli. While the evi-
dence in favor of VM to teach advanced 
social skills is not yet convincing, there is a 
foundation to warrant further research in 
this area. Because internal behavior can-
not be observed, researchers must rely on 
contrived tests to measure its emergence 
and development. The merit of future 
studies will depend on the use of multiple 
measures of social behavior and the com-
bination of these measures with socially 
significant, behavioral outcomes (e.g., 
peer interactions).
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Comparisons of VM with in vivo 
modeling have suggested that these 
procedures are equally efficacious. Gena 
et al. (2005) taught affective responding to 
three children with ASD through in vivo 
and VM, in a counterbalanced multiple-
baseline design. High rates of acquisi-
tion were observed across subjects and no 
significant differences between the inter-
ventions emerged.

Only one study has attempted to system-
atically compare VM to another treatment 
in a group design. Kroeger et al. (2007) 
assigned 27 children with autism to receive 
either a direct teaching package or a group 
social skills package over the course of 5 
weeks. The treatments were identical except 
that the direct teaching group watched 
videos of peers modeling appropriate social 
behavior for half of the session and received 
primary reinforcement for participating in 
the VM curriculum. Both groups improved 
on their scores of prosocial behavior, but 
the direct teaching group demonstrated 
significantly more gains than the play 
activities group. While this study provides 
encouraging support for intervention based 
on video modeling, there are several meth-
odological limitations that detract from its 
results. First, random assignment was not 
used, due to scheduling difficulties. Sec-
ond, the direct teaching package incorpo-
rated elements of group instruction, VM, 
and reinforcement. Because a component 
analysis was not conducted, it is impossible 
to determine the necessary aspects of the 
intervention.

It is also important to note that, while the 
VM literature is methodologically strong in 
general (e.g., Charlop-Christy and Daneshvar 
2003; Maione and Mirenda 2006; Nikopou-
los and Keenan 2003, 2004), some studies are 
less rigorous in their experimental design. 
One recurrent design flaw is the reliance on 
a two-tier multiple baseline design rather 
than the three demonstrations required for 
experimental control (e.g., Bellini et al. 2007; 
Nikopoulos and Keenan 2007).

A frequently raised concern in the 
literature is that the contrived nature of 
VM clips may lead to poorer generaliza-
tion outcomes, especially across settings 
(Elksnin and Elksnin 1998). However, 
recent improvements in technology have 
resulted in the use of more naturalistic 
VM procedures. One group of research-
ers used computer-based VM to improve 
social skills in a classroom setting (Simp-
son et al. 2004). Four elementary-aged 
children with autism were shown video 
clips of three different appropriate skills 
(compliance, sharing, and greeting) at nat-
urally occurring opportunities throughout 
the day. The computer-based instruction 
made it possible to show the video dis-
cretely in the context of the actual social 
situation, thereby enhancing the salience of 
the targeted skill and reducing the amount 
of time spent outside the classroom. All 
four students demonstrated increases in 
unprompted engagement of social skills; 
these outcomes were assessed in the natu-
ral environment, another strength of this 
study. The authors note that the students in 
this study already had these social skills in 
their repertoires; therefore the study dem-
onstrated increases in skills but not neces-
sarily skill acquisition. Maintenance data 
were not collected, so it cannot be deter-
mined if social engagement would persist 
in the absence of the intervention. Despite 
these limitations, the potential replication 
of the effects of computer-based VM and 
its extension to other learners are promising 
areas of future research.

Peer Training

Early social skills teaching approaches 
using adults as mediators of treatment 
were criticized for not being representa-
tive of contingencies in the natural envi-
ronment and for a lack of generalization 
(DiSalvo and Oswald 2002). This section 
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focuses on using peers to teach social skills 
to address these concerns and is limited to 
the approaches with the most empirical 
support: peer buddies, peer networks, piv-
otal response training, and peer initiation 
training. A summary of these interventions 
can be found in Table 6.3.

Peer Buddies
The peer buddy model pairs a child with 
autism with a typically developing peer who 
is instructed to play and interact with the 
target child throughout the day. Laushey 
and Heflin (2000) had teachers instruct 
targets and peers to “stay with your buddy” 
and “talk to your buddy” without any other 
formal training. By merely increasing the 
amount of time the buddies spent together, 
they found an increase in the percentage of 
appropriate social initiations and responses 
by the children with autism. A brief with-
drawal of the peer buddy system reversed 
the effects, thereby strengthening evidence 
for a relation between the intervention and 
positive outcome.

In a more sophisticated design, Roeyers 
randomized 85 children with autism to 
either a peer buddy group or a control 
group (Roeyers 1996). The buddies were 
provided with brief training on reacting to 
aggressive behavior, getting the attention 
of a target child, and general education 
about autism. Following a brief interven-
tion, the targets demonstrated increased 
prosocial behavior, social responsiveness, 
and interaction duration; small increases 
in initiations were also observed. Although 
the control group showed minimal gains, 
the treatment group’s outcomes were sig-
nificantly above and beyond these changes. 
One of Roeyers’ interesting findings was 
that both the children with autism and the 
peer buddies generalized these responses 
to untrained members of the classroom, 
which may be beneficial from a cost-effec-
tiveness perspective. Generalization across 

peers is a major strength of these programs 
and is a recurring phenomenon in much of 
the peer-training literature.

Peer Networks
Peer networks develop social support for 
children with autism by offering group 
instruction to established peer groups, and 
are comparable to the peer buddy approach, 
except that training is provided at a group 
level. The literature in this area has dem-
onstrated that providing peer groups with 
social interaction strategies (e.g., initiating 
and responding to conversation, providing 
clear instructions, giving compliments), 
general information about autism, and 
reinforcement strategies has been effective 
in improving their social interactions with 
classmates with ASD (Garrison-Harrell 
et al. 1997; Haring and Breen 1992).

Pivotal Response Training
Pivotal response training (PRT) is a natu-
ralistic approach to teaching social skills 
that capitalizes on child motivation and 
promotes generalization that has been 
effective in teaching JA, imitation, and play 
skills (Whalen et al. 2006). Based on the 
success with adult therapists, Pierce and 
Schreibman (1995) taught typically devel-
oping peers to use PRT techniques with 
two children with autism. Both targets 
showed increases in social skills, including 
engagement, imitation, and JA. In 1997 
the authors published their replication of 
this study with multiple peers and reported 
similar findings, as well as generalization 
of skills to untrained peers. The benefits of 
PRT were extended to a natural setting in a 
study by Harper et al. (2008). Peers were 
taught to use the motivational techniques 
described in the PRT manual to improve the 
social interactions (e.g., initiations, turn-
taking, gaining attention) of classmates with 
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ASD at recess. The social gains observed in 
this study extend support for the efficacy of 
PRT in clinical settings.

Peer Initiation Training
Peer initiation training (PIT) is done indi-
vidually and is more skills-based than the 
other approaches. Peers learn specific tech-
niques for initiating and sustaining social 
interaction with targets; this may occur 
with or without basic education on autism. 
For example, Lee et al. (2007) taught peers 
in an inclusion classroom how to interact 
with targets by sharing, suggesting con-
crete play ideas, providing assistance, and 
being affectionate. This training increased 
the social engagement of two children with 
autism in their classroom. Similar find-
ings have been reported in larger samples. 
Goldstein et al. (1992) intervened with five 
targets and ten peers in a classroom set-
ting with a skills-training package to target 
attending, commenting, responding, and 
delivering prompts. Following training, 
four of the five targets increased in their 
rate of social interaction; the remaining 
student showed similar increases after one 
booster session.

These two studies tracked responding to 
social interactions as their outcome mea-
sure, but initiation is a more stringent test 
of an intervention’s efficacy. A recent study 
(Owen-DeSchryver et al. 2008) provided 
initiation training to the peers of three 
targets in a general education classroom; 
the peers received a rationale for being 
friends with the targets, a discussion about 
the targets’ strengths and weaknesses, and 
strategies to engage their friends in play. 
Universal increases in responding to social 
interactions were observed, and two of the 
three targets also increased their initia-
tions.

These findings support the use of PIT in 
schools in which the teachers and peers are 
well trained by a research team. Barry and 

colleagues were interested in PIT from an 
effectiveness standpoint and looked at PIT 
outcomes outside school (Barry et al. 2003). 
An 8-week group intervention was pro-
vided to peers in a non-clinic setting; each 
week the peers received training and then 
engaged in play sessions with children with 
autism from the community. Some small, 
but not significant increases in the targets’ 
social behavior were observed. The failure 
of PIT to generalize to a non-clinic setting 
may be due to several factors (e.g., limited 
familiarity, few naturally occurring oppor-
tunities to engage, potential inadequate 
treatment integrity). Overall, the use of 
peer training procedures in non-classroom 
settings is an under-researched area. These 
interventions are potentially useful for 
targets who are not enrolled in inclusive 
classrooms, and effectiveness studies are 
necessary to determine the ways in which 
they can benefit from peer-mediated treat-
ments.

Potential Limitations  
to the Research

In synthesizing the body of research on 
peer training techniques, several issues 
come to light. There is some evidence that 
participant characteristics may moderate 
the effects of peer training interventions. 
For example, Goldstein and their col-
leagues (1992) included reports of com-
posite scores on a battery of social and 
cognitive tests and found more progress in 
students with verbal ability than in preverbal 
children.

Intervention characteristics may also 
play an important role in treatment out-
come. Sasso et al. (1998) examined both 
the effects of the number of buddies and 
the conditions of the interaction on target 
outcome and found main effects for the 
success of dyads over triads and for cooper-
ative interactions (children playing a game 
together) over instructional conditions 
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(peer teaching the game to a target). These 
results contrast with those of Kamps et al. 
(2002) who reported that learning groups 
in which peer buddies tutored targets on 
academic skills led to greater social inter-
actions than social skills groups.

The potential moderating effects of par-
ticipant and intervention variables are prob-
lematic to the existing literature because 
they are not systematically addressed – and 
are sometimes not even discussed. Until 
research controls for pre-intervention 
subject and treatment differences, we can-
not know for whom peer training is best 
suited and under what conditions. In addi-
tion, we know little about which elements 
of existing interventions are essential to 
affect behavior change. Component analy-
ses to identify these “active ingredients” 
would be helpful, especially when evaluat-
ing combination treatments or comparing 
multiple approaches.

Another question in the peer training 
research is whether social-based treatments 
have convincing specificity. Some studies 
suggest that social skills do not need to be 
explicitly targeted to exact social gains. For 
example, Kamps et al. (1994) introduced 
a class-wide peer tutoring intervention to 
teach reading skills and reported improved 
social interactions with targets during free 
play. These findings are consistent with the 
Kamps et al. (2002) study, as described above. 
Additional comparisons of socially focused 
treatments with instructional treatments are 
needed to clarify this relationship.

Early in the history of peer training 
research, Haring and Lovinger (1989) 
suggested that despite the efficacy of peer 
training models, they might not be as effi-
cient as social skills treatment directed to 
the children with autism. They compared 
a training package for peers (including an 
autism awareness activity and reinforce-
ment strategies) with a training package 
for targets (including teaching initiations 
and appropriate play behavior). The tar-
gets’ social skills did not respond to an 

initial peer training intervention, but gains 
were observed when the skills were taught 
explicitly suggesting that peer training 
alone may not always be a sufficient inter-
vention. Unfortunately the authors did not 
run a counterbalanced group, which would 
have clarified whether the explicit target 
training would have worked on its own or 
whether the combination treatment was 
necessary. Although these limitations need 
to be addressed, they do not significantly 
undermine the efficacy of peer training 
procedures and there is strong evidence 
for the continued use of peer-mediated 
interventions in general education envi-
ronments.

Social Stories

Social Stories (Gray 2000) are widely used 
by teachers and parents attempting to alter 
the social behaviors of children with ASDs. 
In spite of the popularity and face valid-
ity of this method, it has limited empiri-
cal support for teaching social skills (e.g., 
Reynhout and Carter 2006). Social Stories 
have been reported as helpful when used 
in combination with other techniques (e.g., 
Thiemann and Goldstein 2001) but, with-
out a systematic dismantling of these teach-
ing packages, it is not possible to know to 
what extent, if any, Social Stories have an 
impact on learners. Table 6.4 summarizes 
the research.

Although Gray (2000) describes very 
specific guidelines for creating the stories 
and presenting them to students, those 
addressing social skills have been widely 
adapted in research projects. Population 
characteristics also vary (i.e., from children 
with comorbid cognitive impairments to 
learners in the average or above-average 
range of intelligence). The time between 
when the child hears the story and the 
opportunity for a social interaction also 
varies considerably, with some children 
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Table 6.4 Summaries and ratings for studies on Social Stories

Study Design Outcome Rating

Barry and Burlew (2004) MBD of Social Stories 
for appropriate play

Improvements in appropriate play 
with toys and peers

Weak

Chan and O’Reilly 
(2008)

MBD of treatment 
package including 
Social Stories

Improvements in behavior 
for one subject, variable response 
in another subject

Weak

Delano and Snell (2006) MBD of social 
stories

Increases in seeking attention, 
initiations, and commenting

Strong

Hutchins and Prelock 
(2006)

AB design of Social 
Stories and Comic 
Strip Conversations

Gains in target skill by one 
of two subjects

Weak

Norris and Dattilo 
(1999)

AB design of Social 
Stories

Some improvements in social 
interactions in one subject

Weak

Sansosti and Powell-
Smith (2006)

MBD of Social Stories Increases in social engagement 
for two of three subjects

Weak

Scattone (2008) MBD of video model-
ing and Social Stories

Increases in eye contact but not 
smiling or initiations

Weak

Scattone et al. (2006) MBD of Social Stories 
for social skills

Modest improvements in behavior 
for one of three subjects and greater 
improvement for a second

Weak

Quirmbach et al. (2009) Group comparison of 
two Social Story for-
mats and one control 
condition

Rapid acquisition of social game-
playing behaviors for participants 
with either Social Story format but 
not in control condition

Adequate

hearing the stories at home before school 
and others hearing them just before the 
target event.

The weakest studies, from a design per-
spective, used an AB design. For example, 
Hutchins and Prelock (2006) employed 
an AB strategy of baseline followed by 
intervention, with parents as the teachers 
for two children on the autism spectrum. 
Based solely on parental report, one child 
made gains in acquisition of the target skill 
and the other did not. Designs of this kind 
which do not involve the repeated intro-
duction of the independent variable are 
not sufficient to allow one to demonstrate 
that the intervention was effective. Among 
other limits, there were no demonstrations 
of treatment fidelity, independent observa-
tions by naïve observers, or measures of 
maintenance of change.

Norris and Dattilo (1999) brought 
somewhat more rigor to their research, 
but were also limited by their use of an AB 
design. The effects of three Social Stories 
on the appropriate and inappropriate social 
interactions of an 8-year-old girl with 
autism were examined in this study. Rates 
of socially appropriate behaviors remained 
low after the stories were introduced and 
there was no decrease in intervals of no 
social interaction. Her socially inappropri-
ate behavior was variable during baseline 
and demonstrated considerable variability 
throughout the course of treatment.

For children, choosing activities and 
toys during peer interactions is an impor-
tant social behavior. Barry and Burlew 
(2004) examined the value of Social Stories 
for teaching appropriate play to two chil-
dren with “severe” autism. The authors 
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applied a multiple component instructional 
package, including Social Stories; verbal, 
gestural and physical prompts; and offer-
ing verbal praise for appropriate behavior. 
However, a lack of component analysis 
created a threat to the internal validity of 
the study, as there is no way to determine 
the specific contribution of Social Stories 
to the outcome. In addition, a multiple 
baseline design was conducted across two 
children and not the necessary minimum 
of three people to demonstrate the impact 
of the treatment.

Scattone et al. (2006) attempted to con-
trol for some of the variation in previous 
studies of story content and presentation 
method by following Gray’s rules carefully 
and avoiding the use of additional instruc-
tional procedures. In a multiple baseline 
design across participants, each of three 
high-functioning boys with ASD used a 
personalized Social Story for a targeted 
social behavior. Although the baseline 
measures for all three boys were low and 
stable, response to intervention was vari-
able. One child showed no change after the 
introduction of his Social Story, a second 
made modest but clear changes, and the 
third child showed large changes. Unfor-
tunately, the unintended teacher use of verbal 
prompts created a threat to the internal 
validity of the study.

Sansosti and Powell-Smith (2006) 
employed a multiple base design across 
three high-functioning, elementary-aged 
boys with Asperger syndrome to evalu-
ate the duration of social engagement. The 
parents applied the treatment procedure 
at home and social behavior was observed 
at school. For two of the boys the baseline 
data reflected good to excellent stability, and 
they both showed clear treatment effects 
and continued maintenance of behavior. 
The third child never achieved a stable 
baseline, nor was his behavior during treat-
ment stable. As a result, it was not possible 
for the authors to demonstrate consistent 
changes across the three participants.

Social Stories and VM were both 
provided to a boy with Asperger syndrome 
in a study using multiple treatment tech-
niques across the behaviors of eye contact, 
smiling, and social initiations (Scattone 
2008). The treatments were associated with 
large gains in eye contact, small changes in 
smiling, and modest gains in initiations. 
Unfortunately, these data do not allow us 
to draw any conclusions about the relative 
benefits of Social Stories, as video modeling 
alone has shown beneficial effects for teach-
ing social skills and the effects of the two 
procedures were not examined separately.

Chan and O’Reilly (2008) made Social 
Stories part of a treatment package that 
also included role plays. A multiple base-
line across three behaviors revealed clear 
effects for one participant and a more vari-
able response in a second. The lack of con-
sistent response is problematic and, again, 
the combination of Social Stories and 
role plays makes it impossible to ascertain 
whether Social Stories alone would have 
had a beneficial impact.

The strongest study we reviewed (Del-
ano and Snell 2006) used Social Stories to 
teach appropriate social engagement and 
decrease inappropriate social engagement 
in three young boys with autism in a multi-
ple probe design. The authors also collected 
data on the target skills of seeking attention, 
initiating comments, initiating requests and 
making contingent comments. The study 
attempted to improve upon Thiemann 
and Goldstein’s study (2001) by assessing 
the use of Social Stories in isolation. Fol-
lowing low, stable baselines, each boy in 
succession showed a clear response to the 
introduction of treatment. However, as the 
reading of the story was faded over time, 
their level of engagement declined. A pos-
sible threat to internal validity in this study 
was the physical presence of training peers 
during the Social Stories intervention. It is 
impossible to know how this exposure may 
have altered the peers’ behavior, making them 
more receptive and  responsive to bids from 
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the child with autism. In spite of this issue, 
it is important to note that the authors paid 
detailed attention to experimental design, 
included measures of both maintenance 
and generalization, reported on fidelity 
checks, and used well-trained observers to 
collect data. Therefore, this investigation 
represents the best single subject study we 
reviewed on Social Stories.

The only group design study we reviewed 
was conducted by Quirmbach and their 
colleagues (2009) who used a pre-test/post-
test repeated measures randomized control 
group design with 45 children with ASD 
aged from 7 to 14 years. They explored the 
benefits of two different formats of Social 
Stories (the standard format or a directive 
format) to teach participants to greet an 
adult, invite him to play a game, ask which 
game the adult preferred and accept the 
adult’s selection. The randomly assigned 
control group heard a story of comparable 
length unrelated to the targeted social skills. 
Both the standard and directive story for-
mats were equally effective in motivating 
the children to apply the skills during inter-
actions with the adult research assistant and 
both groups were superior in performance to 
the control group. A very important finding 
was that for the children with ASD, a Verbal 
Comprehension Index of 68 or higher on 
the WISC-IV (Wechsler 2003) was associ-
ated with benefits from these Social Stories, 
which were not accompanied by pictures. 
There were significant limitations to this 
study. Although the intervention was effec-
tive, it was brief: follow-up for maintenance 
occurred 1 week after the training and it is 
impossible to know how the children would 
have performed over an extended time. 
Another concern is that, while a useful set 
of skills was taught with the Social Stories, 
the skills were not assessed with peers but 
with an adult research assistant. To measure 
social validity, age-appropriate peers need 
to be part of future studies. In addition, 
multiple raters were involved in data collec-
tion but there was no report of inter-rater 

reliability figures, nor were fidelity checks 
done to document that the procedures 
used in reading the stories and responding 
during the game sessions were consistent 
from one child and condition to the next. 
There was also no description of the actual 
procedures used to assign participants ran-
domly to conditions. These concerns aside, 
Quirmbach et al. (2009) took an important 
step toward bringing greater rigor to the 
research on using Social Stories to teach 
social skills.

Based on the studies by Delano and 
Snell (2006) and Quirmbach et al. (2009), 
our overall description of the research on 
Social Stories is that for teaching social 
skills this method falls into the category of 
“emerging findings awaiting replication.” 
There is a pressing need for additional 
studies that isolate the use of Social Sto-
ries as a single intervention to determine 
to what extent this method is, in and of 
itself, effective and, if it is not, whether it 
enhances the potency of other procedures 
when included in a treatment package. We 
need to know to what extent these skills are 
used appropriately with peers over time.

Teaching Social Skills and 
Social Cognition in Groups

There are two major aspects to being 
socially effective. One is social cognition, 
or the ability to interpret the feelings and 
intent of another person based on such 
cues as facial expression, body posture and 
gesture, and the ability to realize that one’s 
own knowledge may not be shared by oth-
ers. In addition to social cognition, one 
needs a broad array of specific social skills 
for addressing the myriad interactions we 
encounter. Because people with ASD expe-
rience challenges in both social cognition 
and social skills, some social skills groups 
have focused on each area or a blend of these 
two areas. Table 6.5 summarizes this work.
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Teaching social skills in groups seems 
inherently appropriate as the funda-
mental goal of teaching social skills is 
to increase social interactions. We dis-
cussed above the use of peers as models 
and playmates for very young children on 
the autism spectrum. There is a smaller 
body of work on teaching social skills to 
groups, older children, adolescents or 
adults of participants all of whom are on 
the autism spectrum. Two early studies 
(Mesibov 1984; Williams 1989) and one 
more recent study (Mishna and Muskat 
1998) relied on anecdotal reports or very 
limited data and are not discussed in 
depth here. A summary of these findings 
can be found in Table 6.5.

Theory of Mind
The term “theory of mind” (ToM) 
describes the ability to recognize that one 
person’s knowledge may conflict with the 
knowledge of another. Research on ToM 
highlights the challenges for people on the 
autism spectrum in making these deter-
minations. There is a large body of work 
on ToM and how people on the spectrum 
respond to ToM tasks as compared to 
typically developing peers or those who 
have an intellectual deficit (Baron-Cohen 
et al. 1985, 1986; Leslie and Frith 1988). 
Ozonoff and Miller (1995) argue that 
this ToM deficit makes many commercial 
social skills programs inappropriate for a 
person on the autism spectrum and they 
explored the extent to which it would be 
possible to teach ToM skills to this popu-
lation. Their participants were five ado-
lescents with autism in a treatment group 
and four in a control group, none of whom 
had an intellectual disability. The treat-
ment group received 7 weeks of training 
in basic social skills including conversa-
tion behavior, selecting topics of interest, 
reading nonverbal signals, listening, and 
giving compliments. The next 7 weeks of 

treatment focused on perspective taking 
and other TOM skills. The five boys in 
the treatment group demonstrated post-
treatment gains on TOM tasks while the 
control group showed little or no change. 
However, parent and teacher ratings failed 
to identify any changes in social skills 
post-treatment. Thus, while the boys may 
have learned to respond more accurately 
to the structured tests, their parents and 
teachers did not see behavioral changes 
in daily life. The small sample size, fail-
ure to demonstrate socially meaningful 
change, and lack of direct observational 
data were among the weak points of this 
early study.

The relationship among ToM, executive 
function, and facial expression recognition 
has also been evaluated. Solomon et al. 
(2004) used laboratory tests and parental 
ratings to evaluate the impact of a 20-week 
social skills group for nine children and a 
concurrent psycho-educational group for 
parents, as compared to a wait list control 
group. They found significant changes in 
the laboratory-based tasks of facial expres-
sion recognition and problem solving 
in the treatment group compared to the 
controls. Although this study included a 
control group and random assignment 
to conditions, it was limited in that there 
were no direct measures of social behavior. 
Additionally, the laboratory-based context 
of most of the data makes it impossible to 
know to what extent these changes might 
be related to behavioral changes in a natu-
ralistic setting.

In a more recent study Gevers et al. 
(2006) offered a group experience to 18 
children diagnosed with PDD-NOS. Par-
ticipants attended 21 weekly sessions of an 
hour each, which focused on ToM; par-
ents attended five sessions on ToM. This 
study lacked both a control group and 
direct behavioral observations. Providing 
both parent and child training at the same 
time was also a source of threat to internal 
validity.
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Turner-Brown et al. (2008) blended 
social cognition skills and social interaction 
skills in a pilot study with 11 adults with 
high-functioning autism. They divided 
the participants into two groups, with six 
enrolled in a group experience and five 
receiving treatment as usual. The curricu-
lum was based on a previously developed 
program for teaching social comprehen-
sion or skills to people with schizophre-
nia, which the authors modified to address 
the needs of people with ASD. Although 
significant changes were observed in the 
social cognition components of the pro-
gram, there were no statistically mean-
ingful changes in the application of social 
skills. The small sample size, inability 
to make random assignment to the two 
groups, and the lack of data collection in 
natural settings were significant limits of 
this study. This pilot study suggested it was 
possible to modify social cognitions, but it 
remains unclear to what extent these cog-
nitions generalize to social behavior.

Cognitive-Behavioral Therapy
A number of studies have employed cogni-
tive behavioral techniques to teach social 
skills to young people in group settings 
(see Chapter 7). In a study with 46 adoles-
cents diagnosed with Asperger syndrome 
or high-functioning autistic disorder, Tse 
et al. (2007) reported that small-group 
social skills training blending psycho-
educational and experiential components 
resulted in statistically significant gains in 
social competence. Six separate groups were 
run over time but no control condition was 
included. In addition, results were based on 
participant and parental ratings; the lack of 
objective data on naturalistic functioning 
limits the validity of these findings. Crooke 
et al. (2008) describe an 8-week, 60-min 
group treatment for six boys with Asperger 
syndrome or high-functioning autistic dis-
order using a social cognition approach. The 

data were presented for each boy using bar 
graphs, instead of the standard line graphs. 
A nonparametric Wilcoxon Signed Rank 
test was performed and indicated signifi-
cant changes from pre to post. However, 
the absence of a control group and the use 
of a non-traditional format for presenting 
SSED data make it impossible to evaluate 
the impact of treatment.

In another study of the value of cogni-
tive-behavioral therapy (CBT) for improving 
social skills, Lopata et al. (2006) offered a 
summer program for 21 6-to-13-year-old 
boys with Asperger syndrome. One group 
received social skills instruction in isola-
tion. A second group received an additional 
behavioral treatment consisting of a point 
system for appropriate social behavior 
and for following rules and directions, 
and a response cost for failing to engage 
in these behaviors. Three standardized 
scales were used to measure behavior pre- 
and post-treatment, but no direct obser-
vations of behavior were coded. Although 
parents rated their children as having made 
gains following treatment, the staff mem-
bers gave more variable ratings, report-
ing improvement in social skills, but no 
significant change in adaptability, and an 
increase in atypical behavior. As is the 
case for several other studies on this topic, 
the lack of objective data creates a threat to 
the internal validity of the study. No sig-
nificant differences emerged between the 
conditions. Although this study lacked an 
untreated comparison group and we can-
not conclude that the camp experience led 
to changes, the presence of a comparison 
group makes it a rare study in this domain.

Webb et al. (2004) taught high-func-
tioning teens with ASDs social skills 
including sharing ideas, complementing 
others, offering help or encouragement, 
making recommendations nicely, and exer-
cising self-control. They used several self-
report measures of change and relied on 
role plays to assess social behavior before 
and after treatment, as well selecting two  
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participants for multiple probes of each 
of the five behaviors. However, taking 
role play data from the teens about a spe-
cific skill to represent the group as a whole 
was a relatively weak measure of behavior 
change. The only other measure, the pre–
post assessment of the groups on each skill, 
was also weak because there was no control 
group against which to compare perfor-
mance. The study could have been meth-
odologically stronger had it included either 
a control group and a larger sample or a 
true multiple baseline design.

An AB design was used to examine 
appropriate social behavior in 7-to-9-year-
old children with ASDs in general educa-
tion classrooms (Yang et al. 2003). Four 
children received social skills instruction 
in small groups and their social behavior 
in the classroom was tracked through daily 
teacher ratings. Two other children who did 
not participate in the group were tracked 
for comparison purposes. The baseline 
data for the children varied greatly; in addi-
tion, there was no evidence of immediate 
change with the onset of treatment in three 
of the four participants. Rather, perfor-
mance remained highly variable across the 
64 weeks of treatment. Although a trend 
analysis found small-to-medium effects 
for the experimental children over time, 
the changes are difficult to see visually 
and hence not very meaningful in terms of 
impact on the learners.

In a study looking at paralanguage social 
skills, such as recognizing affect in others, 
Barnhill et al. (2002), enrolled eight adoles-
cent boys and one adolescent girl in a group-
based intervention. Eight sessions included 
a 1-h discussion of specific topics of recog-
nizing and responding to facial expressions, 
followed by 2–3 h of in vivo practice during 
a recreational activity. A small sample size, 
diagnostically mixed group, and lack of a 
control group make it difficult to interpret 
the findings.

Bauminger (2002) adopted a cognitive 
behavioral approach to create a 7-month 

social skills curriculum for a group of 15 
high-functioning youths on the autism 
spectrum. In this study, social cognition 
included abilities such as being able to 
“read” another person, understanding the 
meaning of their verbal and nonverbal 
communication, and inferring the men-
tal states of others (i.e., theory of mind). 
Bauminger (2002) argues that high-func-
tioning children on the autism spectrum 
need to both understand social rules and 
norms and process the social informa-
tion that is available in their interactions. 
Her training program involved teaching 
social–interpersonal problem-solving and 
improving the child’s affective repertoire 
by increasing awareness of feelings in him-
self or herself and in others. Although the 
children showed gains in social skills, the 
absence of a control group makes it impos-
sible to demonstrate convincingly that the 
intervention was the active ingredient of 
change. Two more recent studies by Baum-
inger (2007a, b) addressed group instruc-
tion in social skills and suffered from a 
similar lack of a control group. One of 
these studies (Bauminger 2007b) evaluated 
a group format for teaching social skills 
and the other (Bauminger 2007a) used an 
individual format for teaching social skills 
to 19 children. Both studies reported ben-
efits for the participants. In spite of their 
design flaws, the investigations by Baum-
inger are the best set of studies to date, in 
that they used highly sophisticated meth-
ods to assess skills, train the students, and 
gather data. The addition of an appropri-
ate control group to her methods provides 
a good template for high-quality future 
research.

LEGO® Therapy
Of more recent interest is the use of 
LEGO play as a medium for individual 
and group instruction to teach social 
skills. LEGO therapy aims to provide a 
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setting in which children work in dyads or 
groups toward a common goal. Each child 
is assigned a specific role: the “engineer” 
directs the action; the “supplier” locates 
the appropriate pieces; and the “builder” 
assembles the structure. Each of these jobs 
is essential to the completion of the task 
and the children rotate through them. 
Because multiple examples of verbal and 
nonverbal communication (e.g., including 
joint attention, eye contact, and perspec-
tive-taking) are required among children 
to successfully finish the activity, this 
treatment approach strongly emphasizes 
social skills. One aspect of LEGO therapy 
that is highlighted in the literature is its 
ability to capitalize on child impetus and 
interest; in particular, the structure of the 
task and inherent qualities of the materi-
als are considered highly motivating for 
children with ASD. A small set of studies 
has begun to explore the efficacy of the 
LEGO approach and the characteristics of 
those who are likely to benefit from this 
treatment.

The first description of LEGO ther-
apy was published by LeGoff in 2004. 
In this study, the efficacy of treatment 
was evaluated with a repeated-measures 
design with seven groups of children (47 
participants in total). Following comple-
tion of an initial 3- or 6-month wait list, 
the children were provided with weekly 
individual and group LEGO therapy over 
the course of 12–24 weeks. Participants 
therefore served as their own wait-list 
control group. Intervention effects were 
assessed using both behavioral observa-
tions (i.e., social competence; duration 
of social interaction) and the Gilliam 
Autism Rating Scale (GARS). The results 
indicated significant gains in all three 
outcome measures from wait-list control 
to treatment and no changes associated 
with maturation. It was also found that 
less significant language impairments 
pre-treatment predicted greater gains 
following the intervention.

These initial findings are encouraging, 
but the limitations of the research should 
be noted. First, although the increases in 
the duration of social interaction achieved 
statistical significance, the absolute change 
measured was 15 s. It is unclear whether 
this constitutes a “clinically significant” 
difference and measures of social validity are 
necessary supplements to evaluate changes 
in social behavior. Second, measurement 
issues compromised the integrity of the 
data collection. Coders were not blind 
to the purposes of the study and did not 
achieve high reliability.

Similar concerns extend to the follow-
up study (LeGoff and Sherman 2006), in 
which 3-year outcome data from the origi-
nal participants were presented with the 
addition of an alternative-treatment con-
trol group. More significant social gains 
were demonstrated in the LEGO group 
versus the comparison group and these 
benefits maintained over time. Verbal abil-
ity predicted treatment response, an effect 
that was more potent for the LEGO ther-
apy group than the control group. Again, 
coders (i.e., the first author and parents) 
were not blind and the authors acknowl-
edge that greater exposure to the children 
in the LEGO group may have influenced 
subjective progress ratings.

These first two studies provide impor-
tant preliminary support for LEGO ther-
apy as a social skills intervention but are 
limited in their comparisons to wait-list or 
no-treatment control groups. To address 
this gap, a recent study evaluated the 
relative efficacy of the LEGO approach, 
the Social Use of Language Programme 
(SULP), and a no-treatment control group 
(Owens et al. 2008). In contrast to LEGO 
therapy, SULP uses a more structured, cur-
ricular approach to teaching social skills by 
focusing particularly on perspective-taking 
and adult modeling. While the inclusion of 
an alternative treatment group contributes 
to the strength of the design, it is impor-
tant to note the SULP does not qualify as 
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an evidence-based intervention. Owens, 
Granader, and their colleagues replicated 
the previous findings of social gains and 
extended the results by demonstrating 
significant decreases in inappropriate 
behavior. Behavioral gains were observed 
in both treatment groups; social gains were 
observed in the LEGO therapy groups 
only. In addition, social validity measures 
indicated parent satisfaction and child 
enjoyment.

The current research on LEGO ther-
apy suggests that it is a viable, cost- and 
time-effective intervention for teach-
ing social skills to children with autism. 
However, there are several limitations 
to the approach as well as areas in need 
of future research. Although the therapy 
is intended to be applicable for individu-
als with varying language functioning, 
it appears to be best suited for children 
with mild language deficits. In fact, eli-
gibility criteria set out by Owens et al. 
(2008) focused specifically on partici-
pants with an IQ of 70 or greater. More 
research is needed on the success of the 
LEGO approach with more significantly 
impaired individuals.

The experimental designs employed (i.e., 
repeated measures with wait-list control, 
group comparison without random assign-
ment, group comparison with quasi-ran-
dom assignment) limit the internal validity 
of the results. While these designs are suffi-
cient for preliminary research, they need to 
be extended to include more gold-standard 
methodologies, such as RCTs that include 
evidence-based treatment comparisons. 
The outcome measures employed include 
both behavioral observation and report 
measures. The behavioral social variables 
are well-operationalized and appear to 
capture a measure of clinical significance. 
However, the limited psychometric prop-
erties of the GARS suggest that this tool 
might not be indicated to evaluate behavior 
change in a research setting. Future studies 
that include measures such as the ADOS or 

the ADI to evaluate the efficacy of LEGO 
therapy would be of interest.

Finally, the research thus far does not 
provide information on the unique treat-
ment components that are responsible for 
behavior change. For example, both the use 
of group therapy alone (Owens et al. 2008) 
and a combination with individual therapy 
(LeGoff 2004; Legoff and Sherman 2006) 
were associated with treatment gains. By 
comparing it to SULP, Owens and their 
colleagues (2008) provided some evidence 
that the motivating materials and goal-
directed group aims are active ingredients 
in LEGO therapy. However, it is unclear 
what specific elements (e.g., materials, 
child motivation, structure, or agency) are 
responsible for the observed gains. Com-
ponent analyses that address these various 
characteristics are necessary in the future 
for identifying relevant mechanisms of 
change.

Overall, the research on teaching social 
skills in group settings is disappointing. 
Although some studies showed encour-
aging clinical outcomes, methodological 
concerns (e.g., the lack of control groups 
or rigorous SSED), along with the limited 
number of studies that examined behavior 
beyond the laboratory, used participants 
who clearly met diagnostic criteria, and 
used fidelity checks of treatment imple-
mentation, and employed naïve observers 
to code data highlight the need for high 
quality research in this domain. Of excep-
tion are the recent studies on LEGO ther-
apy that are of sufficient quality to suggest 
that group-based social skills intervention 
is a promising area of research. However, 
the presence of multiple “weak” studies 
does not yet warrant a label of evidence-
based practice for teaching social skills in 
groups. It is a domain that should take high 
priority and more rigorous group studies 
on LEGO therapy and on the Bauminger 
model supplemented with a control group 
would provide a valuable starting point for 
such research.
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Conclusion

The research with SSED on social skills 
clearly demonstrates the efficacy of many 
of these interventions with children with 
ASD but, even with sound methodologies 
and compelling data, these studies offer us 
little insight into the relative efficacy of such 
treatments compared to other approaches. 
Some notable exceptions have been high-
lighted (e.g., Kasari et al. 2006; Roeyers 
1996), but they are few and require rep-
lication. It is also challenging to pinpoint 
the exact pre-treatment participant charac-
teristics that may moderate or predict the 
effects of these interventions. As mentioned 
above, the language ability of the children 
in the study by Nikopoulos and Keenan 
(2003) may have contributed to their vari-
ability in skill acquisition; unfortunately 
small sample sizes and a lack of random-
ized group assignment makes it impossible 
to test for these relations in a SSED. This 
limitation was also discussed in relation to 
much of the peer training literature (Gold-
stein et al. 1992; Kamps et al. 2002; Sasso 
et al. 1998). Future research on social skills 
should take advantage of group designs to 
explore some of these potential predictors 
and compare these interventions to other 
established treatments.

The inclusion of older learners with 
autism is also a necessary dimension to 
future research. As is common in much 
of the autism literature many of the 
studies on social skills focused mainly 
on preschool-aged children, with some 
minimal inclusion of children in elemen-
tary school (e.g., Simpson et al. 2004). In 
typically developing children social skills, 
undergo a critical period during the pre-
school years, so it is understandable that 
researchers target this population. How-
ever, the success of social interventions 
with elementary-aged students suggests 
that the window of opportunity to teach 
these skills may not be necessarily closed. 

Social skills deficits have been shown to 
negatively influence relationships of older 
learners with their peers in inclusion set-
tings, and middle- and high-school-aged 
students may still benefit from ongoing 
social development. The need for more 
research on older adolescents and adults 
is also compelling. Replications of estab-
lished interventions with these popula-
tions could be clinically significant, and 
would add to the external validity of these 
treatments.

In conclusion, many interventions based 
on social skills have a strong or emerging 
evidence base, particularly models target-
ing joint attention, imitation, and peer 
training (see Table 6.6). Other areas (e.g., 
Social Stories and teaching older learners 
social skills in groups), while clinically in 
wide use, have little high-quality empirical 
support.
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Abbreviations

ADHD  Attention deficit  
hyperactivity disorder

ADI-R  Autism diagnostic  
interview – revised

ADOS  Autism diagnostic  
observation schedule

ASDs Autism spectrum disorders
CARS  Childhood Autism Rating 

Scale
CBT  Cognitive behavioral 

therapy
CGI  Clinical global  

improvement
DSM-IV-TR  Diagnostic and Statistical 

Manual of Mental  
Disorders 4th edition

NIMH  National Institutes  
of Mental Health

OCD  Obsessive – compulsive 
disorder

ODD  Oppositional defiant  
disorder

PCIT  Parent – child interaction 
therapy

PDD-NOS  Pervasive developmental 
disorder not otherwise 
specified

RCT Randomized control trial
RUPP  Research Units on Pediatric 

Psychopharmacology
SRS Social Responsiveness Scale
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Introduction

Individuals with autism spectrum disor-
ders (ASDs) who have acquired functional 
communication strategies – particularly 
more cognitively able individuals at or 
beyond the elementary school age group – 
may be candidates for talk-based therapies 
similar to those employed with children 
and adults with mental health disorders, 
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such as anxiety (e.g., cognitive behavioral 
therapy, CBT). While talk-based therapies 
are widely used in community settings for 
school-aged youth and adults with ASD 
(Hess et al. 2008), the evidence base for 
using many such treatments is surprisingly 
weak. Compared to other types of inter-
vention in autism (e.g., applied behavior 
analysis for young children) and inter-
ventions for other types of neurodevel-
opmental disorder (e.g., attention deficit/
hyperactivity disorder, ADHD), there are 
very few well-designed studies of CBT 
and other talk-based therapies for indi-
viduals with autism. Of those studies that 
have been conducted, results are mixed, 
requiring a careful comparative analysis of 
the extant treatment literature to distin-
guish potentially promising practices from 
those that are less promising. This chapter 
endeavors to provide such an analysis and, 
in so doing, to draw preliminary conclu-
sions about worthwhile practices currently 
available for implementation, as well as to 
identify directions for further development 
of treatment techniques.

We begin by defining the parameters 
of CBT and related talk-based therapies 
as distinguished from other behavioral 
interventions for individuals with ASD. 
CBT treatments are based upon cogni-
tive science models of behavior, emotion, 
and thought; contemporary CBT treat-
ments have been particularly influenced 
by the memory retrieval competition 
model (Brewin 2006). Conceptualized 
in information-processing terms, CBT 
aims to promote retrievable memories of 
adaptive responses that can successfully 
compete with and suppress memories of 
previously learned maladaptive responses 
evoked under “real world” conditions 
outside the therapy office. CBT methods 
used to achieve this are psychoeducation 
(learning about the nature of one’s men-
tal health condition), Socratic questioning 
and collaborative discussions to build up 
awareness of thought and emotion and to 

teach thought- and behavior-based coping 
skills, and behavioral experimentation, in 
which alternative responses to challenging 
situations are attempted in real-world set-
tings and then reflected upon in structured 
discussions in order to build up potent 
memories of adaptive patterns of thought 
and behavior for future use in similar (not 
necessarily identical) situations.

A fundamental difference between CBT 
and strictly behavioral treatments (e.g., 
operant or classical conditioning-based 
models) is the conceptualization of mecha-
nisms of change and complementary inter-
vention techniques. While purely behavioral 
interventions assume that largely automatic 
(and unobservable) learning processes (e.g., 
extinction; associative learning; modeling) 
promote behavioral change and symptom 
remission, CBT-based models seek to pro-
mote changes in thinking and volitional 
behavior (e.g., identifying and challenging 
maladaptive interpretations of social situa-
tions) that are adaptable to multiple situa-
tional contexts. A simple example of phobia 
treatment illustrates differences between 
CBT and purely behavioral approaches: 
in the former, catastrophic beliefs about 
a feared stimulus would be identified and 
challenged to build up to facing the pho-
bic stimulus and, after habituation occurs, 
the therapy would promote the develop-
ment of principles for thinking about the 
feared stimulus differently to build a benign 
memory schema of the stimulus that could 
compete with and suppress the fearful 
schema that the patient had prior to treat-
ment (Wood and McLeod 2008). The need 
for such competition stems from the cog-
nitive science finding that prior memory 
schemata cannot be “deleted” and are often 
prone to return and override insufficiently 
developed alternative (adaptive) schemata. 
In contrast, a purely behavioral approach 
would involve gradual exposure to a feared 
stimulus to achieve extinction of the con-
ditioned (fearful) response with no empha-
sis on related thoughts; and when fear and 
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avoidance were eliminated in one setting, 
the procedure might be repeated in several 
other settings in an effort to achieve gener-
alization (Brewin 2006). Clearly, the puta-
tive learning processes and corresponding 
techniques used to promote change differ 
significantly in these two types of treatment 
(further description of CBT technique is 
given below, in “Enhancing CBT Treat-
ments for ASD Symptoms”).

It is important to note that while dif-
ferentiation between CBT and non-CBT 
interventions can be made easily at a con-
ceptual level, there can be some ambiguity 
in this distinction in practice because treat-
ments used in many clinical trials are often 
summarized so succinctly that it is difficult 
to ascertain how much emphasis is given 
to cognitive behavioral techniques. Also, 
the simple fact that language is used as an 
element of treatment, for example, clearly 
does not distinguish CBT from other 
autism interventions; many non-CBT 
interventions, such as applied behavior 
analysis, joint attention training, or imita-
tion training, often use substantial amounts 
of therapist-initiated speech during the 
interventions, with the goal of eliciting 
target verbal or nonverbal behaviors dur-
ing the therapy sessions (e.g., coordinated 
eye gaze, commenting, and pointing). One 
factor that differentiates CBT and related 
mental health therapies from other autism 
interventions is the way in which speech 
and language are used during treatment. 
As noted above, in CBT and related thera-
pies, verbal communication between ther-
apist and patient is partly used as a means 
to identify and challenge specific thoughts, 
such as realistic versus irrational beliefs. 
Another factor that often differentiates 
CBT and related mental health therapies 
from other behavioral treatments in autism 
is that the explicit goals of treatment are 
often in the domains of psychiatric symp-
tomatology in the former.

Two methodological factors that often 
differentiate clinical trials of CBT in 

autism from other behavioral interventions 
in autism are the types of outcome mea-
sures used to document efficacy and the 
age groups included in the interventions. 
In defining desirable study features for 
research intended to establish efficacious 
treatments, Chambless and Hollon (1998) 
noted that it was important that valid and 
reliable measures of symptom counts or 
diagnostic status, preferably including those 
rated by an evaluator blind to treatment sta-
tus and study hypotheses, be used as primary 
outcome measures. Of the small number of 
controlled trials of CBT for individuals with 
ASD, most have included this kind of mea-
sure. Many of these have focused on comor-
bid mental health features, such as anxiety 
(Chalfant et al. 2007), and one of these tri-
als utilized a parent-rated measure of core 
autism symptoms that is norm-referenced 
and used in the diagnosis of ASD (Wood 
et al. 2009a). In comparison, many treat-
ment studies of other behavioral interven-
tions for autism, such as variants of applied 
behavioral analysis, have often utilized:

Observational measures with high spec-●●

ificity to the treatment (e.g., imitation) 
that have good external validity and 
often evidence of inter-rater reliability 
but rarely have evidence of concurrent 
or convergent validity from psychomet-
ric studies and have unknown utility as 
measures of ASD diagnostic status or 
symptomatology
Direct measures of receptive and expres-●●

sive language with good psychomet-
ric properties that nonetheless are not 
specific to core autism symptoms per se 
(but rather, measure diagnostically non-
specific aspects of language acquisition 
and proficiency)
General measures of intellectual ability ●●

that do not reflect core autism symptoms
Nonspecific measures of social skills or ●●

social adjustment that are not typically 
used in the evidence-based assessment 
of ASD
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The distinctions in choice of outcome 
measures in clinical trials of CBT versus 
other behavioral interventions in ASD do 
not necessarily reflect fundamental differ-
ences between these treatments, although 
it is possible that measure selection (or 
publication of specific outcomes illustrat-
ing significant treatment effects) indirectly 
indicates the putative domains most likely 
affected by differing interventions.

Second, most studies of non-CBT social 
awareness interventions have been con-
ducted with toddlers or preschoolers with 
ASD (see Chap. 6), whereas almost all stud-
ies of interventions described as “CBT” or 
“mental health interventions” for ASD have 
been with elementary school children or 
older individuals. Interestingly, some of the 
interventions designated as CBT with an 
emphasis on social skills outcomes (Baum-
inger 2002) have utilized intervention 
methods similar to some social awareness 
training procedures used with preschool-
ers (Ingersoll et al. 2007), which raises the 
question of whether a false dichotomy has 
indeed been established and that terms 
such as CBT have at times been used to 
describe interventions for older individu-
als that are similar in content to interven-
tions with different names that have been 
used with young children. Traditionally, 
CBT and other forms of psychotherapy for 
mental health disorders have been studied 
primarily with school-aged children and 
older individuals. Maintaining this tradi-
tion in the field of autism treatment may 
be sensible for descriptive purposes, but 
the potential overlap between such thera-
pies and those with different names used 
with younger children with ASD should be 
acknowledged.

Given the overlapping nature of goals 
and methods of CBT and other behavioral 
interventions for ASD, as well as the prag-
matic value of minimizing overlap in the 
review of studies with other chapters in 
this book, we focus forthwith on interven-
tions that use verbally mediated language 

to discuss an individual’s thoughts, problems, 
and solutions (not merely for modeling or 
prompting), that are conducted with school-
aged children or older, and that attempt to 
reduce the symptomatology of a mental 
disorder, including ASD or a comorbid 
mental health problem, as measured by diag-
nostically specific outcome assessments. 
We also consider other interventions that 
are explicitly described as “CBT” by the 
treatment developers, even if they do not 
meet all of these three criteria, for the sake 
of comparison.

Psychiatric Comorbidity  
in ASD

The majority of the clinical trials reviewed 
in this article focused on psychiatric 
comorbidity (e.g., anxiety), as opposed 
to core autism symptoms, as the primary 
target of treatment and outcomes assess-
ment. Hence, a brief overview of psychiat-
ric comorbidity among youths with ASD is 
now given. Numerous descriptive studies 
of comorbidity in more or less represen-
tative samples of youths with ASD have 
been conducted over the past decade and 
conclusions are relatively homogeneous: in 
general, there are very high rates of comor-
bid disorders in youth on the autism spec-
trum, well exceeding typically developing 
youth as well as youth with other (serious) 
mental health conditions such as conduct 
disorder (de Bruin et al. 2007; Green et al. 
2000; Russell and Sofronoff 2005; Suk-
hodolsky et al. 2007). Social anxiety in 
particular occurs at higher rates in youths 
with ASD than in the typically developing 
population, with results from a number 
of studies indicating 20–57% of children 
and adolescents with high functioning 
ASD exhibit clinically relevant symptoms 
of social anxiety (Kuusikko et al. 2008; 
Muris et al. 1998; Simonoff et al. 2008), as 
compared to 1–5% in typically developing 
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youth. Depressive disorders often increase 
significantly in adolescence among youths 
with ASD, and attention deficit and disrup-
tive behavior disorder profiles are also very 
common in youth on the autism spectrum. 
Comorbidity in ASD is not without its con-
troversies. For example, the latest version 
of the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-IV-TR; APA 2000) 
prohibits a comorbid diagnosis of ADHD 
among those with an ASD, whereas the 
earlier version did not (APA 1994).

The most common hypotheses about 
psychiatric comorbidity in ASD have 
been that there may be a common genetic 
linkage between ASD and other psychiat-
ric disorders, increasing the risk of each; 
that the stresses caused by having an ASD 
(e.g., social rejection, sensory overrespon-
siveness, confusion in light of commu-
nication challenges) overwhelm coping 
skills and induce emotional and behav-
ioral disorders; or that core autism symp-
toms are sometimes “counted as” aspects 
of a comorbid disorder that has pheno-
typically similar features (Baron-Cohen 
1989; Bellini 2006; Gadow et al. 2008; 
Gillott et al. 2001; Groden et al. 2006). 
For example, the social avoidance char-
acterizing many youth on the spectrum – 
stemming from low social motivation and 
restricted interests – could be mistaken 
for social anxiety, which also can manifest, 
in part, as social avoidance. Although this 
is an important point in terms of psychi-
atric nosology, it may have less import in 
the realm of treatment. This is because 
symptom reduction is likely to be helpful 
whether the symptoms ultimately reflect a 
separate psychiatric disorder or are simply 
a manifestation of autism that is causing 
adaptive difficulties.

Linkages between comorbid psychiatric 
symptomatology and functional problems 
in youths with ASD are both self-evident 
and empirically documented. For exam-
ple, a very hyperactive child is going to 
have greater adaptational challenges in a 

classroom than one who is not, all other 
things being equal. A depressed child pre-
occupied with unpleasant thoughts will 
have a lower quality of daily life than one 
who is not. A growing body of research has 
demonstrated links between high anxiety 
in ASD and a number of functional impair-
ments, such as poor social responsiveness 
and other social skill deficits (Bellini 2004; 
Sukhodolsky et al. 2008) and increased 
ASD symptom severity (Ben-Sasson et al. 
2008; Kelly et al. 2008). In short, whether 
comorbid symptoms and disorders are 
entirely distinct from an individual’s core 
autism spectrum disorder or not, there is 
clearly a relationship between the pres-
ence of such symptoms and more overall 
impairment and distress in affected youth, 
underscoring the importance of treatments 
that can relieve such symptoms.

A Review of CBT and 
Related Mental Health 

Treatments in ASD

This section is organized around treatment 
studies for (a) comorbid anxiety and mood 
problems; (b) comorbid disruptive behavior 
problems; and (c) core autism symptoms 
(as well as nonspecific social problems). In 
each subsection, the nature of the prob-
lem (e.g., anxiety) and relevance to indi-
viduals with autism is discussed, the extant 
treatment literature is reviewed, and each 
study is abstracted in tabular format and 
rated according to the criteria for strong, 
adequate or weak research methodology 
described in Chap. 2.

Anxiety and Mood Disturbance
Anxiety disorders are common among 
youth and adults with ASD, as noted 
above (de Bruin et al. 2007; Green et al. 
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2000; Klin et al. 2005; Leyfer et al. 2006; 
Muris et al. 1998). Among the more com-
mon anxiety disorders in the DSM-IV-TR 
(APA 2000) are generalized anxiety disor-
der, typified by disabling worry; separation 
anxiety disorder, characterized by intense 
fear of separating from caregivers; obsessive–
compulsive disorder (OCD), involving 
repeated intrusive thoughts and rituals; 
and social phobia, characterized by a fear 
of humiliation and corresponding avoid-
ance of specific social situations. A recent 
survey conducted by the National Autistic 
Society found that anxiety was the second 
most highly cited problem reported by 
parents of children with ASD (Mills and 
Wing 2005). Often, additional comorbid 
disorders coincide with anxiety disorders 
in the ASD population (e.g., oppositional 
defiant disorder, ODD), resulting in com-
plex and severe clinical presentations (de 
Bruin et al. 2007; Klin et al. 2005; Muris 
et al. 1998).

CBT is a well-supported treatment 
modality for otherwise typically develop-
ing youth with anxiety disorders (Walkup 
et al. 2008). Some promising research on 
adapted CBT for youths with ASD and 
comorbid anxiety disorders has emerged in 
recent years. Sofronoff et al. (2005) evalu-
ated two variants of a 6-week CBT pro-
gram in group-therapy format that focused 
on emotion recognition and cognitive 
restructuring for children with Asperger 
syndrome. Parent-report measures showed 
declines in child anxiety symptoms in the 
CBT groups as compared to a wait-list 
group; however, participating children did 
not necessarily meet criteria for an anxi-
ety disorder at pre-treatment. Similarly, 
in 12- and 16-week group-therapy CBT 
interventions for comorbid anxiety and 
ASD in children, Chalfant et al. (2007) 
found that anxiety outcomes were superior 
for the immediate treatment group relative 
to the wait-list arm. However, noteworthy 
limitations of these studies were that the 
study therapists, rather than independent 

evaluators blind to treatment assignment, 
administered the post-treatment diagnos-
tic interviews; and that treatment fidelity 
was not assessed. Reaven et al. (2009) stud-
ied 33 children (aged 8–14 years) with ASD 
and comorbid anxiety disorders, assigning 
them (using a nonrandomized  assignment 
paradigm) to immediate treatment in group- 
therapy format CBT or a wait-list. Outcome 
measures were child- and parent-reported 
anxiety symptoms using psychometrically 
sound questionnaires. Youth in the imme-
diate treatment group improved more than 
the wait-list group on parent-reported 
symptoms, but not child-reported symp-
toms. This may have been attributable to 
low pre-treatment child-report symptom 
scores.

In one study adhering to Chambless and 
Hollon’s (1998) suggested research meth-
odology for clinical trials research (Wood 
et al. 2009b), 40 children aged 7–11 years 
were randomized to either 16 sessions of a 
manualized, individualized CBT program 
plus two school consultation sessions or to 
a waiting list. CBT in this study incorpo-
rated coping skills training (e.g., identify-
ing “calm” thoughts) and in-vivo exposure 
elements (facing fears hierarchically) as well 
as significant parent- and teacher-training 
components to ensure that new behaviors 
and ideas were practiced in school and home 
settings rather than just in therapy sessions. 
The program incorporated various motiva-
tional elements (e.g., use of children’s spe-
cial interests as examples of concepts; use 
of a comprehensive reward system during 
sessions and at home) to maintain engage-
ment and to promote the recall of adaptive 
responses over maladaptive counterparts. 
Participating children had an average of 
4.18 psychiatric disorders at intake. Despite 
the high level of comorbidity, children ran-
domized to CBT had primary outcomes 
comparable to those of other studies treat-
ing childhood anxiety in typically develop-
ing patients (Barrett et al. 1996; Wood et al. 
2006), with large effect sizes for most 
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outcome measures; remission of all anxiety 
disorders for over half of the children by 
post-treatment or follow-up; and a high 
rate of positive treatment response on the 
Clinical Global Impressions – Improvement 
scale (CGI-I) (78.5% from intent-to-treat 
analyses). As with the Reaven et al. (2009) 
study, child-reported anxiety did not differ 
significantly from pre-treatment to follow-
up; however, a floor effect was expected, as 
baseline levels were low and decreased with 
treatment.

Collectively, these studies and other 
pilot work using case studies or AB designs 
(Lehmkuhl et al. 2008; Ooi et al. 2008; Sze 
and Wood 2007, 2008) indicate that CBT 
is a promising modality for anxiety in the 
ASD population. Although CBT was a 
general treatment approach used in each 
of these studies, with a focus on challeng-
ing irrational fearful beliefs and develop-
ing rational beliefs as a common treatment 
element, other elements of treatment var-
ied widely. It should be noted that one of 
the more influential clinical trials of CBT 
for pediatric anxiety disorders in typically 
developing children and youth (Kendall 
et al. 1997) convincingly demonstrated 
that the cognitive intervention aspects of 
the treatment (e.g., challenging irratio-
nal beliefs) alone – when not paired with 
in vivo exposure elements – do not appear 
to be even modestly effective in reduc-
ing children’s anxiety levels. However, 
the CBT programs evaluated for indi-
viduals with ASD and high anxiety varied 
widely with regard to the emphasis placed 
on in vivo exposure relative to less active 
treatment elements (e.g., cartooning, role-
playing). At the extremes of the continuum, 
the Wood et al. (2009b) RCT involved 
in vivo exposure at home on a daily basis 
for the majority of the 16-session treat-
ment, which spanned 4–5 months for most 
youth; whereas the Sofronoff et al. (2005) 
six-session treatment focused entirely on 
a series of creative anxiety management 
skills tailored for youths with ASD but 

with no explicit in vivo exposure elements. 
Some (but not all) CBT trials conducted 
with typically developing children and 
youth with anxiety disorders (Barrett et al. 
1996; Barrett 1998; Wood et al. 2006) 
have found that including parent train-
ing in the intervention leads to superior 
intervention effects as compared to exclu-
sively child-focused treatments. Many of 
the group design studies for youths with 
ASD and high anxiety included concurrent 
child- and parent-intervention compo-
nents. Sofronoff et al. (2005) included two 
active treatment groups – one with child-
only treatment and one with concurrent 
child- and parent-treatment – and found 
some evidence suggesting that combined 
child and parent treatment was more effec-
tive than solely working with the children 
at both post-treatment and the follow-up 
assessment. This is an impressive finding 
given the relatively brief duration of this 
treatment.

The majority of the treatment pro-
grams studied in group design studies used 
a group-therapy treatment format with a 
structured sequence of sessions for all par-
ticipants. In comparison, the Wood et al. 
(2009b) study used an individual therapy 
format with modular design (Chorpita 
et al. 2004) in which individual treatment 
components were selected by the therapist 
and supervisor on a session-by-session basis 
using a clinical algorithm matching the cli-
ent’s presenting characteristics and most 
pressing clinical needs with correspond-
ing treatment elements. As an example, a 
child who was socially isolated at school 
would receive a social coaching module, in 
which social approach behaviors are bro-
ken down into steps, anxious beliefs about 
each step are discussed and rationalized, 
and then steps are practiced in various real-
world settings such as parks and school 
playgrounds repeatedly until a sufficiently 
advanced level of the skill (e.g., joining 
recess games) is  evidenced consistently. 
The same child would also be a candidate 
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for the peer buddy module in which select 
peers at school would be trained to invite 
and include the target child in games and 
conversations to reduce the level of diffi-
culty for the targeted social behaviors. No 
clinical trials thus far have compared the 
relative efficacy of structured group-for-
mat CBT interventions with individually 
administered, modularized interventions 
of this kind and it will be important to 
determine whether the more complex and 
clinically challenging modular approach is 
indeed necessary.

White and Roberson-Nay (2009) have 
suggested that social anxiety may be related 
specifically to social loneliness (vs. emotional 
loneliness) and could possibly mediate the 
child’s level of involvement in activities with 
peers. This potential link between anxiety 
and social engagement has led to the inves-
tigation of the effects of social skills inter-
ventions on anxiety outcomes in youths 
with ASD in an interesting recent trial. 
Cotugno (2009) examined the effectiveness 
of a 30-week social skills group intervention 
for 18 children (ages 7–11) diagnosed with 
ASD. Children were split into older (ages 
10–11 years) and younger (ages 7–9 years) 
groups. Cotugno employed a peer-based 
group model within a cognitive-develop-
mental framework, using a combination of 
group therapy, cognitive-behavioral, and 
social skill instruction techniques in order 
to address the social competency needs 
and concerns of the children with ASD. In 
addition, the intervention took into account 
which one of five predetermined stages of 
group development the children were in, 
with each stage specifying the processes and 
sets of behaviors necessary to pass through 
to the next stage. Each stage focused on 
different elements of group formation 
and cohesion while fostering relationships 
between group members. Measures of 
anxiety at post-treatment showed that both 
the younger and older groups of children 
showed significant improvements in par-
ent ratings of anxiety; however the younger 

group showed a greater positive shift than 
the older group. The results of this study 
provide some support for the relationship 
between social skills and anxiety, and give 
some evidence to the positive effects of a 
social skills intervention on anxiety in chil-
dren with ASD. However, Cotugno did not 
use an evidence-based measure of anxiety, 
instead using two items from the MGH 
YouthCare Social Competency/Social Skill 
Development Scale that focused on the 
child’s level of stress and anxiety manage-
ment. Further research examining the link 
between social skills training and anxiety 
should include additional anxiety measures 
in order to gain a better understanding of 
the nature of this relationship.

Table 7.1 presents a summary of the 
characteristics of the CBT interventions 
that have been evaluated in previous stud-
ies of individuals with ASD and concurrent 
anxiety and mood problems. It should be 
noted that although the research method-
ology was less sophisticated in the majority 
of the studies in this group, of those with 
stronger methods, treatment outcomes 
were promising.

Disruptive Behavior Problems
Children with ASD often present with 
comorbid disruptive behavior disorders 
such as ADHD or ODD (de Bruin et al. 
2007; Klin et al. 2005; Muris et al. 1998). As 
noted above, DSM-IV-TR (APA 2000) rules 
out the concurrent diagnosis of ADHD 
when an ASD is diagnosed, but there is a 
controversy over whether or not this exclu-
sion should be continued in future versions 
of the DSM. Some researchers have found 
evidence suggesting that a comorbid diag-
nosis of ADHD should be allowed due to 
the clinically distinct representation of 
ADHD in children with autism compared 
with children that are diagnosed with only 
one of these disorders (Goldstein and 
Schwebach 2004; Reiersen and Todd 2008; 
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Koyama et al. 2006). Others have found 
that individuals with ASD and ADHD 
scored similarly on several measures assess-
ing these disorders, making it difficult to 
differentiate between the two (Hattori et al. 
2006). The presence of disruptive behavior 
problems in many children with ASD has 
led researchers to investigate various inter-
ventions targeting these behaviors.

Parent–Child Interaction Therapy 
(PCIT) is a well-supported intervention 
model for typically developing children 
with externalizing disorders. A pilot study 
for the use of PCIT for externalizing dis-
orders for children with comorbid ASD has 
yielded promising findings (Solomon et al. 
2008). In this study, 19 male participants, 
aged 5–12 years were randomly assigned to 
an immediate treatment or wait-list condi-
tion, matched by age, cognitive level, and 
behavioral symptoms. Treatment consisted 
of 12 weeks of modified PCIT in which 
the parents were trained by therapists in 
child-directed interaction for 6 weeks and 
in parent-directed interaction for 6 weeks. 
During the child-directed interaction ses-
sions, parents were coached by therapists 
to praise and reinforce appropriate behav-
iors and ignore inappropriate behaviors. In 
the parent-directed interaction sessions, 
parents were trained to give clear, simple 
commands and consistently reinforce 
child compliance. Areas of the treatment 
that were adapted especially for children 
with ASD were prohibiting children from 
talking excessively about special inter-
ests, redirecting children’s attention, and 
giving praise for children’s initiations of 
interactions. On parent reports of behav-
ioral problems and atypicality, several 
group by time interaction effects emerged, 
showing a statistically significant differ-
ence between the immediate treatment 
and wait-list conditions at post-treatment. 
Other scales of externalizing behavior did 
not differ between groups, but main effects 
of time were generally evident, showing a 
decrease in both groups. The limitations to 

this study included only assessing problem 
behaviors through parent reports, a small 
sample size, and no formal measure of 
treatment fidelity.

In a randomized controlled trial of 
CBT conducted by Sofronoff et al. (2007), 
45 children (aged 10–14 years) diagnosed 
with Asperger Syndrome and initially rated 
as high in anger were assigned to either a 
6-week immediate intervention group or 
a wait-list group. Treatment consisted of 
6 weekly 2-h sessions for both child and 
parent. The manualized therapy sessions 
focused on exploring positive and nega-
tive emotions, cognitions related to coping 
with anger, Social Stories to promote emo-
tion management, and designing individu-
alized coping plans for anger management. 
There was a significant reduction in the 
number of parent-reported anger episodes 
after treatment in the immediate interven-
tion group, with gains maintained 6 weeks 
after treatment completion. Qualitative 
interviews conducted with participants’ 
teachers post-treatment revealed partici-
pants’ use of strategies they had learned 
through the program to manage their anger 
within their classroom. One methodologi-
cal weakness in this study was that no diag-
nostic criteria or operational definition of 
an externalizing disorder was used for case 
selection at pre-treatment. In addition, 
all outcome measures were parent-report, 
with the exception of the qualitative inter-
views with teachers.

Other types of structured mental health 
treatments for youth with externalizing dis-
orders and ASD that have been explored 
include multimodal approaches and mind-
fulness training. In a case study of a mul-
timodal treatment for a 9-year-old boy 
diagnosed with PDD-NOS and externaliz-
ing behavior problems, a manualized behav-
ioral treatment summer camp program, 
medication, behavioral parent training, and 
school consultations were employed for 
4 years (Wymbs et al. 2005). According to 
the case description, the combined therapy 
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was successful in promoting some prosocial 
behaviors and reducing targeted problem 
behaviors in the participant. Mindfulness 
training has also been explored as a poten-
tial treatment for children with externaliz-
ing disorders. In one study by Bögels et al. 
(2008), 14 children aged 11–18 years with 
externalizing problems (four of whom had 
an ASD diagnosis and ten of whom had 
other diagnoses) completed eight group 
sessions of adapted mindfulness-based cog-
nitive therapy. Parents also received eight 
group training sessions. Unfortunately 
results were not broken down by entry 
diagnosis so it is impossible to determine 
how effective this treatment was in ASD 
per se. Nonetheless, overall results showed 
significant improvement on child reports 
of externalizing behaviors and inattention; 
parent reports, on the other hand, showed 
few changes on the key study outcomes 
of disruptive behavior. These effects were 
maintained at an 8-week follow-up. As with 
other studies of disruptive behavior treat-
ments in ASD, this study had its weak-
nesses, including a small sample size, a lack 
of a randomized experimental design, and 
no teacher report measures.

On the whole, there have been rela-
tively few studies in this area and only 
two of the four studies reviewed achieved 
a methodological rating of even Adequate 
(see Table 7.2) according to the criteria 
described by Reichow et al. (2008). The 
modification of PCIT by Solomon et al. 
(2008) is especially promising as it is based 
upon a well-established behavioral inter-
vention for externalizing disorders in oth-
erwise typically developing children that 
has yielded large effect sizes and good 
maintenance of treatment effects in disrup-
tive behavior disorders. The modifications 
for ASD made by Solomon, Ono and their 
colleagues were thoughtful and appropri-
ate. The methodology of PCIT resem-
bles that of many applications of applied 
behavior analysis for ASD, so it is unclear 
whether this intervention would offer 

anything above and beyond what children 
receiving good quality ABA would already 
be getting. However, this is an empirical 
question that could easily be tested. The 
intervention by Sofronoff et al. (2007) was 
developed specifically for ASD and takes a 
more cognitively based approach to anger 
management than the largely behavioral 
PCIT approach. Although this study had 
the weakness of not enumerating cases 
with a specific diagnostic algorithm, the 
intervention methods are unique and may 
be a basis for further treatment develop-
ment. As with the anxiety trial (Sofronoff 
et al. 2005), it is impressive that significant 
results were attained after only six treat-
ment sessions. Finally, while the study by 
Bögels et al. (2008) was not specific to ASD 
and thus does not offer specific guidance 
about applicability to autism and related 
conditions, the success that mindful aware-
ness training has had with adult patients 
in large, structured clinical trials suggests 
that it could be a promising technique to 
address not only the behavior problems 
sometimes associated with ASD, but also 
the inattention that is a nearly ubiquitous 
feature of ASD, whether or not an ADHD 
diagnosis is specifically present.

Autism Symptoms and Social 
Impairment

A key goal in the field of autism treatment 
research is the discovery of methods that 
reduce or eliminate the primary symp-
toms of ASD (McDougle et al. 2005). Core 
autism symptoms are wide-ranging and 
multifaceted, spanning from specific social 
communication impairments such as devi-
ant eye gaze, to language eccentricities such 
as echolalia, to repetitive behaviors such 
as stereotypies. A common finding is that 
individuals on the autism spectrum with 
categorically lower levels of ASD symptoms 
(e.g., those meeting criteria for PDD-NOS 
and not autism per se) have better overall 
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prognoses than those with categorically 
higher levels (e.g., those meeting full DSM-
IV criteria for autistic disorder) (Helt et al. 
2008). Logically, interventions need to 
reduce core autism symptoms as much as 
possible to improve prognosis. Evidence 
of such change should be documented in 
clinical trials by using as outcome measures 
those “gold standard,” evidence-based 
assessments of core autism symptoms that 
are used to diagnose autism and deter-
mine symptom severity. Such assessments  
include, for example, the Autism Diagnostic 
Observation Schedule (ADOS; Lord et al. 
1999), Autism Diagnostic Interview – 
Revised (ADI-R; Le Couteur et al. 2003), 
and the Childhood Autism Rating Scale 
(CARS; Schopler et al. 1998). Use of such 
measures would parallel those evidence-
based, symptom-count and diagnostic 
measures used in studies of the treatment 
of comorbid psychiatric disorders in ASD, 
such as anxiety disorders (Chalfant et al. 
2007), in which the same instruments used 
to diagnose the disorder – rather than fea-
tures associated with the disorder, such as 
social maladjustment or cognitive bias – are 
employed as primary outcome measures, 
following contemporary methodological 
best practices for clinical trials (Chambless 
and Hollon 1998).

Despite the clear rationale for using 
such evidence-based measures of core 
autism symptoms as primary outcomes 
in ASD behavioral intervention research, 
these types of assessment have rarely been 
used in clinical trials, whether in studies 
of applied behavior analysis, social aware-
ness interventions, or CBT or mental health 
interventions for autism. This trend is, in 
part, related to the tradition in studies of 
applied behavior analysis to employ single 
subject experimental designs (SSED), such 
as multiple baseline designs and rever-
sal designs to evaluate treatment effects 
on observable target symptoms. While 
such measures frequently index specific 
core autism symptoms (e.g., presence of 

observed stereotypies), such measures are 
not used in the evidence-based diagnosis of 
ASD and thus cannot be construed as indi-
cators of the overall severity of an individ-
ual’s autism-spectrum symptom profile at 
post-treatment (e.g., even with stereotypies 
completely eliminated through a behavioral 
treatment, many other ASD symptoms can 
remain present which may maintain a bleak 
prognosis based on actuarial prediction 
were a broader, evidence-based assessment 
of autism to be administered). Seemingly, 
many of the classic SSED trials have been 
conducted to demonstrate the capacity of an 
intervention approach to markedly affect 
the expression of specific autism symptoms 
or related problems (e.g., poor adaptive 
skills). Due to the nature of SSEDs – specifi-
cally, the need for many repeated measures – 
trials using this design have generally not 
utilized broad measures of ASD symptoms as 
outcome measures, and even group design 
studies of treatments that might affect core 
autism symptom domains have typically 
not reported using evidence-based mea-
sures of autistic disorder (e.g., the ADOS), 
opting instead to employ nonspecific mea-
sures of, for example, social skills (e.g., as 
measured by the Social Skills Rating Scale). 
The handful of studies of CBT and related 
mental health interventions that have 
endeavored to address social communica-
tion deficits in autism have generally fol-
lowed this pattern.

Bauminger (2002, 2007a, b) has con-
ducted three open trials (AB designs without 
a control group) of CBT for school-aged 
children with ASD focusing on remediating 
a variety of social deficits. The intervention 
approach taken has been sophisticated and 
responsive to findings from basic research 
in autism. For example, Bauminger (2002) 
cites contemporary research suggesting 
that deficits in social initiations and under-
standing of complex emotional cues in 
social situations account for more of the 
deficit in social adjustment, such as friendship 
quality, among high-functioning children 
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with autism than do the effects of low social 
motivation or aversive social behavior (Sig-
man and Ruskin 1999). She also notes that 
core deficits in areas such as theory of mind 
skills – particularly in their application to 
social behavior – are considered critical 
social cognition targets for effective inter-
ventions to address. Finally, among the 
observable aspects of typical social behavior 
among high-functioning children with ASD 
in naturalistic settings, Bauminger (2002) 
notes that reduced frequency of social play 
(as opposed to, for example, solitary play 
or disengagement) is a distinguishing fea-
ture of many children on the spectrum that 
requires direct attention in intervention 
programs. The CBT interventions in the 
Bauminger (2002, 2007a, b) trials flow from 
this basic research by matching treatment 
goals to the pivotal areas identified in these 
studies. All three trials yielded evidence of 
improvement (although causal effects can-
not be confirmed with the open nature of 
the studies) in social outcomes, again with 
some interesting variability. Each trial used 
excellent observational measurement para-
digms, although, as with most other studies 
of interventions for ASD, evidence-based 
diagnostic measures of core ASD symp-
toms were not included in the assessment 
battery.

Bauminger (2002) references cogni-
tive behavioral theory, noting that a CBT 
intervention for autistic social deficits must 
make the assumption that (sometimes mal-
adaptive) cognition guides interpersonal 
behavior in youths with ASD; and that, 
therefore, (adaptive) alterations to cogni-
tive structures can make a positive impact 
on interpersonal behavior. In this study, 
several elements were notable: children’s 
classroom teachers were responsible for 
an intervention taking 3 h per week over 
7 months conducted at school and which 
relied heavily on guiding a dyad consisting 
of the target child and a typically develop-
ing peer through a series of 13 social skill 
lessons (e.g., cooperating) that were to be 

practiced at recess, on the phone, on playdates, 
and so forth (N = 15; aged 8–17 years old). 
Parents were also asked to support children 
in learning and implementing these social 
skills. The intervention was presented by 
the teacher to the dyad, allowing for indi-
vidualization (e.g., by having pairs of chil-
dren choose activities that they both liked). 
After intervention, children approximately 
doubled their number of observed positive 
social interchanges with peers in naturalis-
tic observations at school – particularly eye 
contact, expressions of interest in others, 
and talking about their own experiences. 
They were more likely to initiate positive 
interactions than they were to respond 
positively to peers’ initiations to them. 
Teachers also rated children as improved 
in certain positive social skills on the Social 
Skills Rating Scale.

Bauminger (2007a) replicated these 
treatment and assessment procedures and 
included several additional assessment 
measures in an open trial of CBT for 19 
youths with ASD, aged 7–11 years old. In 
this trial, the observational measure yielded 
slightly different outcomes. As before, there 
were significant pre- to post-treatment 
improvements in observed positive social 
behavior, but this time the specific social 
skills affected were initiating and respond-
ing to others with eye contact and sharing. 
There was a corresponding reduction of 
“low-level” social behaviors (e.g., repetitive 
behaviors). There was also a main effect 
of response type in which initiating social 
communication was more frequent than 
responding to it. However, children’s self-
reports of loneliness, social acceptance, and 
other aspects of self-worth did not change 
from pre- to post-treatment. A 4-month 
follow-up assessment provided evidence 
of maintenance of treatment effects. In 
short, this study was a successful replica-
tion of the 2002 trial, with similar limita-
tions (e.g., no control group) but with a 
slightly different pattern of improvement 
in specific social behaviors and evidence 
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of durability of the treatment effect over 
a modest follow-up period. Clearly, this 
treatment model is promising and merits 
more thorough evaluation in a random-
ized trial.

A group-therapy CBT treatment (with 
between three and six children per group, 
at least half of whom were typically devel-
oping) with many commonalities with the 
Bauminger (2002) intervention but focus-
ing more on within-group interaction as a 
vehicle for learning, was also evaluated by 
Bauminger (2007b). Again, an AB design 
was used (N = 26) and, in addition to play-
ground observations, a classic theory-of-
mind task and a sorting task tapping 
executive functioning were administered as 
outcome measures. Interestingly, while 
there was substantial improvement in social 
behaviors amongst the therapy group mem-
bers while interacting during the sessions 
from pre- to post-treatment, this effect did 
not generalize to the playground setting, in 
which no significant improvement was 
found in social behaviors over the course of 
the 7-month interval from baseline to post-
treatment. However, there was evidence of 
improvement in both theory-of-mind abili-
ties and executive functioning. While the 
former finding seems to flow from the 
emphasis placed on understanding others’ 
perspectives in the intervention curriculum, 
the impact of the treatment on youths’ sort-
ing ability and concept formation in the 
executive functioning task is less easily 
explained and offers an intriguing path for 
further exploration in controlled trials. 
Overall, this study paralleled the results of 
most group-therapy-based “social skills 
interventions” (Rao et al. 2008), which gen-
erally improve social behaviors within the 
immediate group but fail to find a general-
ization effect in the child’s social relation-
ships outside the therapy program. Since 
Bauminger essentially adapted the thera-
peutic concepts and methods from her 
more individually oriented CBT interven-
tions (2002, 2007a) for this group-therapy 

trial, it is worth considering whether there 
is more merit in individually oriented social 
interventions in autism (if, as Bauminger 
notes, the child’s ecological influences are 
addressed through the individual inter-
vention), as compared to group-based 
interventions, than has traditionally been 
assumed.

Lopata et al. (2006) conducted a ran-
domized controlled group design study of 
an ASD intervention designated as “CBT” 
focused on improving social communica-
tion and social adaptive functioning. This 
study compared two versions of a 6-week,  
5 days per week summer treatment program: 
intensive CBT emphasizing social skills 
training and the same CBT focusing on 
social skills training combined with behav-
ioral management strategies. Twenty-one 
children participated, most of whom were 
randomly assigned to a condition. Impres-
sively, the 6-h day was pre-programmed 
with repeated social skills training and 
practice opportunities, using a structured 
program plan to guide specific activities 
(e.g., starting conversations). Primary foci 
were social deficits characteristics of ASD; 
emotion recognition; and awareness of and 
engagement in interests other than one’s 
own. Some attention to intervention fidel-
ity was given. A nonspecific measure of 
outcome, the Behavior Assessment System 
for Children, was administered to teach-
ers and parents at pre- and post-treatment. 
On three of the subscales reflecting social 
behavior, there were relatively consistent 
improvements from pre- to post-treatment 
for both treatment groups, with a few 
exceptions. The groups did not differ on 
any measure, precluding any causal impli-
cations from being drawn about the impact 
of either condition. Of potential note, the 
mean teacher ratings at pre-treatment 
were all in the normal range (the average 
score was within 5 or 6 T-score points of 
the population mean on all three subscales, 
suggesting teacher raters were not aware of 
the full spectrum of symptoms sometimes 
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displayed by the participants). Pre–post 
effect sizes were generally in the small to 
medium range. Given the unclear implica-
tions about the impact of the intervention 
per se, as well as the expense of about 180 
h of treatment per student, it is difficult to 
draw conclusions about this treatment pro-
gram, but the authors must be commended 
for attempting a large-scale behavioral 
intervention for school-aged children with 
ASD in a camp format – a modality that 
has had considerable success in the treat-
ment of ADHD (Pelham et al. 2000).

In the other randomized controlled trial 
in this group of studies, Wood et al. (2009a) 
compared nine children with ASD (aged 
7–11 years) randomized to CBT with 10 
children randomized to a wait-list condi-
tion. The CBT treatment was as described 
in the Wood et al. (2009b) clinical trial for 
children with ASD and comorbid anxiety 
disorders. The CBT program emphasized 
in vivo exposure supported by parent train-
ing and school consultation to promote 
emotion regulation and social communi-
cation skills. Parents of the final 19 par-
ticipants in the Wood et al. (2009b) study 
completed a standardized autism symptom 
checklist at baseline, post-treatment/post-
wait-list, and 3-month follow-up assess-
ments. The Social Responsive Scale (SRS) 
covers all the broad autism spectrum symp-
tom domains found in higher-functioning 
individuals and has acceptable sensitivity 
and specificity for the prediction of ASD 
diagnoses (Constantino and Gruber 2005). 
There was a statistically significant differ-
ence between the CBT group and the wait-
list group at post-treatment/post-wait-list 
on total parent-reported autism symptoms 
on the SRS, with a medium to large effect 
size. Treatment gains were maintained at 
3-month follow-up. Of course, this study 
was limited by a small sample and reli-
ance on parent reports of symptomatology, 
which are vulnerable to bias. Evidence-
based assessments of core autism symp-
toms based on independent evaluators’ 

ratings and direct observations of children’s 
behavior (e.g., the ADOS) will need to be 
employed in future studies of such CBT 
programs to more convincingly determine 
their potential for reducing the expression 
and severity of core autism symptoms.

Table 7.3 presents a summary of CBT 
interventions evaluated in studies of indi-
viduals with ASD that have focused on 
addressing autism symptoms and social 
deficits. In this small group of studies, sub-
stantial variability in treatment methods, 
research design, and outcome measurement 
foci was again in evidence. As noted, the 
programs utilized summer camp, school, or 
clinic settings; relied on individual versus 
group treatment modalities; ranged from 
16 weekly, 90-min sessions to 180 h of 
therapeutic camp activities compressed into  
6 weeks; were more or less closely tied to 
CBT theory as well as basic research in 
autism; and used primary outcome mea-
sures ranging from questionnaire mea-
sures of nonspecific symptom domains, to 
behavioral observations of social initiation 
and responsiveness during recess, to par-
ent reports of core autism symptoms on a 
validated, normed instrument. Common 
characteristics among the programs are 
that they relied on social ecological mod-
els of development and behavior change by 
directly intervening with peers, teachers, 
and parents; made efforts to promote adap-
tive social behavior within the children’s 
peer milieus; and emphasized development 
of social cognitive skills such as perspective 
taking. There was some evidence of symp-
tom improvement in each trial, although 
effect sizes varied widely, and evidence-
based research methodology was variably 
employed. Some general conclusions may 
be drawn: CBT that emphasizes direct expe-
riences in the child’s social milieu and that 
is closely linked with conceptual train-
ing on others’ perspectives and emotional 
states – especially when presented in an 
individualized format in a high-dose, high-
density fashion in the middle-childhood  
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(and possibly adolescent) age-group – appears 
to be a promising practice for addressing 
at least some core autism symptoms and 
improving social adjustment in high-func-
tioning youths with ASD. However, the 
extant evidence is quite preliminary and does 
not yet meet the guidelines of Chambless and 
Hollon (1998) even for “possible efficacy” 
due to the research methods employed; the 
outcomes were not of such a large magni-
tude to suggest that there is no room for 
improvement in these treatment methods.

CBT in Autism Treatment: 
Future Directions

A number of conceptually derived treat-
ment manuals have been developed for 
individuals with ASD that employ cognitive 
behavioral strategies and related mental 
health treatment methods. However, many 
questions remain. Even the most method-
ologically sophisticated of the clinical trials 
in this group of studies does not provide 
the level of definitive support that exists 
in other pediatric psychopathology treat-
ment domains, such as anxiety disorders or 
conduct problems. For example, rigorous 
multi-site trials of CBT have been con-
ducted for several other types of childhood 
disorder in which active and pill placebo 
control conditions have been employed, 
offering strong support for certain manual-
based CBT treatment programs (POTS 
Study Group 2004; Walkup et al. 2008). 
The methods employed in these studies 
should serve as models for investigations 
of the most promising CBT programs for 
individuals with ASD.

Before initiating large clinical trials, 
however, further treatment refinement and 
pilot testing is probably advisable – particu-
larly for CBT treatments targeting the core 
autism symptom domains. ASD is a clinically 
challenging domain of psychopathology 
and, given the shortcomings of seemingly 

pragmatic and sensible interventions such as 
social skills training (SST) in affecting social 
adjustment among school-aged youths with 
ASD (Rao et al. 2008), focused attention 
must be given to developing robust meth-
ods that overcome the generalization and 
maintenance problems exemplified in most 
research of the SST modality. Although 
not successful as an intervention modality 
itself, this body of research does constitute 
an important corpus that offers some cues 
about steps to take in developing other 
treatment modalities focusing on the social 
communication domain in ASD: it calls into 
question the utility of learning paradigms 
for group social skills that are not tailored 
to the individual’s symptom presentation 
and individual differences; it suggests that 
the use of hypothetical scenarios and role 
plays may be insufficient for generalization 
and maintenance to occur; and it suggests 
that measurement strategies need both to 
address directly the extent of generalization 
and maintenance and to assess core autism 
symptoms with validated measurement 
instruments rather than only measures of 
nonspecific areas of social adjustment or 
narrow indices of social behavior in natural-
istic contexts such as amount of eye contact 
during playground time at school.

Need for Evidence-Based 
Assessment of Core Autism 

Symptoms as Primary Clinical 
Outcomes

With regard to the latter point, a brief 
review of best practice recommendations 
for evidence-based assessment in behavioral 
clinical trials (Chambless and Hollon 1998; 
Reichow et al. 2008) suggests that many 
clinical trials focusing on the treatment of 
core autism symptoms are found wanting 
(see Chap. 14, which addresses this point 
in greater detail). From the perspective of 
evidence-based treatment and assessment, 
a treatment’s ultimate goal is to achieve a 
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clinically meaningful reduction of symptoms 
of a disorder or clinical remission of the 
disorder (as defined categorically). To test 
the effects of an intervention on such out-
comes, psychometrically reliable and valid 
measures administered by an independent 
evaluator blind to the patient’s treatment 
condition and the study hypotheses are 
viewed as the gold standard.

Table 7.4 gives a sample of evidence-
based assessment measures that have at least 
some evidence of adequate psychometric 
properties in the ASD youth population. 
Measures specific to core autism symp-
toms as well as psychiatric comorbidity and 
administered by independent evaluators as 
well as rated by children and parents are 
noted. Although not all have been admin-
istered as outcome measures in extant clini-
cal trials in ASD, each of these measures 
appears to have promise for such use. There 
are two issues to bear in mind in consider-
ing use of these measures for clinical trials 
research. First, measures administered by 
independent evaluators (such as psychiatric 
interview schedules) often require specific 
training and certification and therefore 
generally add to the cost of a trial. Second, 
we harbor some reservations about extant 
child self-report measures using a paper and 
pencil format in ASD, including the two 
measures noted in Table 7.4 (i.e., the Mul-
tidimensional Anxiety Scale for Children 
(MASC; March 1998) and the Loneliness 
Rating Scale (Asher et al. 1984)), due to the 
cognitive demands of such measures; we 
believe that more effort is probably needed 
to refine and validate such measures in the 
ASD youth population.

Enhancing CBT Treatments  
for ASD Symptoms

In light of the contemporary principles for 
CBT development noted in the introduction, 
we offer four recommendations for enhanc-
ing the efficacy of CBT interventions  

in autism that could potentially build 
towards more robust treatment models 
with the capacity to reduce core autism 
symptoms in affected high-functioning 
individuals. Our experiences in developing 
and testing CBT treatments for children 
with ASD (Wood et al. 2009a, b) and other 
psychiatric disorders (Wood et al. 2006), as 
well as the panoply of evidence-based prac-
tices that are available for the treatment of 
a wide variety of childhood mental health 
conditions (Kazdin and Weisz 2003) have 
informed these recommendations.

As a general principle, in developing 
CBT treatment methods for children with 
ASD, target goals (e.g., social skill devel-
opment and generalization) need to be 
matched with procedures for enhancing 
memory retrieval. For example, to promote 
reciprocal conversation skills, the encod-
ing specificity principle from basic mem-
ory research suggests that skill learning 
should occur in the actual settings where 
conversational deficits are exhibited, rather 
than in simulated social situations such as 
therapy settings, as is often done in tra-
ditional social skills training. As a second 
example, research on levels of processing 
in human memory has demonstrated that 
deep semantic processing – rather than 
rote memorization – increases the chance 
of the retrieval of a target memory (e.g., 
for a social skill). To promote deep seman-
tic processing of new concepts, Socratic 
questions (questions that incorporate hints 
of the correct answer) can be posed by 
the therapist to encourage children to put 
accurate answers in their own words. The 
combination of repeated in vivo rehearsal 
of social skills in real-world settings cou-
pled with Socratic discussions about the 
positive effects of such skills may promote 
deep semantic processing and increase the 
memory retrieval of the targeted skills in 
naturalistic contexts while helping to sup-
press memories of habitual maladaptive 
responses such as social avoidance (Sze and 
Wood 2007, 2008; Wood et al. 2009a, b).
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Recommendation 1: Use Verbally 
Mediated Methods That Can Promote 
Conceptual Development and 
Generalization

A key critique of strictly behavioral inter-
vention methods (e.g., operant condition-
ing) is that no explicit verbally mediated 

concept is produced by the intervention 
(Brewin 2006). A simple example is illus-
trative: A child is taught to compliment 
peers at school about the toys they have 
and the games they are playing (e.g., “Cool 
dinosaur!”). However, when with parents, 
who do not play with toys, the child has 

Table 7.4 Promising evidence-based assessment measures for clinical trials for individuals 
with autism spectrum disorder (ASD)

Measure  
type Scale

Domains 
assessed

Acceptable 
psychometric 
properties in 
ASD?

Used as  
outcome in 
clinical trials?

Independent 
evaluator-rated 
measures

Autism Diagnostic Observa-
tion Schedule (ADOS)  
(Lord et al. 1999)

Core autism 
symptoms

Well  
established

Dawson et al. 
(2009)

Autism Diagnostic  
Interview – Revised  
(ADI-R) (Lord et al. 1994)

Core autism 
symptoms

Well  
established

No

Anxiety Disorders  
Interview Schedule  
for DSM-IV (Silverman  
and Albano 1996)

Comorbid  
psychiatric  
disorders

Preliminary 
evidence 
(Wood et al. 
2009a, b)

Wood et al. 
(2009a, b)

Children’s Yale-Brown 
Obsessive–Compulsive  
Scale – Modified for Pervasive 
Developmental Disorders 
(CYBOCS-PDD) (Scahill 
et al. 2006)

Repetitive  
behaviors

Some  
evidence  
(Scahill et al. 
2006)

King et al. 
(2009)

Live school observational 
ratings

Peer social 
engagement and 
appropriateness

Yes Bauminger 
(2002)

Classroom sociometric/ 
social network ratings

Social  
acceptance

Yes (Chamber-
lin et al. 2007)

Frankel et al. 
(2007)

Child-rated 
scales

Multidimensional Anxiety 
Scale for Children (MASC; 
March 1998)

Anxiety Some  
evidence 
(Bellini 2004)

Wood et al. 
(2009b)

Loneliness Rating Scale  
(Asher et al. 1984)

Loneliness Some evidence 
(Bauminger and 
Kasari 2000)

Bauminger 
(2007a)

Parent-rated 
scales

Social Responsiveness  
Scale (SRS; Constantino  
and Gruber 2005)

Core autism 
symptoms

Well  
established

Wood et al. 
(2009a)

Child Symptom  
Inventory-4 (CSI-4;  
Gadow and Sprafkin 2002)

Comorbid  
psychiatric  
symptoms

Yes (Gadow and 
Sprafkin 2002)

Gadow et al. 
(2007)



222 J.J. WOOD ET AL.

no basis for giving compliments because 
no conceptual principle has been taught 
and no contingencies have been set up in 
the home environment. Arguably, if the 
child had developed concepts about oth-
ers’ perspectives, and the impact of others’ 
perspectives on how they treat the child, 
the tendency of compliments to positively 
affect others’ perspectives, and principles 
for adapting compliments appropriately 
across settings accompanied by behavioral 
experimentation involving “playing detec-
tive” to see if specific compliments “work” 
in various social situations by paying atten-
tion to changes in others’ facial expression 
and tone of voice (a naturalistic reinforcer 
that also attunes children to key sources of 
information about others’ mental states), 
then an appropriate adaptation of the 
social skill across settings could more eas-
ily be derived. Generally, the development 
of accurate, language-mediated concepts 
pertaining to various life situations that can 
yield adaptive behavioral (and emotional) 
responses is a key goal of CBT that differ-
entiates it from purely behavioral therapies 
that do not promote explicit cognitive for-
mulations (Brewin 2006).

Socratic questioning provides enough 
information in the question to guide individ-
uals towards correct types of answer while 
still eliciting sufficient thinking and reflec-
tion to promote insight and avoid the pitfalls 
of superficial rote learning (e.g., immediately 
before entering a playground interaction: “If 
you offered her a turn, what is a nice thought 
she might have about you…? …Like, ‘Bea 
is…?’ …oh, a good friend? So she would 
like you being so friendly to her?”) All skill 
development and practice efforts in CBT 
should be supported by guided conversa-
tions in which the therapist or caregiver uses 
Socratic questioning to promote conceptual 
development and perspective taking. The 
immediacy of such planning helps ensure 
the affected individual remembers what to 
say when initiating the interaction moments 
later, and allows therapists or caregivers 

to check in soon after the interaction has 
transpired to discuss whether the planned 
behavior had the intended effect (e.g., elic-
ited friendly responses) and why it did or 
did not. The linkage between engaging in 
immediate behaviors in naturalistic con-
texts and deep semantic processing of the 
rationale should lead to enhanced memory 
formation and retrieval. Thus, rather than 
using a stimulus–response paradigm to 
elicit social behaviors without facilitating 
comprehension, as has been criticized in 
other intervention methods in ASD such as 
facilitated communication, this cognitively 
based approach teaches principles of social 
interaction through hands-on experience 
and verbal discussions to promote accuracy 
of social cognition (presupposing, as noted 
in Bauminger (2002), that inaccurate social 
cognition in ASD accounts for part of the 
core social deficits). High-functioning, 
school-age children with ASD generally 
have sufficient language capacity to engage 
in and benefit from such conversations, 
although visual aides (e.g., writing concepts 
or drawing supporting pictures), incentives, 
and good humor are also helpful in ensuring 
active participation (Sofronoff et al. 2005; 
Sze and Wood 2007, 2008).

Recommendation 2: Adapt the CBT 
Concepts of Graded Hierarchies and 
In vivo Exposures to Form a Core 
Treatment Plan Based Around 
Explicit, Objective Goals  
for Individuals with ASD

Many CBT programs for child anxiety dis-
orders use graded hierarchies as the basis 
of the treatment plan (Kendall 1994). Tra-
ditionally, such hierarchies have focused on 
feared situations and involve small incre-
mental steps that guide children towards 
proficiency in new target behaviors. A hier-
archy for a specific phobia might be getting 
close to a phobic object and observing it 
until anxiety is low and touching or hold-
ing the phobic object until anxiety recedes. 
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Directly facing feared situations in this 
manner is known as “in vivo exposure.” 
Hierarchies for more complex anxiety dis-
orders (e.g., separation anxiety disorder) 
may have 20 or more steps spanning mul-
tiple situations and exposures. Although 
hierarchies are naturally useful in organiz-
ing classical conditioning procedures in the 
treatment of anxiety, we have found that 
incorporating non-anxiety-related goals, 
such as friendship building, self-help skills 
acquisition, and compliance with caregiv-
ers, into the hierarchy effectively organizes 
all target behaviors into a single, integrated 
treatment plan for schoolchildren with 
ASD (Wood et al. 2009a, b).

Core ASD symptoms and comorbid 
problems may be organized, sequenced, 
and prioritized via the hierarchy. In hierar-
chy-based treatment plans in CBT, ultimate 
goals are set forth in behavioral and observ-
able terms (e.g., engage in appropriate peer 
play 100% of the time during recess), which 
permits the delineation of specific tasks that 
the child can engage in to build up to ulti-
mate goals (e.g., “play handball each day at 
recess for 5 min while keeping hands and 
feet to self” – an early task building up to 
consistent appropriate social participation 
during unstructured playtime). The trans-
formation of ultimate goals into a series of 
increasingly challenging behavioral tasks is 
an important therapeutic technique that is 
similar to task analysis, helping individuals 
learn components of a skill sequentially, and 
slowly develop tolerance for activities that 
may initially be frustrating. Such learning 
procedures enhance long-term retention 
and mastery (Brewin 2006). The hierarchy-
based approach does not assume that a set 
amount of therapeutic time will be suffi-
cient for improvement of a specific prob-
lem area but rather sets specific goals that 
should be achieved by an individual prior 
to therapy termination (hence, calling for 
an individualized treatment approach that 
responds to the individual’s progress from 
session to session).

Hierarchy goals focus primarily on 
behaviors outside the therapy room, with 
an emphasis on selecting situations where 
dysfunction actually manifests – such as 
school – to promote generalization (Baum-
inger 2002). For example, rather than 
merely focusing on the patient’s ability to 
pose conversational questions to the thera-
pist in a session (as part of the ultimate goal 
of achieving appropriate reciprocal social 
interactions), such questions would be 
practiced in a wide variety of social settings 
with different partners (e.g., with famil-
iar and novel peers and staff at school, at 
playgrounds, in the waiting room, etc.) to 
promote generalization. A combination of 
cognitive and behavioral strategies as well 
as parent and teacher support are needed 
to achieve success with such assignments.

During hierarchy development, goals 
and steps (often entailing in vivo exposures) 
are refined and rated (methods for hierar-
chy development are discussed in detail 
elsewhere; e.g., see the work of Wood and 
McLeod (2008)). Difficulty ratings are an 
important feature of CBT rarely employed 
in other therapeutic paradigms; using a 
scale (e.g., 0–10), each subgoal is rated by 
the patient (and parent, as appropriate) in 
terms of “how hard would it be to do” or 
“how anxious would it make you?” These 
ratings help guide the ordering of thera-
peutic tasks in terms of what to address 
first. Knowledge of the perceived difficulty 
of the planned behavioral tasks can be the 
difference between making slow, steady 
progress and stalling permanently on a step 
that the patient is not ready to take.

CBT usually begins with fairly easy tasks 
from the hierarchy to ensure early success. 
Over the arc of treatment, the affected indi-
vidual addresses goals and exposure tasks 
at an increasingly challenging level of dif-
ficulty until target skills are mastered. The 
leverage and motivation provided by the 
reward system (see Recommendation 4), 
carefully nurtured rapport with the thera-
pist (e.g., as maintained by using special 
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interests as examples and metaphors, as in 
the work of Sze and Wood (2007, 2008)), 
and activation of the individual’s pride 
through success and praise generally drive 
progress during hierarchy-based tasks.

Recommendation 3: Social Skills Can 
Be Developed by Individuals with ASD 
but Are Most Likely to Be Generalized 
and Maintained through In vivo 
Exposure

Core ASD deficits in both verbal (e.g., 
off-topic responding and one-sided con-
versations) and nonverbal (e.g., poor body 
boundaries and poor eye contact) aspects 
of communication often underlie poor peer 
relationships among individuals with ASD 
(Barnhill et al. 2002). Traditional social 
skills training for youths with ASD often 
focuses on learning new skills in hypotheti-
cal situations by interacting with children or 
adult collaborators in a therapy room (e.g., 
“imagine a child steps on your toe while 
you are in the lunch line ...”). The encod-
ing specificity principle in cognitive science 
suggests that treatment must go beyond 
these hypothetical situations and empha-
sizes practicing new social skills in the actual 
settings where problems are experienced. In 
CBT, appropriate social skills (e.g., positive 
entry behavior) and coping skills (e.g., relax-
ation and suppression of urges to act inap-
propriately) can be practiced in small steps 
in such settings and expanded until mas-
tery is achieved. Hence, generalization and 
maintenance of social skills are naturally 
programmed into in vivo exposures.

One method for promoting successful 
in vivo social exposures is parent-training 
on social coaching, a technique used to pro-
vide children with information about social 
situations and etiquette that can lead to 
positive, reinforcing social experiences (Sze 
and Wood 2008; Wood et al. 2009a). In 
social coaching, caregivers (parents, aides 
or teachers) prompt the child to engage 
in specific social behaviors (verbal and 

nonverbal) immediately preceding actual 
social interactions (i.e., moments before, 
rather than hours or days before). Rather 
than a purely behavioral (priming) tech-
nique, Socratic questioning is used before 
and after each interaction, as noted above 
(i.e., incorporating the child in the forma-
tion of each social plan and challenging him 
or her each time to think through the “why” 
question – “why would these behaviors be 
useful?”).

In social coaching, social behaviors are 
taught by reinforcing a series of successive 
approximations of specific conversational 
skills under real-world conditions, allowing 
for encoding specificity (that is, increasing 
the chance a target behavior will be recalled 
and reproduced in the future by teaching it 
in environments where it is desirable to use 
(Brewin 2006) and natural reinforcement 
(i.e., from positive peer and other responses). 
Initial target social behaviors can include 
basic greetings, farewells, and compliments. 
For example, a parent might coach her 
daughter to greet various family members 
appropriately upon their homecoming each 
day. This can then be expanded to a variety 
of other settings where social interactions 
occur (e.g., interactions with family friends 
and playdates with peers). Once initial ele-
ments of conversations are mastered, social 
coaching can be used to help children carry 
on longer appropriate conversations by 
prompting them to use specific skills after 
the initial greetings, such as relevant ques-
tions about the partner’s interests (sometimes 
referred to as “playing detective” (Frankel 
and Myatt 2003)) and “me-too” disclosures 
in response to the partner’s conversational 
topics that show social commonality and 
maintain focus on the topic. One-on-one 
aides and other school professionals who 
have ready access to the child’s social situa-
tions can be trained in social coaching as well 
(Wood et al. 2009a). Although caregivers 
primarily deliver this intervention, a thera-
pist can develop the initial set of social tasks 
and the social coaching procedure with the 
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child in settings such as parks, playgrounds, 
and at recess. After the child and therapist 
have developed a comfortable routine, par-
ents and relevant school caregivers can be 
included in these sessions for the purpose of 
modeling and transfer of control (in which 
the therapist has the caregiver take over the 
therapist’s role and receive feedback and 
coaching from the therapist as needed). One 
critical social situation that caregivers ulti-
mately must support effectively is playdate-
hosting, an activity that, with corresponding 
Socratic discussions, has the potential to 
enhance perspective taking and reciprocity.

This intervention approach can be 
seamlessly and naturally incorporated into 
families’ daily routines and carried out in 
high doses indefinitely for little or no cost. 
Research on young children with autism 
suggests that high-dosage, long-term 
behavioral interventions (Koegel et al. 2003; 
Lovaas and Smith 2003) are often necessary 
for large improvements. Although high-
functioning, school-age children are often 
less clinically impaired than the younger 
participants in studies of early, intensive 
behavioral interventions, they are still treat-
ment-resistant (Rao et al. 2008) and likely 
need a high dose of social intervention to 
move them towards typicality. In short, using 
CBT for the development of social skills is 
likely to be effective if hierarchical in vivo 
exposure is emphasized, appropriate prepa-
rations are made to help the child develop 
skills to handle specific in vivo social tasks 
and gain increasingly sophisticated schemas 
of social situations, and a high-dose, care-
giver-mediated approach is taken.

Recommendation 4: Use a 
Comprehensive Reward or Incentive 
System Throughout CBT, Employing 
the Most Motivating Reinforcers 
Available

Deficits in children’s motivation related to 
ASD (Koegel and Egel 1979; Koegel and 
Mentis 1985) necessitate a comprehensive 

reward or incentive program, a core element 
of efficacious treatments for ASD and 
disruptive behavior disorders (Webster-
Stratton and Reid 2003). Specific tasks and 
goals delineated in the hierarchy (see Rec-
ommendation 2) can provide target behav-
iors to include on the rewards chart each 
week (e.g., “Each day, call a student from 
class and ask for the homework assign-
ment politely – 1 point”). Our experience 
suggests that between three and five daily 
target behaviors can be on the rewards 
chart at any given time, including school-
related behaviors (more than five simulta-
neous goals is confusing for most children 
and, hence, counterproductive) (see Wood 
and McLeod 2008). When highly desired 
activities are leveraged through such a sys-
tem, children are more likely to engage 
fully in therapeutic tasks and homework, 
greatly assisting in CBT progress (Sze and 
Wood 2007, 2008). In contrast with typical 
applied behavior analysis principles, which 
advocate a gradually increasing use of 
contingency management, we have found 
that for most school-aged youths with 
ASD in our clinical trials beginning the 
program by making key motivating privi-
leges, activities, and items (e.g., access to 
electronics or materials related to special 
interests (Attwood 2003)) contingent on 
the child’s successful completion of daily 
therapeutic goals is a much more efficient 
and unambiguous method that often pro-
pels early progress in therapy and, sub-
jectively, appears to enhance treatment 
expectancies and optimism in most family 
members at the critical early alliance for-
mation period of CBT (Chiu et al. 2009). 
In sum, these procedures are an indispens-
able core “behavioral” method in CBT for 
children. When used to encourage children 
to learn skills (e.g., prosocial communica-
tion) we have found that there is rarely a 
need to continue such extrinsic motivators 
indefinitely – just until the skills have been 
mastered and have become intrinsically 
motivating (i.e., by yielding natural positive  
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consequences such as enjoyable peer 
interactions). This is potentially evidenced 
by the maintenance of treatment effects 
on core ASD symptoms in the pilot RCT 
by Wood et al. (2009a) showing that social 
responsiveness scores were maintained or 
improved 3 months after treatment was 
terminated.

Conclusion

A number of promising CBT intervention 
programs have been developed for school-
aged children, adolescents, and, to a lesser 
extent, adults with high-functioning autism 
spectrum disorders. In no case is the evi-
dence base definitive in its support of these 
programs at present, in no small part due to 
the methodological limitations of the exist-
ing studies (e.g., small sample sizes, lack of 
random assignment, no evidence of treat-
ment fidelity, failure to use evidence-based, 
diagnostic measures of ASD symptoms and 
failure to use diagnoses as primary out-
come measures). This is not necessarily 
reflective of the weakness of the programs 
themselves but it leaves questions about the 
efficacy and strength of effects unanswered 
at the present time. Some clues about the 
clinical significance of the interventions 
can be attained by calculating effect sizes 
from the available data and, interestingly, 
effects ranged from small to large depend-
ing on the study and outcome measure in 
question. While potentially encouraging, 
effect sizes generated from studies with 
methodological weaknesses cannot be 
treated as definitive. In short, many of the 
programs reviewed above show potential 
merit for addressing autism and its comor-
bidities but require further evaluation to 
determine the breadth and depth of clinical 
efficacy in this treatment-resistant popula-
tion. In the meantime, practitioners would 
be encouraged to adopt practices from this 
body of research that show evidence of 

strong effects in studies using more robust 
research designs.

Because of the inherent difficulties in the 
treatment of individuals with ASD and the 
history of limited success in theoretically 
derived interventions for affected school-
aged youths and adults (Rao et al. 2008), 
clinicians in research and practice settings 
are encouraged to further develop the 
CBT intervention practices tested in the 
extant clinical trials reviewed in this chap-
ter. Incorporating principles of learning 
and memory retrieval from contemporary 
cognitive science, as well as from research 
in autism (Bauminger 2002), offers a key 
avenue for the refinement and expansion of 
current CBT treatment methods. Devising 
robust methods for promoting the under-
standing and encoding of social concepts 
so that therapeutically induced memories 
are retrieved in novel situations that chal-
lenge individuals with autism, rather than 
the habitual maladaptive social responses 
that characterize this spectrum of disor-
ders, will require ongoing treatment devel-
opment efforts, careful pilot testing, and 
above all else, clinical imagination.
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Abbreviations

ADHD Attention deficit hyperac-
tivity disorder

CARS Childhood Autism Rating 
Scale

CGI-I Clinical global impres-
sion-Improvement

CYBOCS Children’s Yale-Brown 
Obsessive–Compulsive 
Scale

DSM-IV-TR Diagnostic and Statistical 
Manual of Mental  
Disorders, 4th edition

FDA Food and Drug Adminis-
tration

HSQ Home Situations Ques-
tionnaire

OCD Obsessive–compulsive 
disorder

PDD Pervasive developmental 
disorder

PDD-NOS Pervasive developmental 
disorder, not otherwise 
specified

RUPP Research Units on Pediatric 
Psychopharmacology

SSRI Selective serotonin reuptake 
inhibitor

STAART Studies to Advance Autism 
Research and Treatment

Introduction

Over the past 20 years, there has been an 
increase in the identification of children 
with autism and phenotypically related 
conditions, Asperger disorder, and perva-
sive developmental disorder not otherwise 
specified (PDD-NOS) (Fombonne 2005). 
This increased recognition has brought in 
its wake greater demand for interventions – 
educational, psychosocial and psychophar-
macological. A look at the literature over 
the past 20 years shows a rather impressive 
list of medications that have been exam-
ined in children with pervasive develop-
mental disorders (PDDs) – albeit with 
varying degrees of rigor. These include 
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antipsychotics, such as haloperidol and 
risperidone, alpha-2 agonists, such as clo-
nidine and guanfacine, methylphenidate, 
antidepressants and the gastrointestinal 
hormone, secretin. In addition, medica-
tion such as fenfluramine, amantadine, 
and naltrexone has been examined in at 
least one study. To date, the best-studied 
medication in children with PDD is secre-
tin, which has been examined in approxi-
mately 13 placebo-controlled trials (Levy 
and Hyman 2005). It has yet to show supe-
riority to placebo. Although several medi-
cations have been evaluated for treatment 
of children with PDD, only a handful of 
trials have included more than 40 subjects. 
Over the past decade, however, evidence 
has emerged on the use of risperidone, 
the selective serotonin reuptake inhibitors 
(SSRIs), fluoxetine and citalopram, and 
methylphenidate in children with PDDs. 
Coincidently, these three classes of medi-
cation are also among the most commonly 
used in this population (Aman et al. 2003; 
Oswald and Sonenklar 2007; Mandell et al. 
2008). This chapter reviews results from 
recently published reports mostly from 
federally-funded, multi-site randomized 
clinical trials. The review is organized 
according to target symptoms for medica-
tion intervention in children with PDDs, 
such as hyperactivity and impulsiveness, 
repetitive behavior, and the triad seriously 
maladaptive behavior: tantrums, aggres-
sion, and self-injury.

Hyperactivity

Methylphenidate
Currently, the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-IV-TR; 
APA 2000) advises against the use of the 
label attention deficit hyperactivity disorder 
(ADHD) in children with PDD. The ratio-
nale is simple: hyperactivity, impulsiveness, 

and distractibility in a child with PDD can 
be explained by the presence of PDD, thus, 
the ADHD label is unnecessary. However, 
hyperactivity, disruptive behavior and 
impulsive behavior are common com-
plaints by parents of children with PDD. In 
addition, the surveys cited above show that 
hyperactivity is a common reason for using 
medications such as stimulants and alpha-2 
agonists (clonidine and guanfacine) in chil-
dren with PDD. Until recently, however, 
most trials involved small samples.

The Research Units on Pediatric Psy-
chopharmacology Autism Network pub-
lished the largest study on methylphenidate 
in children with PDD accompanied by 
hyperactivity (RUPP 2005a). The study 
of 72 children was designed to evaluate 
the efficacy and safety of multiple doses of 
methylphenidate and included a 2-month 
extension for children who showed a posi-
tive response. Based on prior studies, the 
investigators noted that children with 
PDD appear to have greater vulnerability 
to adverse effects of methylphenidate than 
typically developing children with ADHD. 
Therefore, the study was divided into three 
phases. First, there was a seven-day, test-
dose period in which each child received 
two days on placebo and two days on each 
of the three dose levels of methylpheni-
date that would be used in the randomized 
crossover trial. During this seven-day test 
dose period, there was daily phone contact 
with the parent to review tolerability.

The dose strengths used in the study were 
described as low, medium and high. The low 
dose was approximately 0.15 mg/kg; the 
medium dose was approximately 0.25 mg/
kg and the high dose was 0.5 mg/kg. The 
dosing schedule followed the pattern set 
by Multimodal Treatment Study of Chil-
dren with ADHD Trial (MTA Cooperative 
Group 1999) with equal morning and noon 
doses and a 4 pm dose of approximately 
half the strength of the earlier doses. Thus, 
for a child weighing 22 kilos, the low dose 
was 2.5 mg three times daily; the medium 
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dose was 5 mg in the morning, 5 mg at 
noon, and 2.5 mg at 4 pm; and the high 
dose 10, 10, and 5 mg at these same times. 
Compared to methylphenidate doses used 
in typically developing children, these 
dose levels are conservative and reflect the 
concern for adverse effects in this popula-
tion. Children who tolerated all doses in 
the test dose period entered the 4-week, 
double-blind trial and received three doses 
of methylphenidate or placebo for 1 week 
each in random order. For safety reasons, 
there was an exception to this random 
sequence. Children who tolerated the low 
dose and the medium dose but not the high 
dose, were included in the randomized trial. 
However, they were not randomized to the 
high dose. Instead, they received 2 weeks 
of medium dose – under double-blind con-
ditions. At the end of the 4-week, double-
blind trial, the research team at each site 
used a systematic algorithm based on par-
ent and teacher measures and clinician 
ratings to select the best dose for each sub-
ject. If the best dose was one of the three 
active doses, children were followed for  
8 additional weeks at that dose in an open 
label trial (Posey et al. 2007).

Seventy-two children entered the trial; 
six did not tolerate the medication dur-
ing the test week and were not included 
in the randomized, double-blind, placebo 
crossover trial. Thus, 66 children entered 
the randomized phase of the study. These 
children were approximately 7.5 years of 
age (range: 5–13.7 years); 59 were boys and  
7 were girls. The eligibility criteria required 
children to be at least moderately hyperac-
tive, have a mental age of at least 18 months, 
and have a diagnosis of PDD (autistic dis-
order, PDD-NOS, or Asperger disorder). 
Forty-seven (approximately 73%) of the 
children met criteria for autistic disorder, 
14 met criteria for PDD-NOS, and five 
were diagnosed with Asperger disorder.

On the primary outcome measure, the 
hyperactivity subscale of the Aberrant 
Behavior Checklist (ABC), both parents 

and teachers rated the subjects in the severe 
range at baseline. The ABC is a standardized 
behavior rating scale that was developed for 
assessing treatment effects and behavior 
problems in people with developmental dis-
abilities (Brown et al. 2002). All three doses 
of the medications were superior to placebo 
in reducing hyperactivity and impulsive-
ness as measured by the ABC hyperactiv-
ity subscale. The magnitude of benefit for 
methylphenidate in this population was 
considerably lower than what has been 
observed in typically developing children 
with ADHD (MTA Cooperative Group 
1999). The magnitude of Cohen’s d were 
0.25 for the low dose, 0.20 for the medium 
dose and 0.48 for the high dose on teacher 
ratings; on parent ratings, the effect sizes 
were 0.29, 0.54, and 0.40 for low, medium 
and high doses, respectively. Subtracting 
out the effects of placebo, the percentage 
improvement over baseline ranged from 
10% to 17% on parent ratings and 10% to 
19% on teacher ratings. In general, parents 
reported slightly greater benefit than teach-
ers. This pattern is the opposite of what is 
observed in stimulant trials of typically 
developing children with ADHD, in which 
teachers usually report greater benefits than 
parents. In addition to a lower magnitude 
and slightly different pattern of response 
than for typically developing children with 
ADHD, children in the RUPP Autism 
Network trial showed lower tolerability to 
methylphenidate. Thirteen of the original 
72 children exited the trial due to adverse 
events. This figure of 18% is considerably 
higher than what is observed in typically 
developing children with ADHD treated 
with methylphenidate. Irritability was the 
most common adverse effect leading to 
early exit from the trial (RUPP 2005a).

In conclusion, at doses ranging from 
12.5 to 25 mg per day (the medium dose 
level used in the trial), methylphenidate 
appears to be effective for 50–60% of chil-
dren with a PDD accompanied by hyper-
activity. The magnitude of improvement is 
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approximately 20%, which is lower than is 
observed in typically developing children 
with ADHD. In this dose range (12.5 to 
25 mg per day), methylphenidate is likely 
to be well tolerated by school-aged children 
with PDD. An effort to produce greater 
improvement by increasing the dose is 
likely to result in increased adverse effects.

Guanfacine
In a companion trial conducted with the 
RUPP methylphenidate trial, the investi-
gators evaluated guanfacine in 25 children 
with PDD and hyperactivity (Scahill et al. 
2006). The children entered this 8-week, 
open-label study by two pathways. During 
the screening phase of the methylphenidate 
trial, children who failed to show a positive 
response to methylphenidate were invited 
to enter directly into the open-label guan-
facine trial. Children who exited the meth-
ylphenidate trial due to adverse effects or 
lack of efficacy were also invited to enter 
the guanfacine trial. The mean age of the 
sample was 9.0 years; 7 subjects met crite-
ria for autistic disorder and 18 met criteria 
for PDD-NOS. Most of the subjects were 
boys (N = 23). The baseline ABC hyper-
activity subscale scores were slightly higher 
than the baseline for children who entered 
the methylphenidate trial. After 8 weeks  
of treatment, the parents rated the children 
as approximately 40% improved and teach-
ers rated about 25% improvement (given 
open-label design, there was no correction 
for placebo). In addition to improvement 
in hyperactivity, guanfacine was also rated 
as showing improvement on the parent-
rated irritability subscale of the ABC. The 
irritability subscale includes maladaptive 
behaviors such as tantrums, aggression and 
self-injury. However, this effect on irritabil-
ity was only medium in magnitude. Gains 
in hyperactivity were also accompanied 
by improvement in attention as measured 
by the SNAP-IV, which provides separate 

scores for hyperactivity and inattention 
(Bussing et al. 2008).

The dosing of guanfacine in this popu-
lation appears slightly different to what has 
been reported in children with Tourette 
syndrome (Horrigan and Barnhill 1995; 
Scahill et al. 2001). For example, in the 
study of children with Tourette syndrome 
by Scahill et al. (2001), the modal dose was 
2.5 mg per day spread over three doses (e.g., 
1 mg in the morning, 0.5 mg after school 
time, and 1 mg at bedtime). In this sample 
of children with PDD (which was slightly 
younger than the participants in the previ-
ous guanfacine trials), the medication was 
given in two doses and the modal dose was 
1.5 mg per day (e.g., 0.5 mg in the morning 
and 1 mg at bedtime).

Handen et al. (2008) evaluated the effi-
cacy and safety of guanfacine in 11 children 
(10 boys and 1 girl, age range 5–9 years) 
with developmental disabilities (PDD = 6; 
intellectual disability without PDD = 5) 
accompanied by symptoms of ADHD. 
Using a modified crossover design, subjects 
were randomly assigned to receive guan-
facine for 4 weeks followed by a 1-week 
washout and then a week of placebo. Alter-
natively, subjects received a week of pla-
cebo followed by 4 weeks of guanfacine 
and then the 1-week washout. Adjusting 
for the effects of placebo, the mean change 
on the ABC hyperactivity subscale showed 
a 35% improvement, which was statisti-
cally significant. However, only five of the 
11 subjects were classified as achieving a 
positive response. Guanfacine was admin-
istered three times daily (morning, noon, 
and late afternoon). The target dosage was 
3 mg/day, which was tolerated by eight of 
the 11 subjects. The dose-limiting adverse 
effects included drowsiness, irritability, 
and enuresis. The rationale for this target 
dose was not mentioned and these results 
suggest that a more flexible dosing strategy 
is worth considering.

A new extended-release formula-
tion of guanfacine has been developed 
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and has shown superiority to placebo in 
a short-term trial conducted in typically 
developing children with ADHD (Bieder-
man et al. 2008). This product has not been 
tested in children with PDD.

In conclusion, these pilot data from 
the guanfacine trials are encouraging, but 
more study is clearly needed. Guanfacine 
appears to be better tolerated than in the 
several small studies that have previously 
been done with clonidine in this population 
( Jaselskis et al. 1992). However, drowsi-
ness, irritability and mid-sleep awakening 
were relatively common in these pilot 
guanfacine trials and may limit dose esca-
lation. In many cases, these adverse effects 
can be managed by dose manipulation. 
In other cases, it may be necessary to 
discontinue the medication. As with meth-
ylphenidate, children with PDD appear to 
be more vulnerable to the adverse effects 
of guanfacine. Using the currently avail-
able immediate-release compound in 
young children, the dose typically starts 
with 0.25 mg at night or 0.5 mg at bedtime 
for older school-aged children. The dose 
range is likely to be between 1.5 to 3 mg/day 
given in two or three divided doses.

Repetitive Behavior

Selective serotonin reuptake inhibitors 
(SSRIs) have recently been reported to 
be the most common class of medications 
prescribed for children with PDD (Oswald 
and Sonenklar 2007; Mandell et al. 2008). 
The SSRIs available on the US market 
include citalopram, escitalopram, fluox-
etine, fluvoxamine, paroxetine, sertraline, 
and clomipramine.

The tricyclic antidepressant clomip-
ramine is considered a serotonin reuptake 
inhibitor because it is less selective. It was 
the first medication in this broad class of 
antidepressants to be evaluated in children 
and adults with pervasive developmental 

disorder (Scahill and Martin 2005). 
However, clomipramine has several draw-
backs in this population, including the 
need for a cardiogram prior to medication, 
the need for periodic drug level monitor-
ing, and the propensity to lower to seizure 
threshold, which is of concern in this pop-
ulation. Therefore, most of the attention 
in children with PDD has focused on the 
SSRIs.

Despite the common use of the SSRIs 
in this population, these drugs have not 
been well studied in children with PDD. 
The rationale for using the SSRIs in chil-
dren with PDD stems, in part, from the 
observed benefits of these medications 
in children with obsessive–compulsive 
disorder (OCD). Indeed, several of the 
SSRIs, including fluoxetine, fluvoxamine, 
and sertraline, are approved for the treat-
ment of OCD in children. Although the 
magnitude of the effect sizes for these med-
ications in children with OCD is not large, 
they have consistently shown to superior-
ity over placebo. Based on this observa-
tion and the observation that children with 
PDDs have preoccupations and repetitive 
behaviors, many clinicians and investiga-
tors have proposed that the SSRIs may be 
useful in this population as well. The ques-
tions concerning whether preoccupations 
and repetitive behavior in children with 
PDD are the same as unwanted thoughts 
(obsessions) and unwanted rituals (com-
pulsions) in children with OCD remain 
unclear. early open-label trials showed 
some promise for SSRIs in children with 
PDD. A recurring observation was the 
emergence of insomnia, agitation, impul-
siveness and hyperactivity (Kolevzon et al. 
2006; Scahill and Martin 2005).

Fluoxetine
The first placebo-controlled trial with an 
SSRI in children with PDD was conducted 
by Hollander et al. (2005). In that study, 39 
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children were enrolled in a crossover trial 
consisting of 8 weeks on fluoxetine or pla-
cebo followed by a washout and then cross-
over to the other treatment condition for 
8 weeks. The mean age of the children was 
10 and there were 30 boys and nine girls. 
A large number (90%) of the participants 
met criteria for autism; 10% were diag-
nosed with Asperger’s disorder. The IQ 
showed a wide range from 30 to 132 but 
more than half had intellectual disability. 
The primary outcome measure was a ver-
sion of the Children’s Yale-Brown Obses-
sive Compulsive Scale (CYBOCS; Scahill 
et al. 2006) modified for children with 
PDD (Scahill et al. 1997). The CYBOCS-
PDD differs from the CYBOCS in that 
the five obsessional items are not used. 
The score ranges from zero to 20 for the 
five compulsion items (time spent, inter-
ference, distress, resistance, and degree 
of control). In the study by Hollander 
et al. (2005), the range of scores on the 
CYBOCS-PDD was from eight to 18, sug-
gesting that the sample included children 
with mild to severe repetitive behavior. 
Liquid fluoxetine was started at a low dose 
of 2.5 mg and increased gradually over 
the first several weeks. In the first arm of 
the trial (when half of the children were 
treated with fluoxetine and the other half 
of the children received placebo), both 
groups started the study with a score of 
approximately 13 on the CYBOCS-PDD 
and showed a modest change from baseline 
(10% improvement in the fluoxetine group 
compared to 4% improvement in the pla-
cebo group; the magnitude of the effect 
size was approximately d = 0.25). when 
data from both phases of the crossover trial 
were evaluated, the investigators reported 
a significant improvement for fluoxetine 
compared to placebo. However, the effect 
size was small.

Using a conservative dose adjustment 
approach, the investigators were able to 
show that it is possible to avoid the com-
monly reported activation effects of SSRIs 

in children with PDD. Indeed, anxiety and 
insomnia appeared to be more common in 
the placebo condition compared to the flu-
oxetine condition; agitation occurred in 
46% of children while on fluoxetine com-
pared to 44% during the placebo phase. 
In conclusion, this study showed that 
fluoxetine showed a small effect compared 
to placebo, but was well tolerated when 
administered in a slow upward fashion.

The results of this trial stand in stark 
contrast to a recent press released by the 
Neuropharm Group (2009). This phar-
maceutical company launched a pivotal 
trial with a new formulation of fluoxetine 
and reported preliminary results in Febru-
ary 2009. The press release indicated that 
fluoxetine was no better than placebo in 
the trial of 158 subjects between the ages 
of five and 17 with autistic disorder. This 
announcement was clearly a disappoint-
ment to the company, which hoped to 
show that this new formulation would be 
helpful to repetitive behavior in children 
with pervasive developmental disorders. 
This study also used the CYBOCS-PDD 
as the primary outcome measure.

Citalopram
The Studies to Advance Autism Research 
and Treatment (STAART) consortium 
recently completed a placebo control trial 
of citalopram in 149 children with perva-
sive developmental disorders, ages five to 
17 (King et al. 2009). This trial, funded 
by the National Institute of Health and 
the National Institute of Child Health 
and Development, focused on repetitive 
behavior. The primary outcome measures 
were the improvement item on the Clinical 
Global Impression (CGI-I) scale and the 
CYBOCS-PDD. The CGI-I is a measure 
of overall improvement (Guy 1976).

The medication was started at a low dose 
of approximately 2.5 mg per day and grad-
ually moved up to a maximum allowable 
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dose of 20 mg per day. The average dose 
over the 12-week period was 16 mg. After 
12 weeks of treatment, there was no differ-
ence in either the CGI-I or the CYBOCS-
PDD. Both groups began the study with 
a CYBOCS-PDD score of approximately 
15 and both groups showed approximately 
one-point improvement over the 12-week 
period. On the CGI-I, 34% in the placebo 
group and 33% in the citalopram group 
were rated as much improved or very much 
improved.

Citalopram was generally well tolerated, 
but children in the citalopram group had 
a higher percentage of increased energy, 
impulsiveness, hyperactivity and insomnia. 
Over a third of the children were rated as 
having increased energy, nearly 20% with 
increased impulsiveness, 12% with hyper-
activity, and 38% with insomnia. Not sur-
prisingly, some children showed several of 
these behaviors.

Summary of SSRI treatments
Collectively, these studies suggest that 
SSRIs are not effective for the treatment 
of repetitive behavior in children with 
PDDs. The failure to show improvement 
on a measure of repetitive behavior in the 
citalopram study or in the Neuropharm-
sponsored trial of fluoxetine suggests that 
the repetitive behaviors in children with 
PDD may be qualitatively and etiologically 
separate from the compulsions in children 
with OCD. Children with OCD usually 
report that they would rather not continue 
with their compulsive behavior. In con-
trast, children with pervasive developmen-
tal disorders often appear to enjoy their 
repetitive behaviors. This fundamental dif-
ference may help to explain the difference 
in response to this class of medication.

It has been suggested that there 
might be other benefits of SSRIs, such as 
decreased rigidity, improved capacity of 
managed transitions, and improvements in 

anxiety. This was not specifically tested in 
the citalopram trial. However, the lack of 
separation on the CGI-I disputes this view. 
Had these additional benefits emerged in 
several cases, they would have been picked 
up by the CGI-I.

Although, SSRIs are well tolerated 
with few medical side effects of concern, 
SSRI-induced activation appears common 
in children with pervasive developmental 
disorders. Furthermore, it appears dose-
related. The decision to place a child with 
a PDD on an SSRI should be considered 
carefully and the target of the medication 
should be clear to the clinician and made 
clear to parents. Failure to be clear about 
the target of treatment hinders assessment 
of benefit. Based on available data, the dose 
should start low and move up slowly to 
avoid activation effects.

Serious Maladaptive  
Behavior

Serious maladaptive behavior may include 
tantrums, aggression toward others, and 
self-injury. Maladaptive behavior is likely 
to be multi-determined, reflecting inad-
equate functional communication, low 
frustration tolerance in the face of envi-
ronmental demands or when interrupted 
from a preferred activity, or inability to 
regulate emotion. The most common class 
of medications used to treat these seri-
ous maladaptive behaviors are the atypical 
antipsychotics. There are now several atyp-
ical antipsychotics on the market including 
clozapine, risperidone, quetiapine, ziprasi-
done, olanzapine, and aripiprazole. To date, 
the only drug in this class of medications 
that has been examined in large-scale ran-
domized clinical trials is risperidone, which 
has now been evaluated in three separate 
trials. There are open-label studies of the 
other medications in this class, which have 
somewhat mixed results. Aripiprazole has 
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been evaluated in two industry-sponsored 
trials and the results are pending.

The first large-scale study of risperi-
done was conducted by the Research Units 
on Pediatric Psychopharmacology (RUPP) 
Autism Network (RUPP 2002). The tar-
get for risperidone in this trial was serious 
maladaptive behavior, such as tantrums, 
aggression, and self-injury. The rationale 
for selecting risperidone for these serious 
behavioral problems was based on a body 
of work, conducted in the 1970s and 1980s 
by Magda Campbell and her colleagues in 
New York City, which showed that halo-
peridol was superior to placebo in young 
children with autism for aggressive behav-
ior (Campbell et al. 1982). However, the 
drawbacks of haloperidol are well estab-
lished and therefore, in practice, it was 
reserved for only the most severe cases. 
Risperidone, which was released in 1994 
to the US market, was presumed to have 
a better adverse effect profile than halo-
peridol. In addition, the initial trials in 
adults with schizophrenia suggested that 
risperidone might also help the so-called 
“negative” symptoms of schizophrenia. 
These symptoms, which include low moti-
vation, lack of social interest, and poverty 
of speech, are somewhat reminiscent of the 
social disability in children with autism. 
Therefore, RUPP Autism Network inves-
tigators reasoned that if risperidone could 
reduce serious behavioral problems in chil-
dren with autism, it could help the child 
be more available for other interventions. 
Risperidone might also have secondary 
benefits in the social domain.

The trial included 101 children (82 
males and 19 females) who met criteria 
for autistic disorder; the mean age was 8.8 
years (range 5–17 years). To be eligible for 
the trial, the children had to rate high on 
the Aberrant Behavior Checklist (ABC) 
irritability subscale. This subscale, which 
contains behaviors reflecting tantrums, 
aggression, and self-injury, includes 15 
items rated from zero to three. Therefore, 

the scores range from 0 to 45, with higher 
scores reflecting greater symptom severity. 
At the start of the study, both groups scored 
approximately 26 on the ABC irritabil-
ity subscale. This is roughly two standard 
deviations above the norm for tantrums, 
aggression, and self-injury in children with 
developmental disabilities. After 8 weeks of 
treatment, the risperidone group improved 
approximately 57% to a mean score of 11.3. 
By contrast, the placebo group improved 
about 14%. This difference reflects a large 
effect size of d = 1.3, which is statistically 
significant. These findings were replicated 
in a trial of risperidone conducted by the 
Janssen company in a sample of 79 subjects 
(Shea et al. 2004).

The mean dose of risperidone at  
week 8 was 1.8 mg per day. The medication 
dose schedule was determined by the sub-
ject’s weight. For children over 45 kg, the 
medication started at 0.5 mg with gradual 
increases thereafter. In children between 
20 and 45 kg, the medication also started 
at 0.5 mg at bedtime, but moved up more 
slowly. Children less than 20 kg began with 
0.25 mg and moved up gradually. For all 
weight groups, the dose escalation was 
completed by week 4. This is noteworthy 
because the graphical display of results in 
the published paper shows that there was 
continued improvement even after there 
were no additional increases in medication 
from study week 4 to week 8.

During the 8-week, double-blind phase, 
investigators monitored adverse affects. Of 
particular interest were the neurological 
adverse effects, such as dyskinesia, tremor, 
parkinsonism and dystonia, so commonly 
reported in children treated with halo-
peridol. In addition, early studies with 
risperidone in children suggested that 
weight gain also warranted close monitor-
ing. During the 8-week trial, half of the 
parents reported that children on risperi-
done had some increase in appetite. This 
compares to approximately a quarter of the 
children in the placebo group. However, 
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when parents were queried further about 
the increased appetite, nearly 25% (12 out 
of 49) of the children in the risperidone 
group were described as having increased 
appetite that was a problem. This com-
pares to only 4% in the placebo group. 
Risperidone treatment was associated with 
a 2.7 kg increase in weight compared to 
0.8 kg in the placebo group. In addition 
to these adverse effects on appetite and 
weight gain, other adverse effects included 
tiredness and drowsiness, which occurred 
in approximately half of the subjects in 
the risperidone group. Drooling occurred 
in approximately 25% of the risperidone 
group. Parents reported tremor in 14% 
of the children in the risperidone group, 
compared to 2% in the placebo group, 
however the tremor was not reproduced by 
any of the children during follow-up visits. 
In addition, on examination, there was no 
evidence of dyskinesia or dystonia. Drool-
ing reported in children in the risperidone 
group is an adverse affect that is somewhat 
puzzling. The atypical antipsychotic medi-
cation clozapine has been shown to cause 
an actual increase in salivation. In contrast, 
the older antipsychotic medications are 
sometimes associated with drooling due 
to a lowered frequency of swallowing and 
hypotonia. Therefore, it is unclear whether 
it is appropriate to consider this a neuro-
logical adverse affect on swallowing or an 
actual increase in the production of saliva.

This study also evaluated the longer-
term benefits of risperidone in a 4-month, 
open-label trial for subjects who were 
classified as positive responders in the  
double-blind phase. Children could also 
enter the 4-month, open-label extension, 
if they were originally randomized to pla-
cebo and did not show any benefits. These  
“placebo non-responders” were first evalu-
ated in an 8-week, open-label trial that used 
the dosing and visit schedule for subjects in 
the double-blind phase. At the end of this 
8-week, open-label period, children who 
showed a positive response to risperidone, 

were invited into the 4-month extension 
phase. Primary questions to be answered 
during this 4-month extension was whether 
the gains observed during the first 8 weeks 
were enduring over a total 6 months of 
treatment and whether it would be neces-
sary to increase the dose of the medication 
to maintain these gains. The results showed 
that gains were stable over 6 months and it 
was not necessary to increase the dose to 
maintain these gains. The ABC irritabil-
ity score remained unchanged during the 
extension phase and the dose of risperi-
done increased slightly from 1.8 mg/day at 
the end of the first 8 weeks of treatment 
to 1.96 mg/day at the end of 6 months of 
treatment (RUPP 2005b).

Sixty three subjects remained in the study 
for six months. After 6 months of treatment, 
the average weight gain was 5.6 ± 3.9 kgs. 
Recalling that subjects randomized to pla-
cebo in the eight-week, double-blind phase 
gained 0.8 kg on average, the expected 
weight gain for a six-month period could be 
estimated at 2.4 kg. The observed weight 
gain of 5.6 kg is clearly more than twice the 
“expected” weight gain.

The final phase of the trial evaluated 
whether it would be possible to discontinue 
the medication after 6 months of beneficial 
treatment. To accomplish this aim, chil-
dren who continued to show benefit after 
6 months of treatment were randomly 
assigned to gradual substitution with pla-
cebo or continued treatment with risperi-
done under double-blind conditions. The 
withdrawal took place over 3 weeks. The 
outcome of interest was a re-emergence of 
the target problems (tantrums, aggression, 
self-injury). The return of these symptoms 
constituted relapse and the blind was bro-
ken for that child. A child on placebo who 
showed relapse was restarted on risperidone. 
In a planned interim analysis, with a sample 
size of 32, relapse showed in ten of 16 chil-
dren who withdrew from active treatment 
compared to two of 16 that remained on 
risperidone. This difference in the rate of 
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relapse was statistically significant and the 
discontinuation phase of the trial was halted 
as per the design in the protocol.

In conclusion, the results of this multi-
phase RUPP Autism Network Study 
suggest that risperidone is effective for 
reducing tantrums, aggression, and self-
injurious behavior in children with autism. 
Indeed approximately 70% of children 
with autism accompanied by these target 
problems are likely to show benefit and 
the expected magnitude of improvement 
is about 50% compared to baseline. These 
gains are stable over time and relapse is 
likely if the medication is withdrawn at 
6 months. The medication is generally 
well tolerated but weight gain is emerging 
as an important concern. The weight gain 
appears to be directly related to increased 
appetite, therefore, selection of food is par-
ticularly important. weight gain and diet 
should be monitored during treatment. 
Recent guidelines also suggest that prior 
to beginning treatment with an atypical 
antipsychotic, fasting samples of blood lip-
ids and glucose should be measured. These 
indices should be monitored periodically 
during treatment.

Based on the results of the RUPP Autism 
Network studies (RUPP 2002, 2005b; 
McDougle et al. 2005) and the study by 
Shea et al. (2004), risperidone was approved 
by the US Food and Drug Administra-
tion (FDA) for the treatment of children 
between the ages of five and 17 with autism 
accompanied by tantrums, aggression, and 
self injury. The official labeling of risperi-
done for the treatment of serious behav-
ioral problems in children with autism is 
explained in the package insert and included 
in the Physicians’ Desk Reference (http://
www.pdr.net). As with all newly approved 
drugs, the language in the package insert 
reflects the negotiation between the FDA 
and the pharmaceutical company. exami-
nation of the package insert reveals a more 
conservative dosing strategy than what was 
described in the RUPP Autism Network 

trial. The more conservative dosing strategy 
described in the package insert may reduce 
the risk of some adverse effects and per-
haps result in a lower maintenance dose. 
However, the more conservative approach 
may prolong the time to benefit. Prescrib-
ing clinicians have to balance the risk of 
adverse effects and the acuity of the child’s 
clinical picture.

The approval of risperidone for the 
treatment of children with autism accom-
panied by tantrums, aggressions, and 
self-injury led to a second RUPP Autism 
Network Study in which the additive bene-
fits of parent training were evaluated com-
pared to risperidone only (Scahill, Aman 
et al. 2009; Aman et al. 2009). As a prereq-
uisite to conducting this study, the inves-
tigators developed a treatment manual for 
parent training and conducted a pilot trial 
to examine the feasibility of the treatment 
manual (Johnson et al. 2007; RUPP 2007). 
Once the RUPP Autism Network demon-
strated that the parent training interven-
tion would be acceptable to parents (as 
evidenced by their active participation in 
the program) and that the parent train-
ing program could be delivered uniformly 
across sites, the investigators proceeded 
with the large-scale, double-blind trial.

They randomly assigned 124 children 
aged 4 to 13 with PDDs (autism, Asperger 
disorder or PDD-NOS) to 6 months 
of treatment with risperidone plus par-
ent training (N = 75) or risperidone only 
(N = 49) (for a detailed description of the 
design, see the work of Scahill, Aman et al. 
(2009)). The model for this study was that 
the medication would reliably decrease the 
tantrums, aggression, and self-injurious 
behavior. The decrease in these challeng-
ing maladaptive behaviors could set the 
stage for parent training to improve com-
pliance and everyday living skills. This con-
ceptual framework suggests that the two 
treatments are directed and related but do 
not give the same outcomes. To be eligible 
for the trial, children had to show at least 

http://www.pdr.net
http://www.pdr.net
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a moderate score on the ABC irritability 
subscale, be physically healthy, medica-
tion-free and have a PDD diagnosis. The 
mean age of the sample was 7.5 years old; 
85% (N = 105) were boys and 43% (N = 53) 
of the subjects had intellectual disabilities. 
The mean ABC irritability subscale score 
at baseline was 29, which was higher than 
the mean score on entry in the prior study. 
These children were also rated as non-
compliant as evidenced by relatively high 
scores on the Home Situations Question-
naire (HSQ). This 25-item, parent-rated 
questionnaire provides information on the 
child’s response to everyday demands.

The design is described in detail in a 
paper by Scahill et al. (2009). Briefly, thera-
pists and families were not blinded to their 
random assignment (risperidone only or 
risperidone plus parent training), but sub-
jects were assessed by independent evalua-
tors who were not aware of the treatment 
condition. To minimize attrition, children 
who did not show a positive response to 
risperidone would be allowed to stay in 
the study through a switch to aripiprazole. 
Although aripiprazole has pharmacologi-
cal properties that are similar to risperi-
done, it is somewhat different. Therefore, 
this medication might in fact be successful 
when risperidone was not. (Note: only 12 
subjects switched to aripiprazole, see the 
work of Aman et al. (2009)).

On the CGI-I at week 24, 77% of the 
children in the medication-only group 
were rated as much improved or very much 
improved by a rater who was blind to treat-
ment assignment. This compared to 87% 
of children in the combined treatment 
group. This difference of 10% was not sta-
tistically significant. However, on parent 
ratings of noncompliance on the HSQ and 
serious behavioral problems on the ABC 
irritability subscale, children in the com-
bined treatment group showed significant 
improvement compared to children in the 
medication-only group (Aman et al. 2009). 
A graphic display of the results suggest that 

both groups showed benefit within weeks 
of starting the trial but, over time, there was 
a slight loss of benefit in the medication-
only group and continued improvement in 
the combined treatment group resulting in 
the significant difference. At baseline, both 
groups were given a score of 29 on the 
ABC irritability subscale. After 24 weeks of 
treatment, both groups showed substantial 
improvement on this subscale (63% decline 
for the combined treatment group and 51% 
decline for the medication-only group). 
On the HSQ, the medication-only group 
showed a 60% drop from baseline to week 
24 compared to 71% improvement in the 
combined treatment group.

In one of the few trials of young chil-
dren, Luby et al. (2006) examined the 
safety and effectiveness of risperidone in 
a 6-month trial in children (n = 23) with 
autism or PDD. The subjects ranged from 
2.5 to 6.0 years of age. Outcome mea-
sures included the Childhood Autism Rat-
ing Scale (CARS) and the Gilliam Autism 
Rating Scale. Risperidone was administered 
in low doses and adjusted by an unblinded 
child psychiatrist, due to the young age of 
the children (the total daily dose ranged 
from 0.5 to 1.5 mg). The mean final daily 
dose of risperidone was 1.14 ± 0.32 mg, 
generally given twice a day. There were no 
serious adverse events during the 6-month 
trial, although the adverse effects included 
increased appetite, weight gain (mean gain 
2.96 kg from baseline against 0.61 kg in the 
control group), drooling, increased serum 
prolactin levels and sedation. Result of the 
CARS over two time points (baseline and 
6-month endpoint) showed significant dif-
ferences between the study groups, with 
greater improvement in the risperidone 
group compared to the placebo. In addition 
to the small sample size, there were differ-
ences between the two groups at baseline 
despite randomization. Given these design 
limitations, the findings should be viewed 
with caution and may not serve as a guide 
to clinical practice.
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In conclusion, risperidone appears to be 
an effective medication for the treatment of 
tantrums, aggression and self-injury in chil-
dren with PDDs. All three studies in school-
aged children suggest that a high percentage 
of children with PDD complicated by the 
presence of these behaviors will show sig-
nificant improvement with risperidone. 
This improvement will be evident early in 
treatment and tends to endure at least over 
6 months. Discontinuation of the medica-
tion after 6 months of treatment is likely to 
result in relapse. Current results do not pro-
vide clear guidance on the duration of treat-
ment after 6 months, but periodic attempts 
to lower the dose warrant consideration. 
when using this medication in school-aged 
children, the dose schedule shown in the 
package insert is an appropriate starting 
place. However, if using this conservative 
dose scheme is not effective, a slightly more 
aggressive dose should be considered before 
discontinuing the medication.

The apparent improvement with the 
addition of parent training raises several 
issues. First, it appears that indeed the 
medication can be relied upon to decrease 
the challenging maladaptive behaviors in 
these children. However, there were clear 
benefits from the addition of a systematic 
parent training program in these children 
with PDD and serious behavioral prob-
lems. Parent training may also remediate 
the functional deficits in this population.
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Sensory Dysfunction  

for Individuals with Autism  
Spectrum Disorders: Preliminary 

Evidence for the Superiority  
of Sensory Integration Compared 

to Other Sensory Approaches
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AbbreviAtions

ADOS Autism Diagnostic Obser-
vation Schedule

ANOVA Analysis of variance
ASDs Autism spectrum  

disorders
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checklist
DSM-IV-TR Diagnostic and Statistical 

Manual of Mental  
Disorders, 4th edition

GSR Galvanic skin response
ICD-10 International Classification 

of Diseases and Related 
Health Problems, 10th 
edition

MANOVA Multivariate analysis of 
variance

PDD Pervasive developmental 
disorder

PPVT Peabody picture vocabulary 
test

SD Sensory dysfunction
SSED Single subject experimental 

design
SSQ Sound sensitivity questionnaire

introduction

It is estimated that 80–90% of indi-
viduals with autism spectrum disorders  
(ASD) demonstrate sensory-related  problem 
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behaviors such as self-stimulating behaviors 
(finger flicking or excessive rocking), avoid-
ing behaviors (such as placing hands over 
ears in response to typical levels of auditory 
input), sensory seeking behaviors (twirling, 
chewing, etc.), “tuning out” behaviors such 
as not responding to their name or other 
environmental cues, and difficulty enacting 
purposeful plans of action (Baranek et al. 
2006; Huebner 2001; Kientz and Dunn 
1997; O’Neill and Jones 1997; Ornitz 1974, 
1989; Rogers et al. 2003; Tomchek and 
Dunn 2007). These behaviors, which may 
have a sensory basis, are termed sensory dys-
function (SD) and findings show that they 
limit participation in play, social, self-care 
and learning activities (Adrien et al. 1987; 
Baranek 1999, 2002; Edelson et al. 1999; 
Grandin 1995; Leekam et al. 2007; McClure 
and Holtz-Yotz 1991; Leekam et al. 2007, 
1997; O’Riordan and Passetti 2006; Ornitz 
1974, 1989; Rapin and Katzman 1998; Rog-
ers and Ozonoff 2005; Schaaf et al. 2010; 
Williams 1992, 1994). Although interven-
tions for SD are among the most requested 
services for children with ASD (Mandell 
et al. 2005; Green et al. 2006), there is lim-
ited evidence about their efficacy (Baranek 
et al. 2006; Dawson and Watling 2000; 
Rogers and Ozonoff 2005). The National 
Research Council (2001, p. 131) reports 
that there is a “pressing need for more basic 
and applied research to address the sensory 
aspects of behavior problems (in children 
with ASD).” Baranek (2002) also stressed 
that “best practice” for children with ASD 
should include interventions to address SD, 
but that more research is needed to guide 
parents, teachers, and other professionals 
to make informed decisions about interven-
tion. Most studies to date fail to link basic 
science findings to behavioral or functional 
changes, and thus, it is not possible to 
determine the specific processes underly-
ing behavioral gains reported in interven-
tion studies. The purpose of this chapter is 
to define and describe SD in ASD, evaluate 
the evidence for current interventions that 

address SD in ASD, and discuss practice 
recommendations in light of these data.

WhAt is sensory  
dysfunction in Asd?

Courtney is a six-year-old child diagnosed 
with ASD who attends a public school in a 
semi-inclusive classroom for children with 
special needs. Today, like most other days, 
Courtney is having difficulty participating 
in the class activities. The teacher already 
reprimanded Courtney several times this 
morning for “fidgeting” in her seat during 
circle time, disrupting the other children 
by making silly noises with her mouth and 
constantly getting up to wander about the 
room. During snack time, at 10 am, Court-
ney has an outburst and refuses to eat the 
graham crackers and milk provided by the 
school. The ticklish sensation of the milk 
on her lips is bothersome and the gra-
ham crackers are “too rough” for her lik-
ing. Instead of participating in snack time, 
Courtney sits by herself. During morning 
recess at 11 am, Courtney keeps to her-
self and is afraid to play on the slide with 
the other children. finally, she runs to the 
swings and uses them to spin in circles. 
At 11:30 am, when the lunch bell rings, 
Courtney places her hands over her ears 
and runs into the closet, bothered by the 
noise. A classmate tries to comfort her but 
Courtney shoves the girl away and hurts 
her. In the cafeteria, Courtney becomes 
increasingly agitated. She sits alone with 
her hands over her ears until she feels 
able to negotiate the lunch line. After the 
crowd subsides, with the help of the class-
room aide, Courtney manages to select a 
few items from the menu and place them 
on her tray. On the way back to her seat, 
Courtney trips over a backpack lying in the 
aisle and spills her tray. The other children 
begin to laugh. Courtney runs from the 
cafeteria with her hands covering her ears. 
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The teacher finds her in the gym wedged 
under several gym mats that she has piled 
on top of herself. Her hands are over her 
ears and she is rocking.

Courtney is a child with ASD and a SD 
that contributes to her disability. families 
indicate that SD is one of the most significant 
factors limiting their ability to participate 
in home and community activities (Man-
dell et al. 2005). for example, one parent 
of a child with ASD and SD stated, “(After) 
our last commercial flying experience, we 
both swore off of it. Never again. His sen-
sory sensitivity made it unbearable. He was 
just inconsolable.” (Benevides et al. 2010). 
Others indicate that they must orchestrate 
their family routines and outings to accom-
modate the child’s SD. They are unable to 
participate as a family in mealtimes (they 
must feed the child with ASD earlier than 
the others due to food sensitivities), fam-
ily outings such as going to the movies are 
impossible (the child is unable to tolerate 
typical levels of noise and stimulation of 
crowds), or socialization with friends (“our 
child’s self-stimulating behaviors make it 
impossible to be comfortable visiting with 
friends or meeting other children for a 
play date”) (Larson 2006; Schaaf et al. (in 
press); Schaaf and Nightlinger 2007). Self-
reports from individuals with ASD confirm 
these findings and are particularly potent in 
their descriptions of the impact of SD on 
participation in daily life activities (Grandin 
1995; O’Neill and Jones 1997; Williams 
1992, 1994). These self-reported data por-
tray how SD limits the ability of individu-
als with ASD to participate fully in society. 
for example, Temple Grandin, a high func-
tioning woman with ASD, articulates how 
her unusual processing of auditory, visual, 
and tactile information impedes social con-
versation because she is over-stimulated 
and distracted by the non-essential stimuli 
(Grandin 1995). As a result, she does not 
enjoy or participate in many of the daily 
activities of her peers.

interventions to Address 
sensory dysfunction

It is widely accepted that a comprehen-
sive educational program for children with 
ASD is the most effective in achieving opti-
mal outcomes (National Research Council 
2001). In addition to educational, speech 
and language, and behavioral services, 
a comprehensive program for individu-
als with ASD often includes occupational 
therapy services to address SD and other 
sensory-motor delays. In fact, Mandell 
et al. (2005) and Green et al. (2006) found 
that occupational therapy to address SD is 
among the top three services requested by 
families of children with ASD. Schwenk 
and Schaaf (2003) found that 99% of the 
therapists surveyed who work in public 
school settings with children with ASD 
used strategies to address SD as part of 
their therapeutic approach.

Occupational therapists follow a pro-
fessional clinical reasoning framework to 
evaluate and design interventions for chil-
dren with SD. Treatment follows a well-
documented theoretical framework (Ayres 
1979, 1989; Schaaf et al. 2010) directed 
by a set of principles that guide the thera-
pists’ clinical reasoning and interactions 
with the child (Schaaf and Miller 2005). 
The therapist chooses individually tailored 
sensory-motor activities for the child based 
on areas of need identified by systematic 
assessment. for example, for a child who 
is constantly rocking in his seat, system-
atic assessment might suggest a greater 
need for vestibular input. To address this 
issue the therapist generally takes a three-
pronged approach:

Work directly with the child using spe-●●

cialized equipment in a clinic that allows 
the child to experience vestibular input 
such as swings, bolsters, or scooter 
boards
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Provide environmental adaptations such ●●

as a small inflated cushion for the child 
to sit on in the classroom (thereby pro-
viding needed vestibular input and 
decreasing disruptive rocking behaviors)
Provide consultation to the parent or ●●

teacher, for example, to suggest that the 
school team provide greater opportuni-
ties for the child to access playground 
equipment, such as swings, to provide 
regular intervals of the needed input 
and thus decrease the rocking behaviors 
(environmental adaptation)

It is worth noting that the prescribed 
activities are meaningful to the child (i.e., 
developmentally appropriate and contex-
tualized in play) and embedded within the 
daily routine when possible. The therapist 
maintains data on whether these strate-
gies are effective in reducing the disruptive 
behaviors and improving the child’s atten-
tion and participation in class or home and 
community activities. Thus, by engaging 
the child in individually tailored sensory-
motor activities, it is hypothesized that 
the child’s nervous system is better able to 
modulate, organize, integrate and utilize 
information from the environment, and 
thus, is not driven to seek or avoid sensa-
tion in maladaptive ways. Adequate pro-
cessing of sensory information, in turn, 
provides a foundation for further adaptive 
responses and participation in activities 
through adaptive neuroplastic mechanisms 
(Baranek 2002). Parent education and 
environmental adaptations are provided in 
tandem with direct intervention to support 
the child’s sensory-motor needs.

This approach is child-centered and 
provides a just-right challenge (scaf-
folding) to facilitate progressively more 
sophisticated adaptive sensory-motor 
responses while engaging the child in 
affectively meaningful and developmen-
tally appropriate play interactions. The 
child’s focus is intended to be placed on 

play (intrinsically motivated) and not on 
cognitive-behavioral strategies or repeti-
tive drills; thus, gains made during treat-
ment are expected to be generalized to 
everyday life situations. Treatment goals 
focus on improving the ability to process 
and utilize sensory information, so that the 
child can develop better sensory modula-
tion for attention and behavioral control, 
or the ability to form perceptual schemas 
and practical abilities as a foundation for 
greater participation in school, social, and 
daily living activities (Baranek 2002; Mail-
loux 2006). Thus, the sensory-integrative 
approach is utilized within a professional 
domain of practice, such as occupational 
therapy, and is focused on improving the 
child’s participation in activities through 
the use of individually prescribed sensory 
motor activities.

Although this approach is based on 
solid theoretical principles that are con-
textualized within the professional frame-
work of occupational therapy (Baranek 
2002;), there is no manualized protocol 
and, thus, its utility and efficacy has not 
been systematically tested. Therefore, the 
evidence to support this approach is sparse 
and the studies that do exist have method-
ological flaws including that they do not 
explicitly describe the intervention and do 
not have a measure of fidelity, making it 
difficult to determine if the intervention 
provided was in keeping with the theoreti-
cal principles of the sensory-integrative 
approach. Evaluation of the evidence that 
does exist is further complicated by the 
fact that there are several techniques that 
utilize sensory stimulation but are not  
in keeping with the sensory-integrative 
approach and which are confused with it 
(Cox et al. 2009). These techniques usu-
ally provide passive stimulation to one 
sensory system rather than the holistic, 
child-directed, playful approach to inter-
vention that is contextualized within a 
professional framework that is the hallmark 
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of the sensory-integrative approach. The 
sensory-integrative approach is guided by 
the set of principles outlined in Table 9.1 
(Parham et al. in press). The reader is 
referred to the work of Schaaf et al. (2010) 
for a full description of the sensory-inte-
grative approach and the principles that 
guide the intervention.

evidence for the sensory-
integrAtive ApproAch

Like many other therapeutic interventions 
utilized with children with ASD, solid evi-
dence for interventions to address SD in 
ASD is just beginning to surface and data 

tAble 9.1 Principles of Ayres sensory integration (Adapted from Parham et al. in press)

Item Description

Ensures physical 
safety

The therapist anticipates physical hazards and attempts to ensure that the 
child is physically safe through manipulation of protective and therapeutic 
equipment or the therapist’s physical proximity and actions. An existing safe 
room is important as is the therapist’s attention to the child’s abilities and 
potential dangers.

Presents sensory 
opportunities

The therapist presents the child with at least two of the following types of sen-
sory opportunity, tactile, vestibular, or proprioceptive, in order to support the 
development of self regulation, sensory awareness, or movement in space.

Helps attain  
appropriate levels  
of alertness

The therapist helps the child to attain and maintain appropriate levels of alert-
ness, as well as an affective state that supports engagement in activities.

Challenges pos-
tural, ocular, oral 
and bilateral motor 
control

The therapist supports and challenges postural control, ocular control, or 
bilateral development. At least one of the following types of challenge are 
intentionally offered: postural, resistive whole body, ocular-motor, bilateral, 
oral, or projected action sequences.

Challenges praxis 
and organization of 
behavior

The therapist supports and presents challenges to the child’s ability to con-
ceptualize and plan novel motor tasks, and to organize his or her own behav-
ior in time and space.

Collaborates in 
activity choice

The therapist negotiates activity choices with the child, allowing the child to 
choose equipment, materials, or specific aspects of an activity. Activity choices 
and sequences are not determined solely by the therapist.

Tailors activity to 
present a just-right 
challenge

The therapist suggests or supports an increase in complexity of challenge 
when the child responds successfully. These challenges are primarily tailored 
to the child’s postural, ocular, or oral control; sensory modulation and dis-
crimination; or praxis developmental level.

Ensures that activi-
ties are successful

The therapist presents or facilitates challenges that focus on sensory modula-
tion or discrimination; postural, ocular, or oral control; or praxis, in which the 
child can be successful in making an adaptive response to challenge.

Supports intrinsic 
motivation to play

The therapist creates a setting that supports play as a way to fully engage the 
child in the intervention.

Establishes a thera-
peutic alliance

The therapist promotes and establishes a connection with the child that 
conveys a sense of working together towards one or more goals in a mutu-
ally enjoyable partnership. The therapist and child relationship goes beyond 
pleasantries and feedback on performance such as praise or instruction.
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are mainly from case reports, studies using 
single subject experimental designs (SSED), 
or small group design studies. To access 
available studies, we utilized Ovid  
Medline, PsychInfo, and OTSearch from 
1995 forward using the search terms of “sen-
sory integration,” “sensory therapy,”  
“sensory occupational therapy,” “occupa-
tional therapy sensory integration,” “audi-
tory integration training,” “vestibular 
therapy,” “brushing,” “visual therapy,” “tac-
tile therapy,” “tactile treatment,” “deep 
pressure,” “and pressure vest.” We have 
included one classic study of the sensory-
integrative approach that dates back to 1980 
because it was completed by the author of 
the sensory integration theory and thus we 
felt that it was important to include (Ayres 
and Tickle 1980). Our search yielded stud-
ies using both the sensory-integrative 
approach and sensory stimulation techniques. 

In the following sections, we report first on 
studies of intervention using a sensory-
integrative approach and then on those that 
used a sensory stimulation technique.

Table 9.2 lists the studies that utilized 
the sensory-integrative frame of reference 
within occupational therapy, specifically 
investigated interventions for SD, and 
show emerging evidence. Collectively, 
they report that individuals with ASD and 
SD who receive occupational therapy using 
a sensory-integrative approach demon-
strated gains in play, individualized goals, 
and social interaction (Ayres and Tickle 
1980; Case-Smith and Bryan 1999; Linder-
man and Stewart 1999; Schaaf and Night-
linger 2007; Watling and Dietz 2007) and 
a decrease in sensory symptoms (Smith 
et al. 2005; fazlioglu and Baran 2008).

Schaaf and Nightlinger (2007) case study 
reports on a child who received occupa-

tAble 9.2 Studies that investigate the use of sensory integration in occupational therapy in 
children with ASD

Study Participants Outcome
Evidence-
based rating Discussion

Ayres and 
Tickle  
1980

N = 10 Subjects with average- to 
hyper-responsive patterns 
to the stimuli (e.g., touch, 
movement, gravity, and air 
puff ) showed better out-
comes than those with  
a hypo-responsive pattern.

Weak Descriptions of participants, 
intervention and outcome 
measures are not clearly 
provided.

mean age 
7.4 years
with ASD

Case-Smith 
and Bryan 
1999

N = 5 males Independent coding of 
videotaped observations  
of free play indicated that 
three of the five  
boys demonstrated sig-
nificant improvements 
in mastery play and four 
demonstrated less “non-
engaged” play.

Adequate •  Clear descriptions of the 
participants, the outcome 
measures and the interven-
tion are provided. The data 
analysis is linked to the 
research questions. use of 
visual inspection is relevant 
and appropriate.

aged 4–5;3 
with autism

•  However, detailed infor-
mation on the intervention 
is not provided and gener-
alizations of the findings 
are limited by the (single 
subject) design.

(Continued)
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Study Participants Outcome
Evidence-
based rating Discussion

Linderman 
and Stewart 
1999

N = 2 Participant 1 (who was 
noted to have tactile 
hypersensitivity) dem-
onstrated gains in all 
intended outcomes (social 
interactions, approach 
to new activities, and 
response to holding).

Adequate •  Participant characteristics 
are described. The depen-
dent measure is described 
and can be replicated. The 
baseline measurement is 
adequate. The analysis 
uses visual inspection. 
The inter-rater reliability 
has Kappa of .63. There 
is good social validity as it 
measures functional behav-
iors during daily activities.

aged 3;3 and 
3;9 with mild 
and severe 
ASD, respec-
tively

Participant 2 (who had 
both hypo-responsiveness 
to vestibular and hyper-
responsiveness to tactile 
sensations) made gains in 
activity level and social 
interaction, but not in 
functional communica-
tion.

•  However, there is no specific 
information about the 
diagnoses or the treatment; 
no consideration is given to 
the effect of other interven-
tions; the sample size is small 
and homogenous; there is no 
fidelity measure; and raters 
are not blind to condition.

Smith et al. 
2005

N = 7 (four 
males, three 
females)
aged 
8–19 years 
diagnosed 
with PDD

Videotape analysis of 
15 min and 1 h after 
intervention showed a 
decrease in the frequency 
of self-stimulating behav-
iors.

Adequate •  Intervention is described 
and is in keeping with 
the principles of sensory 
integration.

•  However, the sample was 
small and homogenous; 
there was no fidelity 
measure and no mention 
of whether the raters were 
blinded as to the treatment 
and control weeks.

Teachers reported fewer 
self-stimulating behaviors 
and self-injurious behav-
iors during the treatment 
phase.

Schaaf and 
Nightlinger 
2007

N = 1 (male)
4 years of 
age with 
ASD

Measurable improve-
ments were observed in 
individual goals and in 
post-treatment testing of 
sensory processing.

Adequate •  Intervention is detailed in a 
replicable way and follows 
the theoretical principles 
of the sensory integra-
tive approach. Outcomes 
have social validity (child 
gains had an impact on 
his everyday life and the 
mother was extremely sat-
isfied with the results).

Qualitative data (parent 
interview) also reported 
striking improvements 
in child and family’s par-
ticipation in activities and 
outings. •  However, findings cannot 

be generalized, there is 
no measure of fidelity and 
the rater is not blind to 
intervention.

tAble 9.2 (Continued)

(Continued)
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tional therapy using a sensory-integrative 
approach and showed improvements in the 
hypothesized direction in several behav-
iors. The child in this study demonstrated 

improved motor skills, social skills, and 
adaptive behaviors (e.g., improved ability 
to tolerate foods and thus improved par-
ticipation in mealtime with the family, as 

Study Participants Outcome
Evidence-
based rating Discussion

Watling  
and Dietz 
2007

N = 4 males
aged 3 and 4; 
4 with ASD

There were improve-
ments in ability to handle 
transitions, socialization, 
compliance and behav-
ioral regulation. No 
decrease in undesirable 
behavior or increase in 
engagement was found.

Adequate •  Participant characteristics 
are described in detail. 
Dependent and indepen-
dent variables are identi-
fied. There is a reliable 
measurement of fidelity. 
The comparable condition 
(a play scenario) is well 
described, activity choices 
are individualized and

•  presented in a random 
order and dependent 
variables are described in 
detail and are individually 
determined. There is good 
procedural reliability and 
social validity.

•  However, specific diagnos-
tic information is missing; 
there is a limited use of 
standardized test scores; 
detailed information on the 
intervention is not provided; 
and generalizations of the 
findings are limited by the 
(single subject) design.

fazlioglu  
and Baran 
2008

N = 30 chil-
dren aged 
7–11 years 
old diag-
nosed with 
autism 
according to 
the DSM-IV 
criteria

Statistically significant 
differences were recorded 
in the Sensory Evaluation 
form for Children with 
Autism, with the treat-
ment group p <.05.

Adequate •  Subject randomization 
is valid; the protocol for 
intervention is described in 
a manner that can be rep-
licated (the principles and 
philosophy are described); 
data analysis is linked to 
the research questions 
and there is good social 
validity.

•  However, there is no  
fidelity measure or men-
tion of whether the raters 
were blind to the group 
assignment.

tAble 9.2 (Continued)
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measured by individual Goal Attainment 
scales, and decreased SD, as measured 
by the sensory profile scores and individ-
ual Goal Attainment scales). The results 
obtained were consistent with anecdotal 
reports from parents and other sources 
describing how quality of life for the family 
improved because the child’s sensory over-
responsive behaviors decreased and his 
ability to tolerate and participate in fam-
ily activities improved (e.g., he was able to 
maintain self-regulation during grooming 
activities and to interact with other chil-
dren during community playgroup activi-
ties). This study is promising in terms of 
its evidence for a sensory-integrative 
approach for ASD as it details the interven-
tion in a replicable way and demonstrates 
how the intervention follows the theoreti-
cal principles of the sensory-integrative 
approach. In addition, the outcomes have 
social validity in that the child made gains 
that had an impact on his everyday life and 
the mother was extremely satisfied with 
the results. However, the study is limited 
in that it is a case study report, there is no 
measure of fidelity, and the rater was not 
blind to intervention.

fazlioglu and Baran (2008) using a ran-
domized two-group design, this study found 
statistically significant (p < 0.05) improve-
ments between the groups in sensory-re-
lated behaviors pre- and post-intervention 
as measured by the Sensory Evaluation 
form for Children with Autism. The study 
used a combination of sensory integration 
strategies (individually designed vestibular, 
somatosensory, and other sensory activi-
ties where the child was an active partici-
pant) and a “sensory diet” (systematically 
applied sensory stimuli) with 30 children 
diagnosed with low-functioning autism 
according to the criteria of the Diagnostic 
and Statistical Manual of Mental Disorders, 
4th edition (DSM-IV-TR; APA 2000). This 
study is promising in terms of its evidence 
for a sensory-integrative approach for 
ASD as the subject randomization is valid, 
the protocol for intervention is described 

in a manner that can be replicated (the 
principles and philosophy are described), 
the data analysis is linked to the research 
questions, and there is good social validity. 
However, there is no fidelity measure or 
mention of whether the raters were blind 
to the group assignment.

Smith et al. (2005) study considered 
seven subjects with ASD, aged 8–19 years. 
The study utilized a single subject with-
drawal design (A–B–A–B) where weeks 
1 and 3 represented the control sessions 
(30 min/day of table-top activities) and 
weeks 2 and 4 were the treatment sessions 
consisting of 30 min per day for 5 days per 
week. They video recorded the participants 
and performed frequency counts for pres-
ence and number of self-stimulating behav-
iors. They found that the overall frequency 
of self-stimulating behaviors decreased 
over the 4 weeks. Teachers also reported 
fewer self-stimulating and self-injurious 
behaviors during the treatment. This study 
was promising in that it describes the inter-
vention and it is clear that it was in keeping 
with the principles of sensory integration 
(Smith et al. 2005, p. 421):

Subjects engaged in sensory based treat-
ment that included a variety of tactile, pro-
prioceptive and vestibular input, based on 
their unique sensory needs. This is distin-
guished from sensory stimulation programs 
in that treatment was individualized based 
on assessment results, and the type or types 
of sensation and specific activities used.… 
Vestibular, tactile and proprioceptive based 
activities were primarily used, which is con-
sistent with the accepted characteristics of 
intervention.

However, the study was limited by the 
small, homogenous sample and lack of a 
fidelity measure. In addition, there was 
no mention as to whether the raters were 
blinded to the treatment versus control 
weeks.

Linderman and Stewart (1999) study 
used a single subject A–B design to explore 
the effects of occupational therapy using 
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a sensory-integrative approach on the 
functional behaviors of two young chil-
dren (aged 3 years 3 months and 3 years 
9 months) with pervasive developmental 
disabilities (PDD). They used the revised 
functional Behavioral Assessment for Chil-
dren with Sensory Integrative Dysfunc-
tion (Cook 1991) to evaluate the duration, 
quality and frequency of targeted sensory 
behaviors. Participant 1 demonstrated 
major improvements in social interactions, 
approach to new activities and responses 
to hugging and holding. Participant 2 dis-
played improvements in social interaction 
and response to movement. Although the 
authors state that treatment was in keeping 
with the sensory-integrative principles (i.e., 
child-directed treatment and active par-
ticipation of the child) there is no specific 
information about the treatment, no con-
sideration was given to the effect of other 
interventions (e.g., one subject enrolled in 
a preschool and another started a vitamin 
regimen), and the sample size was small 
and homogenous.

Case-Smith and Bryan (1999) con-
ducted a study with a single subject A–B 
design of five subjects with autism, at 
4 and 5 years of age. Baseline measures 
of play, non-engaged behaviors, child–
adult interactions, and peer interactions 
were obtained via video-coding for a 
3-week period. Data were analyzed by 
plotting behaviors on line graphs, com-
puting means for each phase, and then 
calculating regressions for each phase. 
Data from each phase were compared 
using the Wilcoxon signed rank test to 
assess differences in the means for each 
phase. Results were mixed as there were 
improvements in some areas but not in 
others. for example, following interven-
tion, three of the five children showed 
significant improvements in mastery play, 
four of the children demonstrated signifi-
cantly decreased non-engaged behaviors, 
and only one participant demonstrated a 
significant increase in adult interactions. 

None of the participants demonstrated 
significant increases in peer interactions. 
Despite the mixed findings, this study is 
promising in that it clearly describes the 
participants and the outcome measures 
and the intervention is described in detail. 
The data analysis is linked to the research 
questions and use of visual inspection is 
relevant and appropriate.

Watling and Dietz (2007) study used a 
withdrawal SSED (A–B–A–B) with four 
boys between the ages of 3 and 4.4 years 
of age who were diagnosed with ASD (cri-
teria for diagnosis not known) to examine 
the immediate effects of occupational ther-
apy using a sensory-integrative approach 
(Ayres Sensory Integration1) on undesir-
able behaviors and engagement. Target 
behaviors were operationalized and coded. 
The target behaviors included: changes in 
individually defined undesirable behav-
iors that interfere with task engagement 
and participation in daily activities; and 
engagement defined as intentional, per-
sistent, active, and focused interaction 
with the environment, people and objects.  
The study consisted of familiarization, 
baseline phase 1 and treatment phase 1, 
followed by baseline phase 2 and treatment 
phase 2. Baseline consisted of developmen-
tally appropriate toys selected individually 
for each child. Intervention consisted of 
three, 40-min sessions of Ayres Sensory 
Integration per week followed by a 10-min 
table-top activity segment during which 
outcome data was collected. Data for each 
subject were plotted on a line graph and 
interpreted through visual inspection. In 
addition, data in a study log from research-
ers and weekly reports of the participant’s 
behavior in the home environment were 
reviewed. Visual inspection of the data for 
undesirable behaviors and engagement 
indicates considerable overlap in the num-
ber of intervals in which the behavior was 
observed in all phases; thus, Ayres Sensory 
Integration did not have a significantly 
different effect from the play scenarios 
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on target behaviors. Data from study 
logs suggested that the intervention had a 
positive effect on transitions, socialization, 
compliance, and general behavior regula-
tion, however, given the anecdotal nature of 
this data, the findings from this study can-
not be interpreted to provide evidence for 
Ayres Sensory Integration. This study was 
promising in that participant characteris-
tics were described in detail and dependent 
and independent variables were identified, 
however specific diagnostic information 
was missing and there was limited use of 
standardized test scores other than the 
Sensory Profile score that was used as an 
inclusion criterion. The information on 
the intervention was not provided except 
to mention that it followed the Ayres 
Sensory Integration approach. There was 
reliable measurement of fidelity. The com-
parable condition (a play scenario) was 
well described, the activity choices were 
individualized and presented in a random 
order, and the dependent variables were 
described in detail and also individually 
determined. There was good procedural 
reliability (above 99% for all phases). The 
social validity of this study was good in that 
dependent variable behaviors were identi-
fied based on parent interview and the data 
from study logs indicates an impact on 
daily life, however, the generality of the 
findings are limited by the design (single 
subject).

Ayres and Tickle (1980) study investi-
gated whether the type of sensory pro-
cessing disturbance predicted the response 
to sensory-integrative therapy. The sub-
jects were ten children with autism aged 
between 3.5 and 13 years (mean age was 
7.4). Subjects’ responses to sensory input 
were evaluated through the use of a test 
constructed by the researchers solely for 
this purpose. The test consisted of 14 spe-
cific sensory stimuli (e.g., response to 
light touch, response to pain, and response 
to sound of white noise) and rating was on 
a scale of 1–5 (no reaction to definite 

over-reaction). The test was administered 
by the investigator at least twice to 
enhance accuracy. Intervention was 1 year 
of occupational therapy using a sensory-
integration approach “that focused on 
carefully providing somatosensory and 
vestibular sensory experiences and on 
eliciting an adaptive response to these 
stimuli” (Ayres and Tickle 1980, p. 378). 
Results were reported by individual sub-
ject changes on the test of responses to 
specific sensory stimuli and, in some cases, 
post-test scores on motor performance 
and vocabulary tests. A stepwise discrimi-
nant analysis was conducted to determine 
the parameters that best discriminated 
between subjects who were good respond-
ers to therapy versus those who were not. 
The good versus the poor responders had 
statistically significant (p < 0.05) differ-
ences on the presence of tactile defensive-
ness. There were no significant differences 
in the proposed direction for reactions to 
touch pressure, vibration, and movement. 
The best discriminators between the good 
and the poor responders were tactile 
defensiveness, reaction to movement, 
gravitational insecurity, and reaction to an 
air puff. Subjects who had normal or over-
reactions to stimuli were better respond-
ers to therapy than non-responders. This 
study is interesting in that it is one of the 
first studies conducted to evaluate the 
effects of the sensory-integrative approach 
for children with autism and provides 
some preliminary data suggesting that 
children who are over responsive to stim-
uli will respond better than those who are 
under responsive. However, the study was 
weak in that it failed to adequately describe 
the participants’ characteristics and the 
independent variable (treatment) was not 
described. The dependent variables (mea-
sures) did not have reliability or validity, 
there was no comparison condition, and 
there was no calculation of power. The 
study has high social validity in that it is 
an area of high interest for clinicians and 
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serves to provide preliminary guidelines 
for future studies in this area.

Conclusion
Although these studies provide promising 
evidence, it is not possible to draw strong 
practice implications because of small 
sample sizes, failure to adequately char-
acterize the sample, lack of a detailed, 
replicable intervention protocol with a 
fidelity measure, and other methodologi-
cal and design flaws. future studies must 
address these issues and, fortunately, sev-
eral efforts are underway to do so. for 
example, a fidelity to Treatment Measure 
has been developed to evaluate whether 
intervention follows the sensory-integra-
tive principles established in the literature 
(Parham et al. 2007). This fidelity scale 
evaluates constructs related to sensory-
integration interventions, details the 
training of the people administering the 
intervention, and specifies the environ-
ment in which the treatment is conducted. 
It will ensure that future studies evaluating 
the sensory-integrative approach attain 
rigorous standards that include fidelity.  
A pilot version of this fidelity scale was 
used in the Watling and Dietz (2007) study.  
A manualized protocol has also been devel-
oped and is being tested for its utility and 
effectiveness for SD in ASD (Schaaf et al. 
in preparation). This manual is in keeping 
with the recommendations in the literature 
for intervention with the ASD population 
as outlined by Lord et al. (2005): it outlines 
key theoretical principles; it describes the 
objectives for each principle; it describes 
the clinical reasoning for each principle; 
and it is flexible in its application to allow 
for individualization of the treatment – 
an important aspect of interventions for 
ASD. An earlier version of the manual was 
used in a randomized pilot study for a non-
ASD group (Miller et al. 2007; Miller et al. 
2007). The findings show that, following a 
10-week, 30-session intervention, children 

in the treatment group (n = 7) made gains 
that were significantly greater than the 
children in the other two groups (no treat-
ment (n = 10) and active control (n = 7)) on 
Goal Attainment scales (p < 0.01). They 
also increased more than the other groups 
on attention, measured by Leiter-R (Roid 
and Miller 1997), with p = 0.03 compared 
to p = 0.07 for no treatment. Data showed 
trends in the predicted direction for the 
treatment group on sensory behaviors and 
the cognitive/social composite score on the 
Leiter-R. The treatment group showed a 
trend toward greater reduction in elec-
trodermal activity (a measure of sensory 
responsivity) than the other groups.

finally, to address the need for sensitive, 
meaningful outcome measures that are func-
tion-oriented and in keeping with the prin-
ciples of the sensory-integrative approach, 
Goal Attainment Scaling (Kiresuk et al. 
1994) has been adapted and applied for 
use with the sensory-integrative approach 
(Mailloux et al. 2007). Goal Attainment 
Scaling provides a means to monitor inter-
vention goals that are specifically relevant 
to individuals and their families and thus 
holds promise as an effective, replicable 
outcome measure to evaluate the efficacy of 
the sensory-integrative approach for indi-
viduals with autism. The Goal Attainment 
scale provides a mechanism for assuring 
that outcomes have high social validity.

evidence for specific  
sensory techniques

A number of studies examine the effects of 
specific sensory strategies on reducing self-
stimulating behaviors, improving attention 
and engagement in tasks, and decreasing 
sensory aversions for individuals with ASD. 
To reiterate, these interventions should be 
distinguished from the sensory-integrative 
approach in that they utilize stimulation  
of one specific sensory system rather than 
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the holistic, integrated approach that is  
consistent with sensory integration. 
Broadly, these studies can be grouped into 
four categories: interventions that utilize 
touch (i.e., massage or touch therapy); 
interventions that utilize weighted vests; 
auditory interventions; and other inter-
ventions (the Wilbarger Protocol, therapy 
balls, and sensory diet). Again, the majority 
of the studies utilized case study, SSED, or 
group design protocols and are limited by 
small sample sizes and other methodologi-
cal flaws. Thus, it is difficult to draw prac-
tice implications.

Touch-Based Treatments
The four studies summarized in Table 9.3 
utilize massage, touch therapy, or deep 
pressure stimulation.

Escalona et al. (2001) examined whether 
nightly massage improved the sleeping hab-
its and behaviors of children with autism. 
Twenty subjects with autism between the 
ages of 3 and 6 years of age were randomly 
assigned to either a control group or a mas-
sage therapy group. Parents were trained 
in the massage therapy and provided it 
every night for 15 min prior to bedtime for  
1 month. Control subjects were read a story 
for 15 min by parents. Outcome measures 
were the Revised Conners Scales (Con-
ners 1997) and observation of classroom 
behaviors (pre- and post-intervention). 
Parents also kept sleep diaries. The treat-
ment group showed improvements on the 
Conners Scale (p < 0.05) and in observa-
tion measures of play behaviors including a 
greater decrease in stereotypical behaviors 
(t = 2.01, p < 0.05) and a greater increase 
in on-task behavior (t = 2.13, p < 0.05), and 
better sleeping patterns as evidenced by 
more time spent in deep sleep and less 
night wakening. The latter results do not 
report statistical significance.

field et al. (1997) examined the effects 
of touch therapy on inattention, touch 
aversion, and withdrawal in 22 children 

with autism who had an average age of 
4.5 years. Subjects were randomly assigned 
to either touch therapy or control. Touch 
therapy consisted of 15 min of touch in 
the form of moderate pressure and smooth 
strokes along the entire body. Children 
were assessed on the first and last day of 
intervention using the Autism Behav-
ior Checklist (Krug et al. 1993) and the 
Early Social Communication Scales (Seib-
ert et al. 1982). Touch aversion, off-task 
behavior, and orientating to irrelevant 
stimuli decreased in both groups although 
significantly ( p < 0.05) more in the treat-
ment group. Only children in the touch-
therapy group showed decreased scores on 
the sensory scale and the Autism Behavior 
Checklist. Children in the treatment group 
also showed significant (p < 0.05) changes 
on the Early Social Communication Scales 
in the area of joint attention (p < 0.05), 
behavioral regulation (p < 0.01), social 
behavior (p < 0.05), and initiating behavior 
(p < 0.01).

Silva et al. (2009) completed a multi-
site, randomized control trial of massage, 
using a specific type of massage, Qigong 
Massage. They conducted a randomized 
controlled study of 46 children diagnosed 
with ASD and measured the effects of the 
treatment (Qigong massage) on adap-
tive behavior, sensory symptoms, diges-
tion and sleep (all evaluated by parent and 
teacher report). Teacher report (blinded) 
showed that treated children had sig-
nificant improvements in the language 
and social skills domains of the Vineland 
(p < 0.01) and reduction in autistic behav-
iors ( p < 0.03) compared to controls. 
Parent data confirmed the findings and 
showed stability of results at 10 months. 
This study is strong methodologically as 
subjects were randomly assigned, inter-
ventionists were trained, and data were 
collected pre-treatment, post-treatment, 
and at 5 months following intervention;  
it thus provides emerging evidence for  
the use of Qigong Massage on the stated 
outcomes.
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Edelson et al. (1999) reported a study 
of the effects of deep pressure on arousal 
and anxiety. The study used the Grandin 
hug machine (Grandin 1992), a device 
that allows for self-administration of lat-
eral body pressure. Twelve subjects (nine 
males and three females ranging from  
4 to 13 years of age) with a physician diag-
nosis of autism participated but there was 
no detail of the methods used for diagno-
sis. five subjects were in the experimental 
condition and subjects were matched on 
age and gender. Prior to administration of 
treatment, both groups showed statistically 
similar levels of arousal and anxiety. Out-
come measures were galvanic skin response 
(GSR) measured before and immediately 
after each session, the Conners’ parent rat-
ing scale (Goyette et al. 1978), and a side 
effects questionnaire to measure any side 
effects of the deep pressure. Data from 
the Conners’ scale was assessed using a  
2 × 3 (group × time) MANOVA (pre-, mid-, 
and post-session time points) and showed 
that the tension and anxiety decreased in 
the experimental group (p < 0.05 and p < 
0.10 respectively). Results of GSR are dif-
ficult to evaluate as they rely on demon-
strating that physiological and behavioral 
measures converged prior to treatment and 
remain highly correlated with each other 
throughout the study. further, in evaluat-
ing changes in GSR between the groups, 
there were non-significant differences 
but the authors did note that variability 
in GSR increased in the treatment group 
and decreased in the control group. They 
felt that this observation suggested that 
individuals within the treatment group 
responded differently to the intervention 
and thus, divided them into responders 
or non-responders based on their initial 
levels of anxiety or arousal. They found a 
marginally significant difference between 
those who benefited and those who did  
not – those who benefited were more 
likely to have higher GSR – but the sample  
sizes for this analysis are very small. They 

suggest that greater arousal may predict 
greater efficacy of deep pressure. This 
study is weak in that many of the study 
characteristics were not described (partici-
pant characteristics, inter-rater reliability) 
and random assignment was not detailed. 
The study did identify the independent 
and dependent variables, describe the com-
parison condition, and statistical tests, but 
findings were weak and liberties were taken 
in the interpretation of the findings.

Collectively, the studies using touch 
as the intervention show encouraging 
evidence in that improvements in target 
behaviors are noted. In general, the studies 
describe an intervention that can be rep-
licated, describe the subject characteristics 
in detail, and utilize accepted statistical 
procedures in the data analysis and inter-
pretation. Drawing strong conclusions 
from this data is limited, however, by the 
variability in intervention (touch pressure 
vs. massage) and the lack of an active con-
trol group or fidelity measure.

Interventions That Utilize 
Weighted Vests

Six studies, shown in Table 9.4, examined 
the effect of using weighted vests in chil-
dren with ASD on attention, self-stimu-
latory behaviors, or on-task behaviors. 
One confounding factor in interpretation 
of these studies is that the weighted vest, 
although it provides mainly propriocep-
tion (the weight of the vest requires that 
increased muscle activity be utilized and 
thus increases the proprioceptive signals 
from the muscles, joints and tendons) may 
also provide some amount of pressure 
touch (due to the vest being placed on 
the torso) and thus, it is difficult to deter-
mine the nature of the stimuli that is being 
studied.

fertel-Daly et al. (2001) examined the 
effects of weighted vests on five subjects 
with PDD (aged 2–4 years old) using an 
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A–B–A withdrawal single subject study. 
Observations of focused attention to task, 
number of distractions, and duration and 
type of self-stimulatory behaviors dur-
ing a 5-min fine motor activity were col-
lected and plotted for visual analysis. Data 
for the intervention began in the third 
week of the study. The intervention con-
sisted of wearing the weighted vest (four 
quarter-pound weights) three times per 
week for 2 weeks. Vests were worn for 2 h 
as soon as the child arrived at school and 
data were collected after 1.5 h of wearing 
the vest. Intervention was discontinued in 
the fifth week of the study and data were 
collected for two additional weeks. Results 
compared mean duration of focused atten-
tion, number of distractions, and duration 
of self-stimulatory behavior during each 
phase of the study. The authors concluded 
through visual analysis that all subjects’ 
data “supports the clinical observation that 
a weighted vest had a positive effect on at 
least two measures of attention for all five 
participants” (fertel-Daly et al. 2001, page 
638). An additional finding was that the 
increase in focused attention that occurred 
during the intervention was not sustained 
when the vest was removed and four partici-
pants had an abrupt drop in the duration of 
focused attention to task. The article con-
cluded that a weighted vest “appeared to 
be beneficial... for five children with PDD 
who had difficulty attending to tasks and 
who exhibited self-stimulatory behaviors.”

Kane et al. (2004–05) conducted a single 
subject study with an A–B–C (no vest, vest 
with no weight, weighted vest) counterbal-
anced design with three subjects with 
autism and one participant with PDD using 
a vest specifically made for the study that 
was 5% of the child’s weight. The findings 
indicated no significant improvements in 
attention or decreases in stereotypic behav-
iors with the use of a weighted vest and the 
authors conclude that their study does not 
support the use of a weighted vest to 
decrease stereotypic behaviors or improve 

attention. The study design was single  
subject and thus the generality of these 
findings is limited. In addition, the study is 
flawed in that inter-observer agreement 
was not assessed. It is difficult to assess if 
findings are specifically related to the 
weight of the vest or to other qualities of 
the study (the vest was noted to be distract-
ing to some subjects, activities provided to 
evaluate attention were not counterbal-
anced), nonetheless, this study is method-
ologically strong in its adherence and use 
of the single subject A–B–C design.

Reichow et al. (in press) completed a 
study of three subjects (aged 2–6 years), 
with an educational or medical diagnosis 
of autism or developmental delay, to deter-
mine if wearing a weighted vest increased 
engagement during a table-top activity. 
The vest was 5% of the child’s weight. 
This study was methodologically strong 
in that it utilized an alternating treatments 
design with three conditions (vest with 
weight, vest with no weight, and no vest), 
controlled for the vest-with-no-weight 
condition to ensure that there were no 
visually perceived differences between this 
and the weighted-vest conditions and thus 
the observers were blind to the study con-
dition, and the conditions were randomly 
assigned based on a 5-day schedule (for 
example, one child might have 2 days with 
no vest, then 2 days with a vest and 1 day 
without the vest whereas another subject 
might have a different schedule). Video-
tape recordings of behavior during table-
top activities were utilized and raters coded 
for engagement, non-engagement, stereo-
typic behaviors, and problem behaviors. 
Each behavior was defined. Interobserver 
agreement was excellent (0.93–0.96). find-
ings are reported by subject. for one sub-
ject there was an increase in problematic 
behaviors when wearing the vest and a 
decrease in stereotypic behaviors. There 
were no differences for the other two 
subjects in any of the observed behaviors 
among the three conditions. findings do 
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not provide any evidence of positive gain 
from the vest and suggested the possibil-
ity of negative outcomes (i.e., decreased 
engagement). This study provides emerg-
ing evidence that weighted vests are not 
effective for improving engagement dur-
ing table-top activities. The quality of the 
study is high given the attention to meth-
odological issues stated above, however, the 
ability to generalize is limited by the SSED 
methodology and would be strengthened 
by including a greater number of sessions. 
The observers were graduate students and 
it is not clear if they were blind to the opin-
ions of the other members of the research 
team. The social validity of the study is 
high in that it is an area of high interest for 
teacher, clinicians, and families.

Cox et al. (2009) examined the effects 
of a weighted vest, a vest with no weights 
and no vest on in-seat behavior during a 
group activity on three elementary-age 
students with autism, intellectual disabili-
ties, and sensory processing difficulties. 
This study was methodologically strong as 
it used an alternating treatments design to 
compare the effects of the three conditions 
– the three conditions are randomly and 
rapidly alternated and counterbalanced  
across participants to control for sequence 
effects – and then utilized a generalization 
condition to determine if effects would 
generalize to a different group activity. In-
seat behavior was defined and evaluated by 
viewing videotapes of observed behaviors 
in 10-s intervals. Interobserver agreement 
on occurrence (94.7% average agreement) 
and nonoccurrence ratings of behaviors 
(88.2% average agreement) was good. 
The percentage of intervals for appropri-
ate in-seat behavior was visually displayed 
for baseline and each condition and the 
percentage overlap between conditions 
was calculated by counting the number of 
data points in the second condition that 
fall within the range of the first condition 
and then multiplying by 100. High per-
centages of overlap were found and, thus, 

the authors concluded that the weighted 
vest did not have an effect on appropriate  
in-seat behavior for the participants. A sec-
ond experiment was conducted to evaluate 
whether a behaviorally based intervention 
(noncontingent reinforcement, where sub-
jects were given the choice of two highly 
preferred objects that they were allowed 
to access during the group activity) had 
an effect on in-seat behavior. findings  
indicated that this strategy did improve  
in-seat behavior in the subjects. The 
authors concluded that, for these partici-
pants, the behavioral intervention had a 
stronger effect on in-seat behavior than 
the sensory intervention even though par-
ticipants were identified as having sensory 
processing abnormalities.

This study is limited by the use of single 
subject methodology and thus the findings 
cannot be generalized. Another limitation 
is that the subjects were diagnosed with 
autism using different assessments and at 
different institutions. In addition, in-seat 
behavior was scored based on the subjects 
remaining in their seat for a full 10 s, which 
may limit the ability to detect changes that 
occur in smaller time increments. finally, 
the study suggests that they were evalu-
ating the effects of “sensory integration” 
whereas they are studying the effects of 
one sensory modality; they suggest that the 
study evaluates “deep pressure” on in-seat 
behavior, although it is difficult to deter-
mine if deep pressure (from the tightness 
of the vest) was provided at all or if the 
major sensory system stimulated was pro-
prioception (as is generally the case with a 
weighted vest). This is important because 
it points to confusion about the use of 
sensory integration as opposed to sensory-
based (single sensory system) strategies 
and the need to tailor treatment strategies 
to the individual needs of the child. for 
example, based on the information pro-
vided, it is impossible to evaluate whether 
the choice of the weighted vest was made 
based on the subjects scoring deficient in 
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proprioceptive processing or some other 
criteria. Of note, only one subject scored 
in the “definite difference” range on tac-
tile sensitivity and there is no information 
about proprioceptive processing. This 
issue speaks to the importance of individu-
ally tailoring sensory-based interventions 
to the child’s specific needs rather than uti-
lizing a strategy for all subjects universally. 
further, this issue speaks to the impor-
tance of a comprehensive assessment of 
the child’s ability to process and integrate 
sensory information that includes not only 
a measure of sensory modulation (as in the 
Short Sensory Profile) but a more com-
prehensive assessment of processing and 
integration of sensation and its effects on 
praxis and behavior.

Of the remaining two reports on 
weighted vests used with an ASD popula-
tion, one article was a review of existing 
studies (Stephenson and Carter 2009) and 
another was a survey of therapists (mem-
bers of the School-Based Special Interest 
Section or the Sensory Integration Special 
Interest Section of the American Occu-
pational Therapy Association, AOTA) 
to determine their protocols and clinical 
reasoning for using weighted vests (Olson 
and Moulton 2004). These two reviews are 
shown in Table 9.4 but not elaborated on 
here.

Overall, the use of weighted vests to 
improve attention and self-stimulating 
behaviors is difficult to evaluate as few 
studies were found for children with ASD 
and they were conducted using SSED.

Auditory Interventions
four studies, shown in Table 9.5, report 
on auditory interventions with children 
with ASD. Conclusions from this group of 
studies are difficult because they utilize dif-
ferent types of auditory intervention with 
varying levels of rigor, however, there is a 
trend that auditory interventions do not 

demonstrate any notable improvements 
in behaviors over either no treatment or a 
control condition of auditory input.

Mudford et al. (2000) reported a cross-
over experimental design study of 16 
children with autism using an auditory 
integration training developed by Berard 
(1993). The intervention program involved 
playing modified music through head-
phones for 30-min sessions twice a day 
for 10 days whereas the control condition 
played music in the room but not through 
the training device or headphones. The 
study is promising in that participants were 
adequately described (ages 5.7–13.9 years 
with an average age of 9.42); the diag-
nosis of autism was confirmed based on 
the International Classification of Diseases 
and Related Health Problems, 10th edition 
(ICD-10; World Health Organization 
1992) and DSM-IV (APA 1994) classifica-
tions; and measures of cognitive abilities 
and adaptive behavior were used. Depen-
dent variables were the Aberrant Behavior 
Checklist (Aman et al. 1996) and direct 
observational recordings of behavior for 
an average of 3.82 h across the 14 months 
of the study. They reported seven statisti-
cally significant effects from 32 dependent 
variables, but none of the effects favored 
the auditory intervention. for example, 
they found that parent-rated behaviors on 
the Aberrant behavior checklist decreased 
more following the control condition com-
pared to the auditory training intervention 
(Wilcoxon z = 1.91, p = 0.06, two-tailed) 
and that ear occlusion increased after the 
auditory intervention (p = 0.03). Overall 
IQ scores on the Leiter did not increase 
significantly (decreased from 68 to 66) and 
Vineland Adaptive Behavior Composite 
scores decreased but not significantly. The 
authors concluded that the control condi-
tion was more beneficial than the auditory 
integration training.

Corbett et al. (2008) reported a study 
designed to test the effects of the Tomatis 
Method on language skills. Eleven subjects 
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with autism (based on DSM-IV criteria 
(APA 1994)), which was corroborated by 
the Autism Diagnostic Observation Sched-
ule (ADOS; Lord et al. 2002) and clinical 
judgment. Subjects were aged 3.5–7.2 years; 
nine subjects were male and two were 
female. Outcomes were measured using 
the ADOS, the Stanford-Binet intelligence 
scale (Thorndike et al. 1986), the Peabody 
Picture Vocabulary Test (PPVT; Dunn and 
Dunn 1997), and the expressive one-word 
picture vocabulary test (Brownell 2000). 
They use a randomized, double-blind, pla-
cebo-controlled crossover design. Tomatis 
training was administered by trained assis-
tants and researchers and parents were blind 
to condition. In keeping with the Tomatis 
Method, the combination of filtered music 
listened to through an “electronic ear” head-
phones and auditory feedback should result 
in enhanced auditory perception. However, 
no significant difference was found between 
treatment and control groups on the PPVT 
or the Expressive one-word picture vocabu-
lary test and, thus, the authors concluded 
that their results do not provide evidence 
for the treatment.

Bettison (1996) reported a study of the 
long-term effects of auditory training on 80 
children (66 males and 14 female), aged 
3.9–17.1 years. All children had a primary 
diagnosis of autism, significant autism 
symptoms, or Asperger syndrome from an 
independent agency (no further informa-
tion on autism diagnosis was provided). 
There were no differences between the 
groups on age, sex, or educational program 
attended. Auditory training followed the 
Berard (1993) method, which involved lis-
tening to filtered music on 16 CDs (up to 14 
frequencies). The control group received 
structured listening to unmodified music 
under the same conditions as the treatment 
group (two half-hour sessions at least 4 h 
apart each day for 10 consecutive days). 
Measures included the Autism Behavior 
Checklist (ABC) (Krug et al. 1993), the 
Developmental behavior checklist (DBC), 

parent and teacher (Brereton et al. 2002), 
subtests from the PPVT (Dunn and Dunn 
1981), and the Leiter international perfor-
mance scale (Roid and Miller 1997). Sen-
sory behaviors were assessed using the 
sensory problems checklist and the sound 
sensitivity questionnaire (SSQ; Rimland 
and Edelson 1994). Scores on each child’s 
audiogram were also assessed pre- and post-
intervention. Inter-rater reliability was 
established for each measure and ranged 
from 0.90 to 0.99. T-tests to compare pre- 
and post-test scores were conducted at 1, 3, 
6, and 12 months after intervention. Over-
all, there were marked improvements in the 
behavioral measures for both groups at 1 
month, but there was a general lack of sta-
tistically significant differences between the 
groups. The authors suggested that the lack 
of difference between the groups suggests 
that, “some aspect of both conditions was 
operating to cause these changes” (Bettison 
1996, p. 370). Of interest, the IQ scores as 
measured by the Leiter improved in both 
groups, however, the magnitude of improve-
ment was greater for the intervention group. 
The authors felt that this may suggest an 
intervention effect on IQ score although 
they also noted that practice obtained dur-
ing intervention cannot be ruled out as a 
factor influencing this finding. for example, 
for the ABC, statistically significant 
improvements were found at 1 month and 
these were maintained through 6 months 
but reverted to levels at 1 month when 
tested at 12 months. The main finding from 
this study is that both the auditory training 
and the structured listening may lead to 
reductions in auditory sensitivities but that 
further research is needed to confirm this 
finding. This study is strong in that it con-
tains several primary quality indicators: par-
ticipant characteristics are described, 
independent variable, intervention and 
comparison condition, and dependent vari-
able are described, and the link between 
research question and data analysis is clear. 
The use of statistical tests is appropriate and 
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several secondary quality indicators are 
present including random assignment and 
inter-rater agreement. The social validity is 
high in that the research addresses a ques-
tion that is of high interest in the field.

Other Sensory Techniques
In this section, we consider three stud-
ies that each examined one specific other 
intervention (the Wilbarger Protocol, 
therapy balls, and sensory diet). They are 
summarized in Table 9.6.

Kimball et al. (2007) conducted a study 
to evaluate the Wilbarger protocol, which 
provides “very deep pressure input to the 
skin with a specially manufactured non-
scratching brush followed by compres-
sion of the major joints” (Wilbarger and 
Wilbarger 2001, p. 406). They evaluated 
changes in salivary cortisol after 4 weeks 
of treatment. The protocol is designed to 
be administered every 1.5–2 h but it was 
administered only once per week in the 
morning so as to keep with the routine of 
the subjects. The study used a single sub-
ject A–B design with a convenience sample 
of four boys (aged 3–5 years) showing signs 
of sensory defensiveness as indicated by 
their primary occupational therapist. Sen-
sory defensiveness was confirmed using the 
short sensory profile but no cut-off scores 
were mentioned. They also administered 
the Conners’ Rating Scale (Conners 1997) 
to examine correlates of behavioral issues 
pre- and post-intervention. Although all 
children’s salivary cortisol levels moved in 
the direction expected after application of 
the Wilbarger-based protocol, no statisti-
cal significance is reported. This study is 
very weak in that it lacked adequate sub-
ject descriptions, failed to report statistical 
significance, the protocol was not carried 
out in the way intended, the link between 
research question and data analysis was not 
clear and there was no mention of inter-
rater agreement. The social validity is high 

in that the research addresses a question 
that is of high interest in the field.

Schilling and Schwartz (2004) conducted 
a study to evaluate the use of therapy balls 
used as a seating alternative for young chil-
dren with ASD on engagement and in-seat 
behavior. four male subjects (aged from 
3 years 11 months to 4 years 2 months) 
participated in a withdrawal SSED. Each 
subject had a physician diagnosis of ASD 
but no further detail about the diagnostic 
criteria was mentioned. Each participant’s 
characteristics were described in detail and 
participants were selected for the study 
based on teacher reports of difficulty with 
engagement and in-seat behavior and the 
intervention was individualized based on 
each participant’s situation (e.g., participant 
1 received intervention during art activities 
in his extended day program and, since the 
length of time for each art activity varied, 
the data collection varied from 5 to 10 min). 
Data on dependent variables (sitting and 
engagement) were collected via real time 
sampling and interobserver agreement 
ranged from 82% to 100%. Intervention 
(use of therapy ball for classroom sitting 
during an individually chosen activity) was 
implemented for a minimum of 2 weeks. 
Three of the four participants showed 
immediate and substantial improvements 
for in-seat behavior with the implementa-
tion of therapy balls. These three individu-
als also showed a marked return to baseline 
levels upon withdrawal. This study is strong 
in that primary quality indicators such as 
independent variable, dependent variable, 
description of participants, and adherence 
to study design are evident as is the link 
between research question and data analy-
sis. Social validity is directly addressed in 
the design of the study and data on social 
validity is collected via staff questionnaire.

Ingersoll et al. (2003) studied the effects 
of sensory feedback on immediate object 
imitation for children with ASD. Sensory 
feedback was achieved through the use of 
toys with flashing lights and sound. The 



268 R.C. SCHAAf

t
A

bl
e
 9

.6
 

St
ud

ie
s o

f o
th

er
 se

ns
or

y 
te

ch
ni

qu
es

T
ec

hn
iq

ue
St

ud
y

P
ar

ti
ci

pa
nt

s
O

ut
co

m
e

E
vi

de
nc

e-
ba

se
d 

ra
ti

ng
Q

ua
lit

y 
in

di
ca

to
rs

 p
re

se
nt

W
ilb

ar
ge

r 
pr

ot
oc

ol
K

im
ba

ll 
et

 a
l. 

20
07

N
 =

 4
 b

oy
s 

(r
ec

ei
vi

ng
 s

er
vi

ce
s 

at
 th

e 
C

om
m

un
ity

 O
cc

up
at

io
na

l T
he

ra
py

 
C

lin
ic

, u
ni

ve
rs

ity
 o

f N
ew

 E
ng

la
nd

)
ag

ed
 3

–5
 y

ea
rs

, t
w

o 
w

ith
 P

D
D

 o
r 

au
tis

m
; a

ll 
sh

ow
ed

 s
ig

ns
 o

f s
en

so
ry

 
de

fe
ns

iv
en

es
s,

 a
cc

or
di

ng
 to

 th
ei

r 
pr

im
ar

y 
oc

cu
pa

tio
na

l t
he

ra
pi

st

A
lth

ou
gh

 a
ll 

ch
ild

re
n’

s 
sa

liv
ar

y 
 

co
rt

is
ol

 le
ve

ls
 m

ov
ed

 in
 th

e 
 

di
re

ct
io

n 
ex

pe
ct

ed
 a

ft
er

  
ap

pl
ic

at
io

n 
of

 th
e 

 
W

ilb
ar

ge
r-

ba
se

d 
pr

ot
oc

ol
,  

th
er

e 
is

 n
o 

st
at

is
tic

al
  

si
gn

ifi
ca

nc
e 

re
po

rt
ed

.

W
ea

k
Pr

im
ar

y:
 d

ep
en

de
nt

 v
ar

ia
bl

e
Se

co
nd

ar
y:

 s
oc

ia
l v

al
id

ity

T
he

ra
py

 
ba

lls
Sc

hi
lli

ng
 a

nd
 

Sc
hw

ar
tz

  
20

04

N
 =

 4
 m

al
e 

ch
ild

re
n

ag
ed

 3
;1

1–
4;

2,
 w

ith
 a

 p
hy

si
ci

an
 

di
ag

no
si

s 
of

 A
SD

 a
nd

 r
ep

or
te

d 
by

 
te

ac
he

rs
 a

s 
ha

vi
ng

 tr
ou

bl
e 

w
ith

  
in

-s
ea

t b
eh

av
io

r 
an

d 
di

ff
ic

ul
ty

  
w

ith
 ta

sk
 e

ng
ag

em
en

t.

T
hr

ee
 o

f t
he

 p
ar

tic
ip

an
ts

 s
ho

w
ed

 
im

m
ed

ia
te

 a
nd

 s
ub

st
an

tia
l i

m
pr

ov
e-

m
en

ts
 in

 in
-s

ea
t b

eh
av

io
r 

w
ith

 th
e 

im
pl

em
en

ta
tio

n 
of

 th
er

ap
y 

ba
lls

. 
T

he
se

 in
di

vi
du

al
s 

al
so

 s
ho

w
ed

 a
 

m
ar

ke
d 

re
tu

rn
 to

 b
as

el
in

e 
le

ve
ls

 u
po

n 
w

ith
dr

aw
al

.

St
ro

ng
Pr

im
ar

y:
 p

ar
tic

ip
an

t c
ha

r-
ac

te
ri

st
ic

s,
 in

de
pe

nd
en

t 
va

ri
ab

le
, d

ep
en

de
nt

 v
ar

i-
ab

le
, l

in
k 

be
tw

ee
n 

re
se

ar
ch

 
qu

es
tio

n 
an

d 
da

ta
 a

na
ly

si
s

Se
co

nd
ar

y:
 in

te
r-

ob
se

rv
er

 
ag

re
em

en
t, 

so
ci

al
 v

al
id

ity
Se

ns
or

y 
fe

ed
ba

ck
In

ge
rs

ol
l e

t a
l. 

20
03

N
 =

 1
5 

ch
ild

re
n 

(n
in

e 
bo

ys
, s

ix
 g

ir
ls

) 
w

ith
 a

ut
is

m
 a

nd
 1

4 
ch

ild
re

n 
(f

iv
e 

bo
ys

, n
in

e 
gi

rl
s)

de
ve

lo
pi

ng
 ty

pi
ca

lly
ag

es
 r

an
ge

d 
fr

om
 2

3 
to

 5
3 

m
on

th
s

A
lth

ou
gh

 o
ve

ra
ll 

im
ita

tio
n 

pe
rf

or
-

m
an

ce
 d

id
 n

ot
 d

iff
er

 s
ig

ni
fic

an
tly

 
be

tw
ee

n 
th

e 
tw

o 
gr

ou
ps

, t
he

 im
ita

tio
n 

pe
rf

or
m

an
ce

 o
f t

he
 p

ar
tic

ip
an

ts
 w

ith
 

au
tis

m
 w

as
 s

ig
ni

fic
an

tly
 h

ig
he

r 
w

ith
 

se
ns

or
y 

to
ys

 th
an

 w
ith

 n
o 

se
ns

or
y 

to
ys

.

W
ea

k
Pr

im
ar

y:
 p

ar
tic

ip
an

t  
ch

ar
ac

te
ri

st
ic

s,
 in

de
pe

nd
en

t 
va

ri
ab

le
, d

ep
en

de
nt

 v
ar

ia
bl

e
Se

co
nd

ar
y:

 s
oc

ia
l v

al
id

ity

B
ot

h 
gr

ou
ps

 p
la

ye
d 

si
gn

ifi
ca

nt
ly

 m
or

e 
w

ith
 th

e 
se

ns
or

y 
to

ys
 d

ur
in

g 
fr

ee
 p

la
y,

 
su

gg
es

tin
g 

th
at

 s
en

so
ry

 to
ys

 w
er

e 
m

or
e 

re
in

fo
rc

in
g 

fo
r 

bo
th

 g
ro

up
s.

It
 is

 a
rg

ue
d 

th
at

 c
hi

ld
re

n 
w

ith
 a

ut
is

m
 

m
ay

 b
e 

le
ss

 m
ot

iv
at

ed
 to

 im
ita

te
 b

y 
so

ci
al

 in
te

ra
ct

io
n 

bu
t m

ay
 b

e 
m

ot
i-

va
te

d 
to

 im
ita

te
 to

 r
ec

ei
ve

 a
 n

on
so

ci
al

 
re

w
ar

d 
(s

en
so

ry
 fe

ed
ba

ck
).



269ChAPTEr 9 INTERVENTIONS THAT ADDRESS SENSORY DYSfuNCTION

subjects were 15 children (nine boys and six 
girls) with ASD and 14 typically developing 
children (five boys and nine girls). Subjects 
with ASD were previously diagnosed and 
confirmed by the study author. Participants 
ranged in age from 23 to 53 months and there 
were no differences between the groups on 
mental age. The experiment compared imi-
tation using toys that had sensory feedback 
versus the same toy with no sensory feedback 
using the motor imitation scale (Stone et al. 
1997). Analysis used mixed-model repeated 
measures ANOVA and although overall 
imitation performance did not differ signifi-
cantly between the two groups, the imitation 
performance of the participants with autism 
was significantly higher with sensory toys 
than with non-sensory toys (p < 0.02). The 
imitation performance of typically devel-
oping participants did not differ between 
the two sets of toys and both groups played 
significantly more with the sensory toys 
during free play, indicating that the sen-
sory toys were more reinforcing for both 
groups. Additional results demonstrated 
that typical children used significantly more 
social behaviors during imitation than chil-
dren with autism, but they did not differ in 
object-oriented behaviors, replicating previ-
ous findings. It is argued that children with 
autism may be less motivated to imitate by 
social interaction, but may be motivated to 
imitate to receive a nonsocial reward (sen-
sory feedback). Although inter-rater reli-
ability was calculated (it ranged from 0.71 to 
0.95) and the experimental conditions were 
clearly described, the diagnosis of autism 
was not confirmed, and the study did not 
report on a number of other primary and 
secondary quality indicators.

conclusion

Overall, the data supporting the sen-
sory-integrative approach is promising, 
whereas the data related to isolated sensory  

strategies is problematic. Several factors 
have limited the conduct of rigorously 
controlled studies of the sensory integra-
tion approach, including lack of a specific 
intervention protocol, the absence of a 
fidelity measure, and the paucity of mean-
ingful outcome measures that are in keep-
ing with the theoretical principles of the 
intervention and that describe changes 
at the levels of activity and participation 
as recommended by the World Health 
Organization (2001). These issues were 
discussed in the introductory section of 
this chapter, as were the efforts that are 
underway to fill these voids and lay the 
foundation for rigorous controlled studies. 
However, from the findings of the major-
ity of studies that investigated the sensory-
integrative approach, it is felt that there is 
emerging evidence to support the use of 
the sensory-integrative approach for indi-
viduals with ASD, in particular to impact 
sensory and motor outcomes and individ-
ual client-centered goals.

Overall, the studies of other sensory 
techniques, with the exception of Qigong 
Massage, do not establish the techniques 
as evidence-based and they should be 
regarded as still in the experimental 
stages. The strongest support comes 
from the group of studies using touch-
based intervention; however, given that 
each study used different interventions, 
it is not possible to draw strong conclu-
sions. Thus, touch-based interventions 
should also be used cautiously. In gen-
eral, interventions that use isolated sen-
sory techniques should be recommended 
cautiously and, when used, systematic 
data should be collected and analyzed 
frequently to assess utility. Given that 
many children with ASD are receiving 
treatment for their SD to help deal with 
behavioral issues and sensory sensitivi-
ties and parents and funding agencies are 
spending a great deal of money and time 
on these, the need for solid research has 
reached a critical level.
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Dietary, Complementary and 
Alternative Therapies

AbbreviAtions

ADHD  Attention deficit hyperactivity 
disorder

ASDs Autism spectrum disorders
CAM  Complementary and alterna-

tive medical treatments
CGI Clinical global improvement
DAN Defeat Autism Now
GFCF Gluten-free casein-free
HBOT Hyperbaric oxygen therapy
NCCAM  National Center for Comple-

mentary and Alternative 
Medicine

NIH National Institutes of Health
RCT Randomized control trial

introduction

Few treatments for autism generate as much 
controversy and consternation among 
families and caregivers than the group of 
treatments considered as complementary 

and alternative medical (CAM) treatments. 
Evidence-based practice should guide all 
treatments used for symptoms of autism, 
including behavioral, educational, medical 
biologic or complementary therapies. All 
interventions should be held to the same 
standards of evidence. This chapter dis-
cusses commonly used CAM therapies, 
reports the prevalence for use in children, 
reviews the factors promoting its use, and 
discusses the evidence-based evaluation of 
efficacy of treatments.

In an effort to advance the scientific 
rigor of the study of complementary and 
alternative medical practices, the National 
Center for Complementary and Alterna-
tive Medicine (NCCAM) of the National 
Institutes of Health (NIH) was established 
in 1998. Their mission is to “explore prac-
tices in the context of rigorous science, 
train CAM researchers, and disseminate 
authoritative information to public and 
professionals” (http://nccam.nih.gov). 
NCCAM defines complementary medicine 
as “practices that are outside traditional 
western medical practice that are used with 
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conventional medicine” and alternative 
medicine as “practices used in place of 
conventional medicine.” CAM therapies 
fall into five categories: alternative medi-
cal systems, biologically based practices, 
energy medicine, manipulative and body-
based practices, and mind–body medicine. 
As interest in the use of CAM therapies has 
increased, the scientific evaluations in the 
literature have also increased.

epidemiology of cAm

It is difficult to determine the true preva-
lence of CAM use in the general population. 
Survey studies suffer from a lack of uniform 
definitions of CAM, differing types of treat-
ments included in the categories of CAM, 
and differences in the populations under 
study (e.g., the general population or chil-
dren with special health care needs) (Ernst 
1999). Population-based estimates of the 
use of CAM among adults vary from 1.8% 
(Davis and Darden 2003) to 62% (Barnes 
et al. 2004). When prayer used specifically 
for health reasons is excluded, the rate of 
CAM usage dropped to 36% (Barnes et al. 
2004), with biologically based therapies the 
most commonly reported. A recent online, 
self-administered survey of adolescents 
revealed lifetime rates of CAM use of 79% 
and current use of 48.5% (Wilson et al. 
2006). Population-based data for the preva-
lence of use of CAM in younger children is 
not available. Surveys of pediatric-clinic-
based populations report rates in 1994 of 
11% (Spigelblatt et al. 1994) increasing to 
41–51% in 2001 (Cincotta et al. 2006) and 
58% in 2006 (Zuzak et al. 2008) Children 
with chronic illnesses report high rates in 
disorders such as cancer (20–90%) (Kelly 
2007), juvenile rheumatoid arthritis  
(70–92%) (Rouster-Stevens et al. 2008) and 
diabetes mellitus (18%) (Dannemann et al. 
2008) Children with developmental disabil-
ities have among the highest reported rates 

for use of CAM. Disorder-specific rates 
reported include: ADHD (12–64%) (Weber 
and Newmark 2007), cerebral palsy (56%) 
(Liptak 2005), Down syndrome (87%) (Roi-
zen 2005), and ASD (30–90%) (Hanson 
et al. 2007; Weber and Newmark 2007; 
Wong and Smith 2006).

decision to use cAm for 
symptoms of Asd

Many families choose to use CAM therapies 
for their children with ASD based on their 
perception of its safety, the belief that there 
are fewer side effects and the feeling that it 
is “natural” (Hanson et al. 2007; Rhee et al. 
2004). Some families reported that they 
elected for CAM interventions because of a 
desire for more control over treatment selec-
tion, based on information obtained on the 
internet or from friends or families of other 
children with ASD, or the promise of a cure 
(Cincotta et al. 2006). Other motivating fac-
tors for the choice of CAM therapies may 
be the promise of treatment of significant 
comorbid symptoms, such as gastrointesti-
nal difficulties, that are not acknowledged 
by their primary health care provider (Levy 
and Hyman 2005). Predictive factors for the 
use of CAM include use of CAM by a par-
ent (often the mother), higher educational 
levels of the parents (Barnes et al. 2004), 
and greater severity of diagnosis reported 
by parents (Hanson et al. 2007).

evAluAtion of cAm 
therApies

The principles used for review of the evi-
dence supporting other interventions for 
ASD can, and should, be applied to CAM 
therapies. While the hierarchy of evidence 
used for assessment of interventions for ASD 
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has been examined in Chaps. 1–3, there 
are particular caveats that are unique to the 
evaluation of CAM therapies. Many practi-
tioners who support CAM therapies come 
from outside traditional medical and scien-
tific backgrounds and believe that scientific 
methodology used to assess other types of 
interventions cannot be used for CAM ther-
apy because of the number of modifying vari-
ables and the complex interactions between 
components of therapy (Patel and Curtis 
2007). Some proponents of CAM therapies 
argue that the randomized control trial is less 
appropriate than a randomized comparison 
trial, quasi-experimental designs, or non-
experimental designs to assess and evaluate 
therapeutic practices (Hyland 2003). Spe-
cial considerations in reviewing the evidence 
regarding CAM therapies include:

Characterization of the  
population Under Study

As age, phenotypic variation within ASD, 
and other medical comorbidities may affect 
response to therapy, it is important that 
consistent diagnosis and careful descrip-
tion of the recruited population are used to 
define the population studied. This may 
not be the case in reports of community 
ascertained populations or studies led by 
researchers with limited clinical science 
expertise in ASD diagnosis (Gupta et al. 
1996; Sandler et al. 2000).

Standard Dosage
Biologic treatments including vitamins and 
herbs are not regulated for quality as medi-
cations are. Unless concentration of active 
substance, bioavailability, and activity is 
measured, it is not known if the interven-
tion is providing consistent dosing. 
Unknown dosing makes interpretation of 
studies of supplements obtained commer-
cially difficult to interpret (Adams and 
Holloway 2004). Similarly, when therapies 

are based on an interaction with a therapist, 
manualization is important to understand 
the components of that intervention and 
allow for replication. Most studies of CAM 
interventions have not addressed this aspect 
of design, as in the example of Qigong 
massage therapy (Silva and Cignolini 
2005).

hierarchy of Study Design
While conventional pharmacologic inter-
ventions hold the randomized controlled 
trial (RCT) as the most rigorous test of a 
therapy, CAM practices are often prescribed 
in an interdependent fashion making it dif-
ficult to tease out the effect of a component 
therapy. Careful and stepwise assessment of 
each therapy and the interaction between 
them would both be costly and extend the 
time for well-designed studies to be com-
pleted. An example of this barrier to appro-
priate use of conventional study design is 
the DAN! Protocol (http://www.defeatau-
tismnow.com).

placebo Control
Sandler and Bodfish (2000) discussed 
the importance of placebo in the assess-
ment of CAM therapies. The relationship 
with the provider, the time that families 
spend with their children in implement-
ing CAM and the effects of other con-
comitant therapies make it even more 
important for placebo control conditions 
to be used in studies of CAM therapies. 
A single blind trial, such as that conducted 
by Knivsberg et al. (2002), is difficult to 
interpret because the family and school staff 
knew which participants were randomized to 
dietary treatments. Placebo conditions have 
been effectively used to study CAM thera-
pies as diverse as hyperbaric oxygen therapy 
(Granpeesheh et al. 2009; Rossignol, Ros-
signol et al. 2009) and auditory integration 
training (Sinha et al. 2004,2006).

http://www.defeatautismnow.com
http://www.defeatautismnow.com
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Use of Valid Outcome Measures
Investigators trained in other areas of sci-
ence who enter clinical autism research may 
compromise the potential importance of 
their observations by use of inappropriate or 
nonstandard outcome measures. The chil-
dren treated with B12 injections by James 
et al. (2004) in a metabolic evaluation of 
methylation demonstrated altered biochem-
ical parameters which might be indicative of 
differences in metabolic pathways in at least 
a subgroup of children with ASD. How-
ever, absence of standard and valid outcome 
measures preclude their data from serving 
as support for this therapy clinically. Many 
CAM practitioners maintain that appro-
priate outcome measures that assess more 
holistic parameters of response to therapy 
are not yet available (verhoef et al. 2006).

Appropriate Statistical Analysis
As discussed in prior chapters, confounding 
interventions, phenotypic variation, and the 
use of appropriate statistical analyses and 
sample size need to be considered in review-
ing reports of interventions for ASD. This 
is especially true in examining the literature 
related to CAM therapies. For example, an 
inadequate sample size impacts the support 
that Amminger et al. (2007) can provide for 
treatment with omega-3 fatty acids. Ros-
signol, Rossignol et al. (2009) reported sta-
tistical improvement in behaviors in children 
with ASD treated with hyperbaric oxygen 
therapy based on improvement in clini-
cian ratings of clinical global improvement 
(CGI) compared to controls. However more 
conservative statistical interpretation might 
be argued given the multiple comparisons, 
effect perceived by the parents during the 
placebo condition, and the absence of sta-
tistical difference in other measures such as 
the Aberrant Behavioral Checklist and the 
Autism Treatment Evaluation Checklist 
(ATEC) between groups. The ATEC is as 
yet not validated but it is used primarily in 

studies examining CAM for autism to assess 
change with treatment (Autism Research 
2005). The importance of appropriate sta-
tistical methodology and relating statisti-
cal change to clinical effect in clinical trials 
needs to be emphasized for both CAM and 
traditional interventions (Kazdin 2004). 
It is difficult to disprove the null hypoth-
esis, that there is no difference between 
the outcome of two treatments or condi-
tions. Given the influence of study design 
issues (e.g., sample size, representativeness 
of the larger population, use of appropriate  
statistical measures or comparisons, and 
others), it is much harder to prove some-
thing will not happen than to demonstrate 
it has happened in a few instances.

Challenges to  
recruitment for Studies 

evaluating CAM Therapies
There are unique challenges to the evi-
dence-based evaluation of CAM therapies. 
While recruiting study participants is chal-
lenging for all clinical trials, there may be 
additional hesitancy on the part of families 
suspicious of conventional medicine. Advo-
cates of CAM are increasingly promoting 
evidence-based examination of interven-
tions (Kemper et al. 2008; Rossignol, Ros-
signol et al. 2009) but individual CAM 
practitioners may discourage their clients 
from participating in trials that they may 
perceive as attempting to prove the null 
hypothesis. Families who are considering 
CAM therapies have often read positive 
anecdotal reports in the media and may 
be unwilling to consider a trial where their 
child might get a placebo or delayed access 
to a “cure.” Studies that examine how fam-
ilies use evidence, personal interactions, 
and media to decide on therapeutic choices 
will be important both in recruitment for 
future clinical trials and in knowing how 
to effectively disseminate scientific infor-
mation that may impact family choices 
related to therapies. As with other areas of 
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 intervention, the  literature contains studies 
and reports regarding CAM interventions 
of varying quality.

evidence for common cAm 
treAtments

For the purposes of this review, we discuss 
CAM therapies from the five categori-
cal areas of NCCAM convention. We do 
not discuss alternative medical systems, 
which include Ayurveda (traditional Indian 
medicine), traditional Chinese medicine, 
homeopathic treatment and naturopathy. 
The rationales for these systems of belief 
are different from those used to support 
conventional medical practice. There is 
little data in the peer-reviewed, scientific 
literature to allow for comment on the 
validity of these systems or their role in 
the care of people with autism. This review 
does not include every CAM therapy used 
for symptoms of ASD but selects CAM 
therapies from each of the NCCAM cat-
egories for representative discussion.

Biologically Based Therapies
The most frequently reported CAM thera-
pies for people with ASD are biologically 
based (vitamin supplementation and diet) 
and nonstandard use of medical therapies 
(Brown and Patel 2005). Prescription med-
ications which have been the subject of off-
label use include secretin (Williams et al. 
2005), vancomycin (Sandler et al. 2000), 
and antifungal agents.

Elimination of grain products contain-
ing the peptide gluten (wheat, barley, rye) 
and dairy products which contain casein is 
a common intervention for ASD. Almost 
one third of children with ASD are treated 
with diet (Levy et al. 2003). While the 
initial hypothesis was that opiate peptides 
were absorbed across a leaky intestinal lin-
ing, this has not been substantiated (Cass 

et al. 2008). Many families empirically 
report clinical improvement with dietary 
elimination of gluten and casein (Chris-
tison and Ivany 2006). It is plausible that 
some children with ASD may have com-
mon pediatric problems, such as lactose 
intolerance or milk allergy, for example, 
and sleep, stool quality, or mood may be 
improved with less discomfort. It is plau-
sible that other aspects of dietary change 
that accompany the elimination of gluten 
and casein may alter stool consistency or, 
perhaps, behavior (McCann et al. 2007)

Two small studies have examined the 
effect of a gluten-free, casein-free (GFCF) 
diet. A single-blind study of 20 children 
with ASD, randomized to a GFCF or a 
regular diet, suggested improvement in 
features of ASD after 1 year (Knivsberg 
et al. 2002). This study is compromised 
by the single-blind design, the lack of con-
trol for other therapies, and an absence of 
medical data regarding the participants, 
other than the presence of urinary pep-
tides. Elder et al. (2006) published data on 
15 children who completed a double-blind, 
placebo-controlled, crossover study. Lim-
ited information regarding medical factors 
was reported and outcome measures were 
limited in the capacity to detect change. 
While the dietary removal of dairy prod-
ucts places children at risk for decreased 
calcium and vitamin D intake and subse-
quent bone growth, it is possible to ingest 
adequate nutrition on this diet.

Table 10.1 briefly lists the trials that 
have taken place. Additional research is 
necessary to determine if behavioral effects 
of dietary elimination are detectable in 
subgroups of children with ASD and what 
those effects are.

Vitamins and Other 
Supplements

Almost half of families of children with 
ASD report giving their child vitamins or 
supplements (Green et al 2006). Given the 
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tAble 10.1 Biological treatments or diets

rating Study participants Design, Outcome and Comment

GFCF diet
Randomized 
Controlled 
Trials

×
Rv

Millward 
et al. (2008)

N = 35 Design: Two RCT studies

 Knivsberg 
et al. (2002)

N = 10 diet, 
N = 10 control; 
all ASD; 5–12 
years old

Design: Single-blind randomized trial
Outcome: Improvement in language and 
symptoms of ASD
Comment: Methodological problems—no 
controls for interventions or nutritional 
status; no assurance that controls did not 
use diet

 Elder et al. 
(2006)

N = 15; ASD; 
2–16 years old

Design: RDB/PC crossover diet trial, 12 
weeks
Outcome: No difference in group data for 
autistic symptoms or urinary peptide levels; 
some subjective improvement

× Whiteley 
et al. (1999)

N = 22 on GF 
diet; autism, 
ASP, ASD;

Design: OL diet trial
Outcome: subjective improvement in some, 
from questionnaires and observation mea-
sures; no decrease in urinary peptidesN = 6 no-diet 

control; autism, 
ASD

Comment: Methodological problems—
blinding, subject definition, many others

GI meds, digestive enzymes
Treatment  
Trial

× Brudnak 
et al. (2002)

N = 46; ASD; 
5–31 years old

Design: OL trial of “Enzymaid” supple-
ment for 12 weeks
Outcome: Subjective improvement, mostly 
to socialization and hyperactivity
Comment: Methodological problems—37% 
dropouts, 40% on GFCF diet, 6 of 29 had 
adverse effects

Secretin

Treatment 
Trials


Rv

Williams 
et al. (2005)

14 studies; MA RCTs have not shown improvements for 
core features of autism


Rv

Esch and 
Carr (2004)

N = 600; 17  
studies; MA

Twelve of the 13 PC studies failed to dem-
onstrate differential efficacy of secretin

Key:  = Strong,  = moderate, × = unacceptable
DB = double blind, RDB = randomized double blind, PC = placebo-controlled, RCT = randomized controlled trial,  
Rv = systematic review, NDD = neurodevelopmental disability, MA = meta-analysis, OL = open label
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popularity of nutritional supplements as a 
treatment for symptoms of ASD, however, 
there are relatively few well-designed trials 
to support this practice. vitamins and 
nutritional supplements are perceived as 
improving specific symptoms such as gas-
trointestinal and sleep behaviors (Adams 
and Holloway 2004). The societal pressure 
towards acceptance of “natural” interventions 
and the increasing education of conven-
tional practitioners regarding CAM is lead-
ing to more acceptance and recommendation 
of nutritional approaches to management 
of symptoms. Almost half of pediatricians 
responding to a survey reported that they 
encourage their patients with ASD to take 
multivitamins, 25% report encouraging 
omega-3 fatty acids or melatonin, and 19% 
encourage use of probiotics (Golnik and 
Ireland 2009). Nutritional interventions 
may have biologic effects that affect behav-
ioral and medical symptoms. Studies exam-
ining nutritional interventions need to 
include potential explanations for effects 
that reflect what is known about metabo-
lism and biochemistry in addition to care-
fully looking at the role of comorbid disease 
states and subgroups with true metabolic 
abnormalities ( James et al. 2009). The 
potential for side effects (e.g. loose stool 
with magnesium and other supplements) 
needs to be addressed in future studies. 
Table 10.2 briefly lists the trials that have 
taken place.

Immune-Mediated Treatment
The potential role of immune events dur-
ing brain development that may impact the 
development of autism has led to both 
CAM therapies and nonstandard use of 
conventional therapies that are purported 
to enhance immune function. Family mem-
bers have been reported to have increased 
rates of autoimmune disorders on self-
reported inventories (Sweeten et al. 2003). 
No increased rate of clinically significant 

immune dysfunction or allergy has been 
documented in children with ASD (Bakka-
loglu et al. 2008; Jyonouchi 2009) although 
there are reports of decreased immuno-
globins and other parameters measured in 
the laboratory that have been examined 
relative to behaviors (Heuer et al. 2008). 
While there is an active research agenda 
investigating whether prenatal or atypical 
immunologic events are related to the  
neurobiology of ASD (Wills et al. 2007) 
neither biologic interventions marketed to 
enhance immune function nor general 
immune enhancement with products such 
as intravenous immunoglobulin (IvIg) have 
evidence to support their use for symptoms 
of ASD at this time. Table 10.3 briefly lists 
the trials that have taken place.

Chelation Therapy and 
hyperbaric Oxygen Therapy

Table 10.4 briefly lists the trials of chela-
tion and hyperbaric oxygen therapy that 
have taken place.

While there is no evidence in the peer-
reviewed literature to support chelation 
therapy for symptoms of ASD, it remains a 
popular and very controversial comple-
mentary intervention. The lack of evidence 
to support an association of autism with 
administration of vaccines containing the 
preservative thimerosal is beyond the scope 
of this chapter (Fombonne 2008; Schech-
ter and Grether 2008). Because of the con-
cern held by many families that the 
ethylmercury preservative commonly used 
in pediatric vaccines in the United States 
prior to 2001 resulted in mercury toxicity 
and caused autism, chelation regimens 
became part of CAM practice. Although 
blood levels of mercury are not elevated in 
people with ASD, proponents of this the-
ory believe that excretion of mercury com-
pounds maybe faulty and there may be 
increased tissue stores (Adams et al. 2007). 
A clinical trial to assess safety and efficacy 
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of chelation in children with ASD was ter-
minated because of concerns regarding 
safety of the participants (Mitka 2008). 
Conventional chelating agents bind to 
heavy metals and allow for excretion in  
the urine or stool. In medical practice, 
chelating agents are used for documented 
heavy metal toxicity such as lead poison-
ing. If clinical mercury toxicity is suspected 
on the basis of exposure, conventional 
blood measurement and not hair or urine 
studies are necessary for diagnosis (Ng  
et al. 2007).

Hyperbaric oxygen therapy (HBOT) 
is used by complementary practitioners 
to increase oxygen delivery to the brain 
of children by means of increased oxygen 
concentration delivered at increased pres-
sure in specialized sealed chambers. Addi-
tional hypotheses have been generated 
regarding correction of oxidative stress 
response. Two recent randomized clinical 
trials have been completed that attempt 
to provide evidence for this intervention 
but come to opposite conclusions. Ros-
signol (Rossignol et al. 2009) randomized 
62 children with ASD to HBOT or sham 
sessions. They report improvement in 
behavior and symptoms of autism in the 
study population compared to the con-
trols on the clinician completed Clini-
cal Global Index. This difference does 
not reach statistical significance for the 
other measures used or in the parent CGI 
although improvement in scores is noted 
over the course of the study. Granpeesheh 
et al. (2009) also randomized 34 children 
with ASD to HBOT or sham sessions. 
Like Rossignol (Rossignol et al. 2009) this 
group used the Clinical Global Index and 
Aberrant Behavior Checklist to monitor 
response but they also collected objective 
data on behavioral change. No difference 
between treatment and control groups 
was reported. The risks of HBOT include 
ear pain from the increased pressure and 
anxiety from the enclosed space as well as 
the substantial cost of the therapy. Repeat 
exposure to increased pressure and oxygen 

for the adult who enters the chamber to 
comfort the child for each of 40 or more 
sessions has unknown health risks. A recent 
incident of explosion and fire involved a 
child with cerebral palsy receiving HBOT 
with a caregiver. Additional study is nec-
essary to determine if HBOT results in  
benefit to children with ASD.

Manipulative and Body-Based 
Therapies

Chiropractic care by licensed chiropractors 
is covered by most insurers and can be 
accessed by families for their children with 
ASD. While there are anecdotal reports of 
benefit, there have been no trials to assess 
efficacy.

Craniosacral manipulation purports 
to alter the spinal fluid movement and 
pressure by external manipulation. This 
phenomenon has not been demonstrated 
(Downey et al. 2006). No data permits 
comment on the safety or effectiveness 
of this approach for children with autism. 
There are anecdotal supporters.

People with ASD are often described as 
craving pressure or finding touch aversive. 
Strategies that attempt to use sensory pref-
erences may have some theoretical basis as 
part of an intervention plan, as discussed 
in Chap. 9. Evidence-based studies have 
not been performed to support the use 
of massage as an intervention for ASD. 
However, families report anecdotal ben-
efits of touch and massage that allow them 
to enhance emotional bonding with their 
children (Cullen et al. 2005). Qigong, a 
Chinese therapy that teaches an integra-
tion of position in space and calming strat-
egies, may have promise if pilot studies of 
small sample size are expanded (Silva et al. 
2007). Further studies of interventions in 
this modality are clearly indicated.

Programmatic provision of sound 
through earphones with certain frequencies 
altered has been advocated as a means of 
improving symptoms of people with ASD. 
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While initial trials demonstrated improve-
ment, these findings are not uniformly rep-
licated in studies with control conditions 
(Sinha et al. 2004, 2006). It is not yet known 
whether there may be subgroups within 
ASD, such as children with hyperacusis, 
who might demonstrate specific areas of 
benefit from auditory integration training.

vagal nerve stimulation has become 
an important therapy for control of recal-
citrant seizures in neurologic practice. 
Increased alertness has been observed in 
some individuals with ASD whose seizures 
respond to this intervention (Park 2003). 
This has not been uniformly observed 
(Danielsson et al. 2008). Further studies 
with careful outcome criteria would be 
indicated given the potential physiologic 
relationship of vagal activity with reactiv-
ity and potential impact on development of 
behaviors important to social interaction 
(Field and Diego 2008).

Table 10.5 briefly lists the trials of 
manipulative and body-based therapies 
that have taken place.

Mind- and Body-Based 
Therapies

There are no studies in the current sci-
entific literature that specifically address 
the impact of meditation or yoga on the 
symptoms of ASD. yoga did not demon-
strate an effect on attention or behavior in 
a pilot study of boys with ADHD ( Jensen 
and Kenny 2004). The use of other self-
regulation techniques, such as hypnosis, 
has widespread clinical utility in behavioral 
health practice, for example management 
of headaches (Daniel and Robert 2007). 
Research regarding implementation and 
effectiveness of self-regulation approaches 
may be especially useful in children and 
youth with anxiety especially when phar-
macologic interventions are not successful.

Music therapy may have a role in the 
educational and behavioral program pro-

vided to students with ASD to enhance 
behavioral control and communication 
development. Neurobiologic research is 
examining how music is processed in the 
brains of people with and without ASD. An 
educational approach has been developed 
based on clinical observation that music can 
reinforce behaviors and provide auditory 
structure for learning other tasks (Gold 
et al. 2006). The evidence supporting music 
therapy is encouraging. Future studies will 
benefit from larger sample sizes, use of valid 
outcome measures, and study designs that 
allow for addressing confounding interven-
tions and the endurance of the observed 
benefits. Table 10.6 briefly lists the music 
therapy trials that have taken place.

energy healing Therapy
Reiki is a form of spiritual healing in which 
the practitioner channels “universal life 
energy” to the recipient through light 
touch. It is thought to balance the biofield 
and enhance both wellness and self healing. 
It is often categorized with healing touch 
and therapeutic touch. While data supports 
the possibility of benefit from these modali-
ties in the management of pain in adults 
(So et al. 2008) there is no data at this time 
regarding general use for anxiety or mood.

conclusion

In the age of translational medicine, we need 
to integrate the empirical observations made 
by patients, families and clinicians regarding 
apparent response to novel therapies with 
what science has demonstrated regarding the 
causality and pathophysiology of the under-
lying disorder. Some empiric observations 
related to response to CAM therapies may 
be substantiated by careful study: the obser-
vation that limes prevented scurvy predated 
the understanding of the pathophysiology of 
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the disorder and understanding of vitamin C 
metabolism (Baron 2009). We must respect 
clinical observation as a means for hypothesis  
generation and use careful study design to 
test CAM therapies used for symptoms of 
ASD for both safety and efficacy. Clinicians 
and scientists must also respect the data from 
appropriately designed clinical trials exam-
ining CAM therapy even when it counters 
conventional medical belief.

While promoting evidence-based treat-
ment is the goal of this volume, it is acknowl-
edged that there is no uniform agreement as 
to what constitutes evidence among families 
and CAM providers. The American Acad-
emy of Pediatrics promoted guidelines (AAP 
Committee on Children with Disabilities 
2001) for practitioners to set up a dialog with 
families seeking CAM therapies, even when 
there is disagreement, so that the interests of 
the child can remain in focus.

CAM use continues to increase. More 
research regarding CAM therapies is 
needed. This research must include appro-
priately designed clinical trials, examina-
tion of potential scientific explanations, as 
well as understanding of how to present 
evidence from scientific studies in a way 
that will impact the practice behaviors of 
complementary and allopathic practitio-
ners as well as therapy choice by potential 
consumers of CAM therapies.
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The Role of Adaptive Behavior 
in Evidence-Based Practices for 
ASD: Translating Intervention 

into Functional Success
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Abbreviations

ADHD  Attention deficit  
hyperactivity disorder

ADLs Adaptive daily living skills
ADOS  Autism Diagnostic  

Observation Schedule
AS Asperger Syndrome
ASDs Autism spectrum disorders
CBT  Cognitive behavioral 

therapy
EIBI  Early intensive behavioral 

intervention
HFA High-functioning autism
PDD-NOS  Pervasive developmental 

disorder not otherwise 
specified

SSED  Single subject experimental 
design

VSMS  Vineland Social Maturity 
Scale

VABS  Vineland Adaptive Behavior 
Scales

Introduction

The main diagnostic features of autism 
spectrum disorders (ASD) are defined in 
terms of qualitative impairments in social 
interaction, communication, and a pattern 
of restricted interests or repetitive behav-
iors. However, the particular constella-
tion of symptoms, number, frequency, and 
severity differs from individual to individ-
ual. For some, an end goal in the treatment 
of autism spectrum disorders, whether 
stated explicitly or not, is to reduce autistic 
symptomatology and “cure” the disorder. 
One positive step in the discourse around 
treatment for ASD is a change in focus from 
symptom expression to measured changes 
in adaptive functioning. From this per-
spective, the intransigence of the diagnosis 
is not an indication of lack of success of a 
treatment model or educational program; 
rather, an emphasis is placed on functional 
outcomes such as helping people with 
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ASD attend school in the least restrictive 
environment, communicate with family 
and peers, enjoy leisure activities with oth-
ers, attend to their daily living needs (e.g., 
toileting, washing, dressing, eating, and 
cleaning), regulate emotions and behavior, 
and establish and maintain relationships 
with others.

Adaptive Behavior

Adaptive behavior can be understood as 
a measured construct reflecting real-life 
functioning. In contrast to the assess-
ment of other abilities, such as cognitive 
or language functioning, measured adap-
tive functioning represents typical perfor-
mance rather than the potential ability of 
the individual, i.e., what a person does on a 
day-to-day basis as opposed to what a per-
son is capable of doing under optimal con-
ditions. Adaptive behavior is defined on 
the basis of the everyday activities neces-
sary to take care of oneself, communicate 
and get along with others. A distinction 
can also be made between performance-
based and skill-based deficits; that is, the 
difference between a person who is able to 
perform a task but does not (e.g., because 
of severe depression) and a person who 
does not perform the task because of not 
having learned the necessary skills. For 
ASD, the latter is frequently the case: indi-
viduals either have not learned the specific 
skill or have not been explicitly taught 
how to apply that skill to their lives in a 
functional and meaningful way. Thus, the 
focus of intervention must consider both 
teaching skills and ensuring that the indi-
vidual can independently apply those skills 
to daily life.

Levels of Adaptive Functioning
A typical profile of adaptive behavior in 
autism is marked by significant impairments 

in socialization, intermediate deficits in 
communication, and relative strengths in 
daily living skills (Bolte and Poustka 2002; 
Carter et al. 1998; Volkmar et al. 1987). 
The phrase “relative strengths” should be 
considered with caution, as daily living skills 
still tend to fall below age and cognitive 
expectations in many cases (Klin et al. 2007). 
This profile of deficits is well documented 
in the general ASD literature (Bolte and 
Poustka 2002; Carter et al. 1998; Freeman 
et al. 1999; Liss et al. 2001). Discrepant 
findings emerge when investigating indi-
viduals with different levels of functioning 
within the spectrum. For instance, signifi-
cant adaptive behavior deficits have been 
found in samples of high-functioning indi-
viduals with ASD (such as Asperger 
 Syndrome (AS), autism or pervasive devel-
opmental disorder, not otherwise specified 
(PDD-NOS)) without cognitive impair-
ment (Klin et al. 2007; Perry et al. 2009; 
Saulnier and Klin 2007). In the study by 
Saulnier and Klin (2007), the ASD group 
had a mean age of 12.4 years and average 
verbal, performance, and full-scale IQ 
scores but age equivalencies for adaptive 
behaviors as measured using the Vineland 
Adaptive Behavior Scales (VABS) were, for 
example, 3.2 years for interpersonal skills, 
5.8 years for coping skills, and 6.2 years for 
personal care skills. When the level of defi-
cit in adaptive functioning is expressed in 
this way, the results dramatically underscore 
the impact of the disorder on a person’s 
ability to function independently in the 
world and the need for intervention that 
focuses on adaptive or real-life skills.

In two more recent studies (Fenton et al. 
2003; Perry et al. 2009), contrary findings 
have been reported in individuals who 
have both ASD and cognitive impairment, 
with adaptive behavior being on par with 
or above mental age in some cases. Perry 
et al. (2009) suggest this could be due to 
the group maximizing their potential better 
than higher-functioning individuals and/or 
could be the product of the specific interven-
tion focus for these individuals. Although 
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 previous studies of lower-functioning ASD 
yielded the “autism profile” of adaptive 
deficits, with socialization skills being the 
lowest (Carter et al. 1998; Volkmar et al. 
1987), Fenton et al. (2003) propose that 
the greater the gap between chronologi-
cal and mental age in ASD, the less likely 
the “autism profile” is to manifest. More 
research is merited to flesh out whether or 
not this is truly the case, particularly in the 
context of earlier detection and interven-
tion for children with ASD.

Relationship to Age
In addition to the gap between levels of 
cognitive and adaptive functioning, there 
is evidence to suggest a widening gap in 
meeting the increasing social demands and 
expectations with age (Klin et al. 2007; 
Szatmari et al. 2003). This pattern appears 
to be the case in very young children as 
well. In an early detection study, where 
children were initially evaluated at age two 
and followed up at age four, results suggest 
that despite progress in both developmen-
tal and adaptive skills, the gap between 
developmental skills and adaptive function-
ing widens with age (Saulnier et al. 2008). 
Furthermore, the minimal gains that were 
evident in functional social skills over time 
were independent of symptom severity. 
Collectively, these results reinforce the 
importance of a focus on adaptive behav-
iors as individuals with ASD get older. 
Additional study is needed to examine 
whether there are specific age transitions 
at which time adaptive skill instruction 
should be intensified, given spurts or lags 
in the acquisition of such skills.

Relationship Between ASD 
Symptomatology and Adaptive 

Behavior
In the study by Klin et al. (2007), Vineland 
Adaptive Behavior Scales (VABS) scores 

and age were negatively  correlated, whereas 
scores on the Autism Diagnostic Observa-
tion Schedule (ADOS; Lord et al. 2000) did 
not vary over time. Thus, adaptive skills did 
not keep pace with chronological age, while 
autism symptomatology remained stable. 
Although social communication is assessed 
on both the ADOS and VABS, no relation-
ship was found between social adaptive 
functioning and social or communication 
symptomatology on the ADOS in either of 
the two clinical samples studied.

While the study by Klin et al. (2007) was 
cross-sectional, a longitudinal study con-
ducted by Szatmari et al. (2003) also indi-
cated that autism-related symptoms were a 
weak predictor of outcome on the Vineland 
Adaptive Behavior Scales (VABS). When 
children with different levels of expres-
sion of the disorder have been compared, 
such as autism with PDD-NOS (Paul et al. 
2004) or high-functioning autism (HFA) 
and AS (Saulnier and Klin 2007), few dif-
ferences in adaptive function have been 
found despite the differences in diagnostic 
features. Therefore, lower levels of symp-
tomatology do not, in and of themselves, 
imply higher levels of adaptive skills.

These results further underscore the 
importance of interventions targeting adap-
tive functioning for individuals with ASD 
regardless of subtype. They may also serve 
to caution against the utility of interventions 
that exclusively target symptom expression. 
Severity of symptom presentation and level 
of adaptive functioning do not appear to 
be related; it is worth considering whether 
a change in symptom presentation is or is 
not associated with gains in functional skills. 
The factors necessary for the acquisition of 
adaptive skills may be different from factors 
mediating the expression of ASD. Alto-
gether, it would be desirable to distinguish 
those with ASD who show a successful real-
life outcome from those at the same, or very 
similar, levels of cognitive functioning who 
remain quite impaired in their functional 
independence in order to begin to consider 
what variables may be at work.
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Evidence-Based Practices 
in Adaptive Behavior  

Intervention

Existing studies that have proposed treat-
ments for adaptive behavior tend to focus 
either on decreasing maladaptive or ste-
reotypical behaviors or on teaching specific 
daily living skills. The former studies are 
addressed in other chapters of this book, 
including Chaps. 4 and 8. The latter stud-
ies, concerning daily living skills, typically 
include single subject experimental design 
studies (SSED) using varying techniques 
(e.g., prompting, self-management, stimu-
lus control, reinforcement, punishment, 
conditioning, desensitization) to address a 
range of behaviors (e.g., toileting, dressing, 
feeding, on-task behavior, vocational skills). 
Several studies focus on teaching basic skills 
to individuals using self-management strat-
egies that are explicitly and systematically 
taught (Mithaug and Mithaug 2003; Pierce 
and Schreibman 1994; Harchik et al. 1992). 
For instance, Pierce and Schreibman (1994) 
showed picture activity schedules to be 
effective in teaching three low-functioning 
children with ASD to dress themselves. 
Other studies utilized behavioral techniques 
such as graduated exposure to treat food 
selectivity (Paul et al. 2007), reinforcement 
strategies to teach toileting skills (Cicero 
and Pfadt 2002), and Social Stories to teach 
mealtime skills (Bledsoe et al. 2003). Stud-
ies using prompting methods have also 
been conducted to teach various adaptive 
skills, such as janitorial skills (Duran 1985) 
or self-care (Nelson et al. 1980), but too 
much prompting or adult assistance can 
also become detrimental to independent 
functioning (Koegel and Rincover 1976; 
Hume et al. 2009).

It is important to highlight that many 
of the studies on treatment of daily living 
skills involve very low-functioning indi-
viduals. For individuals with significant 
cognitive impairment, it is not uncommon 

to find that one focus of intervention is 
on teaching basic adaptive daily living 
skills (ADLs), such as dressing, eating, 
toileting, and self-care. As suggested by 
Perry et al. (2009), this could account for 
the less severe discrepancy between lev-
els of adaptive and cognitive functioning 
observed in lower- versus higher-func-
tioning individuals with ASD. In addition, 
older studies seem to have been more 
focused on teaching functional skills in 
the form of ADLs or personal care (Ando 
1977; Nelson et al. 1980; Duran 1985), 
whereas in the past few decades the focus 
of autism intervention has moved toward 
addressing core symptomatology, such 
as social communication and interaction 
skills.

Adaptive Behavior:  
A Fundamental Component 
of the Treatment Process

Adaptive skills, by their very definition, are 
a measure of the individual’s ability to func-
tion independently in the world. From this 
perspective, it is not so much a matter of a 
“treatment method” for teaching adaptive 
behavior as adaptive behavior representing 
a fundamental step in the treatment pro-
cess and adaptive functioning a fundamen-
tal measure of outcome. Adaptive behavior 
is addressed when an individual’s repertoire 
of skills (explicitly taught through various 
treatment approaches) is applied to real-life 
situations in a functional and meaningful 
manner. Given that limited generalization 
is a significant feature of ASD, it cannot be 
assumed that building a repertoire of skills 
is enough. Functional application of skills 
across multiple contexts becomes a mean-
ingful goal in and of itself.

According to the National Research 
Council (2001), one of the factors addressed 
in most current educational and treatment 
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programs is the reduction of symptoms. 
Shifting the focus from the reduction of 
autistic symptomatology to an increase in 
adaptive functioning would mirror the dif-
ference between a disability- and ability-
based definition of the disorder; between 
an emphasis on deviations from typical 
development and the processes that inter-
fere with normative development. Given 
that current research indicates that autism 
symptomatology and level of adaptive 
behavior are relatively independent con-
structs, reducing symptoms may not in and 
of itself lead to changes in independent 
functioning; thus, leaving a major gap in 
the field of intervention.

Even when skill acquisition is the focus 
of therapies, it is usually in the form of 
teaching skills that are delayed or absent 
(e.g., speech). Less attention is given to the 
functional application of those skills to real 
life (e.g., how to speak in a job interview). 
In fact, in a review of 600 autism studies 
reported in the literature between 2000 
and 2006, the authors coded outcome stud-
ies into two groups, skill acquisition and 
behavior reduction, and found that 60–70% 
of studies focused on the former (Abel 
et al. 2008). The authors point out that of 
the intervention studies that focused on 
the reduction of problem behaviors, many 
also addressed skill acquisition, which may 
indicate recognition of the effectiveness 
of teaching more functional skills to pre-
vent or replace the maladaptive behavior. 
Nonetheless, the dearth of explicit adap-
tive skills instruction as a major component 
of intervention is notable.

In order to maximize potential and 
ensure a positive outcome, intervention 
must include a focus on the translation 
point of independently applying one’s skill 
to real-life situations. Beyond acquiring a 
particular skill, it is important that inter-
ventions include the use of a skill across a 
variety of natural contexts (and not just in a 
research setting or highly supportive edu-
cational setting) and build in procedures 

for the reduction of dependence on 
prompts from caregivers or other appro-
priate adults. In a recent review of factors 
that impede independent functioning, 
Hume et al. (2009) highlight vulnerabili-
ties in executive functioning that need to 
be addressed. These include planning dif-
ficulties, impaired processing speed, atten-
tion to relevant stimuli, limited intrinsic 
motivation to learn, inability to cope with 
ambiguity, and cognitive inflexibility. They 
also highlight the pitfalls of prompt depen-
dency. Thus, in order for an intervention 
to be successful, there needs to be a fading 
of adult management and an increase in 
self management and independent prob-
lem solving (e.g., through the use of self-
monitoring strategies).

The previous chapters in this book 
underscore that when existing evidence-
based interventions are put into practice 
effectively, functional skills can be taught 
and maintained with success. In Chap. 4, 
Powers et al. demonstrate that by identi-
fying problematic behaviors and assessing 
their underlying function, more adaptive 
behaviors can be taught in their place that 
serve the same purpose. By conceptual-
izing each behavior as a means of com-
munication, we can better understand 
the unwanted behavior’s function and 
replace it with effective communicative 
strategies. Consequently, the problematic 
behaviors decrease and can even disap-
pear altogether. For aberrant behaviors 
that interfere with an individual’s ability to 
learn (e.g., severe aggression, self-injurious 
behaviors, inattention, impulsivity, hyper-
activity, and dysregulation), systematically 
addressing these behaviors is also merited. 
Powers et al. discuss several evidence-
based behavior modification techniques, 
such as noncontingent reinforcement, 
behavioral momentum, high-probability 
request sequence, and graduated extinc-
tion. In addition, in Chap. 8, Scahill and 
Griebell Boorin provide information on 
empirically tested medications that have 
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proven to reduce challenging behaviors. 
In particular, risperidone has been found to 
significantly reduce severe aggression, self-
injurious behaviors, and tantrums, while 
the addition of systematic parent training 
has been shown to simultaneously improve 
functional skill acquisition. In Chap. 9, 
Schaaf demonstrates that broad-based sen-
sory integration therapies used effectively 
to address sensory processing impairments 
or dysregulation can result in better coping 
strategies, enhanced attention, and learn-
ing readiness skills.

Chapters 5 and 6 demonstrate how func-
tional social communication and interaction 
skills can be taught at all stages of develop-
ment, regardless of level of functioning. 
At the prelinguistic level of functioning,  
children need to be taught that communi-
cative acts are social and functional. Behav-
iors such as requesting, sharing affect, and 
interacting through gesture, joint attention, 
and imitation involve another person; thus, 
they are social. This is why methodolo-
gies such as More than Words and Milieu 
Communication Training show promise. 
In the early language stage, in addition to 
functional communication training (which 
speaks for itself), Prelock, Paul, and Allen 
highlight the importance of providing aug-
mentative and alternative communication 
systems (e.g., voice output devices, Picture 
Exchange Communication System (PECS), 
and sign language) to the more severely 
verbally impaired individuals, defying the 
misconception that these methods might 
impede their ability to eventually develop 
speech. On the contrary, these systems pro-
vide individuals with an alternative to the 
aberrant behaviors that communicate their 
needs, often to the detriment of their own 
safety or the safety of others (eventually 
requiring the treatments set forth by Powers 
et al. to undo the maladaptive behavior).

Finally, for individuals with more 
advanced language, Prelock, Paul, and Allen 
and Ferraioli and Harris sift through the 
expansive literature of social communication 

and social skills interventions utilized across 
development to outline the most promising 
methods that not only teach these skills, but 
more importantly, foster the utility and 
application of these skills to real-life con-
texts. This involves both teaching social 
cognition and metalinguistic skills to the 
individual with ASD (through, for example, 
Social Stories and video modeling) and 
training peers to help facilitate interactions 
and foster these skills through their own 
behavior.

In Chap. 7, Wood, Fujii, and Renno 
emphasize the importance of addressing 
comorbid issues that are likely to be the 
norm rather than the exception in these 
individuals. Living with a social disability 
entails virtually constant exposure to one’s 
greatest vulnerability, as just about every 
context of life involves interaction with 
another person. For this reason, not only 
is there heightened anxiety, but repeated 
failed experiences inevitably result in feel-
ings of helplessness, despair, and, eventu-
ally, depression. In severe cases, there can 
be acting out through aggression, self-
injury, or substance abuse as the result of 
self-medication. With an increasing per-
centage of individuals with ASD falling 
into the category of “higher functioning” 
(as early and intensive intervention is clos-
ing the gap of developmental and subse-
quent cognitive delays), treatment (and 
ideally preventative) methods such as 
CBT and psychotherapeutic services will 
continue to remain a necessary compo-
nent of intervention, particularly in older, 
school-aged individuals, adolescents, and 
most certainly adults. Yet the specific 
strategies talked about (e.g., using verbally 
mediated methods to promote conceptual 
development and generalization, to 
enhance the ability to solve problem and 
make inferences) should be incorporated 
into all treatment methods throughout 
development. Wood, Fujii, and Renno 
also state that traditional behavioral meth-
ods do not often go beyond explicitly 
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teaching a specific skill to the functional 
application of that skill. Thus, taking a 
more cognitive-behavioral approach of 
teaching problem-solving strategies, for 
example, becomes imperative. This brings 
to light the age-old adage about teaching 
people to fish rather than merely giving 
them a fish.

Adaptive Behavior  
as a Measure of Outcome

The assessment of adaptive behavior is 
critical for understanding profiles of func-
tioning and subsequent planning of inter-
ventions for individuals with ASD. Since 
a defining feature of positive outcome is 
independence or the translation of abilities 
and supports into real-life skills, the level 
of adaptive functioning also represents a 
fundamental measure of outcome.

Measuring Adaptive Behavior
The Vineland Adaptive Behavior Scales 
(VABS) (Sparrow et al. 1984) and its sec-
ond edition, the Vineland-II (Sparrow 
et al. 2005, 2006, and 2008), are the most 
widely used instruments to assess adaptive 
behavior for those studying and working 
with individuals with developmental dis-
abilities, including autism (Klin et al. 2007). 
One reason for the wide use of the VABS 
in ASD is the considerable data suggesting 
that these individuals exhibit patterns of 
strengths and weaknesses that differ from 
their IQ, as well as from age-matched typi-
cally developing children and children with 
intellectual disability. In addition, several 
investigators report deficits on specific 
items from the Vineland scales that dif-
ferentiate children with ASD from these 
peer groups (Balboni et al. 2001; Klin et al. 
1992; Paul et al. 2004). Given the number 

of researchers and clinicians using the 
Vineland scales to study and plan for indi-
viduals with autism, a group of investiga-
tors across North America developed the 
normative data for individuals with autism 
(Carter et al. 1998).

The information obtained from the 
Vineland scales assesses an individual’s 
adaptive behavior in a semi-structured 
interview with a parent, caregiver, or 
teacher. The Vineland scales cover four 
adaptive behavior domains: communica-
tion, daily living skills, socialization, and 
motor skills (the latter being optional for 
individuals over 6 years of age). Adap-
tive behavior is age-based and represents 
the typical performance of the individual 
rather than potential ability – what a person 
actually does as opposed to what a person is 
capable of doing. Domain and subdomain 
standard scores and age equivalencies are 
yielded as well as an overall index of adap-
tive functioning, the Adaptive Behavior 
Composite score.

The Vineland Adaptive Behavior Scales 
(VABS) represented a major revision of the 
venerable and internationally employed 
Vineland Social Maturity Scale (VSMS; Doll 
1935, 1953). The Vineland-II is the revision 
of the VABS and has several additional fea-
tures. The norms were brought up to date 
and the age range was extended from “birth 
to 19 years” to “birth to 90+ years.” Many 
items were modified or added to reflect cul-
tural changes and new research knowledge 
of developmental disabilities since the pub-
lication of the Vineland Adaptive Behavior 
Scales (VABS). In addition, an extensive bias 
review was carried out by experts in many 
fields to ensure that the content was as free 
as possible from cultural or ethnic bias. Data 
from the standardization suggest that, con-
trary to IQ testing, adaptive behavior does 
not demonstrate a “Flynn effect” (Flynn 
2007); that is, there does not appear to be a 
rise in scores over generations. The appen-
dix to this chapter gives more information 
about the Vineland-II.
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Outcomes in ASD

There is no shortage of research demon-
strating that many skills can be acquired 
as a result of early diagnosis and interven-
tion, including developmental abilities 
and adaptive skills (Chawarska et al. 2009; 
National Research Council 2001; Rogers 
and Vismara 2008; Zwaigenbaum et al. 
2009). Nevertheless, the rate of skill acqui-
sition may be slower for adaptive skills than 
for developmental (Saulnier et al. 2008) 
and cognitive (Klin et al. 2007) abilities 
despite intensity of intervention. Magiati 
et al. (2007) conducted a follow-up study 
on preschoolers with ASD who received 
early intensive behavioral intervention 
(EIBI) compared to an autism-specific 
preschool sample. They reported that the 
only significant difference found between 
the groups was on the Vineland daily liv-
ing skills domain; the standard score was 
higher in the EIBI group relative to the 
non-EIBI. However, the daily living skills 
standard score decreased over time in the 
EIBI group, suggesting a slowed rate of 
acquisition of skills relative to age, despite 
acquiring more than the non-EIBI group.

Recent meta-analyses of EIBI have 
shown conflicting results with respect to 
changes in adaptive behavior skills as mea-
sured on the Vineland Adaptive Behavior 
Scales (VABS). Reichow and Wolery (2009) 
did not perform a statistical analysis of adap-
tive behavior, but noted small to medium 
effect sizes with confidence intervals includ-
ing zero for most of the studies included 
in their synthesis. Eldevik, Hastings, and 
their colleagues (2009) performed a statis-
tical analysis of adaptive behavior scores 
and found a medium effect ( g =.66). More 
research is needed to determine what effect, 
if any, EIBI have on adaptive behavior.

Unfortunately, many investigations stop 
short of adolescence let alone adulthood. 
To date, the most consistent factors associ-
ated with positive outcome include intact 
cognitive functioning and functional 

 language by age 5 or 6 (Billstedt et al. 2005; 
Howlin et al. 2004; Paul and Cohen 1984). 
Yet, a recent 20-year outcome study on 
adults that had baseline IQs in the non-
impaired range found little evidence to 
support any childhood factors associated 
with adult success (Farley et al. 2009). 
Although long-term outcome for individu-
als with ASD is variable, current reports 
indicate that, for at least half of the indi-
viduals assessed, independent employment, 
living, and relationships are problematic 
(Billstedt et al. 2005; Eaves and Ho 2008; 
Howlin et al. 2004; Tsatsanis 2003). We 
are discovering that the needs of adults are 
likely very different to, and possibly more 
complex than, even the same individual’s 
needs throughout early development. Not 
only do adults continue to struggle with 
the symptoms of the disorder (specifically 
verbal, nonverbal, and social communica-
tion deficits) but they also suffer from other 
psychiatric conditions – most notably anxi-
ety and depression but also ADHD, learn-
ing difficulties, and psychotic features, in 
some cases (Hofvander et al. 2009; Saul-
nier and Volkmar 2007). In fact, a recent 
examination of national data on adults 
receiving vocational rehabilitation services 
concluded that adults with ASD were more 
likely to be rejected services because their 
disability was deemed too severe to obtain 
benefit (Lawer et al. 2009).

These findings are extremely concern-
ing considering that the number of adults 
identified with ASD has increased well 
over 100% over the past decade despite 
the field’s efforts on effecting change early 
in development (Cimera and Cowan 2009) 
and the cost to treat adults with ASD is 
among the most expensive (Cimera and 
Cowan 2009; Lawer et al. 2009). Given the 
field’s strong emphasis on early intensive 
intervention, one would anticipate these 
outcomes to be more promising. The stud-
ies of adults with ASD also serve to remind 
us that this disorder affects individuals 
through the lifespan; it is both sensible and 



305CHAPTER 11 THE ROLE OF ADAPTIVE BEHAVIOR IN EVIDENCE-BASED PRACTICES FOR ASD

essential to emphasize functional outcomes 
when thinking about how to effect change 
and optimize potential.

Conclusion

In moving toward a broader initiative focus-
ing on adaptive functioning, we suggest 
a framework that emphasizes the impor-
tance of defining goals appropriate to the 
individual’s level of functioning, provid-
ing supports based on profiles of strengths 
and weaknesses, measuring those goals 
and functional outcomes over time, and 
transferring the acquired skills to natural 
life contexts. The following questions are 
proposed for consideration when think-
ing about intervention for the individual 
with ASD as well as larger-scale studies on 
adaptive functioning in ASD:

What are the fundamental adaptive ●●

behaviors and skills a person needs to 
function across settings (home, school, 
work, and in the community)?
What are the specific deficit areas for ●●

individuals with ASD?
How do the deficit areas relate to variables ●●

such as age and level of functioning?
What are the variables that promote or ●●

limit independent functioning in indi-
viduals with ASD?
What are the required environmental ●●

and interpersonal supports?
What is the most suitable method of ●●

instruction?
How is generalization built into the ●●

intervention?
How is the skill defined relative to the ●●

individual’s level of functioning?
How is progress measured?●●

How is the acquired skill maintained?●●

It is interesting to note that the measure-
ment of adaptive behavior arose from 
the assessment of and need to identify 

individuals with cognitive disability. While 
a good many individuals with ASD also 
exhibit cognitive impairment, the strik-
ing aspect of this disorder is that there are 
many very intellectually bright individuals 
with ASD who have very compromised 
adaptive functioning. Adaptation may be 
at the very heart of the disorder.
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Appendix: Vineland-II

The Vineland-II provides several assess-
ments of adaptive behavior, which differ 
in terms of the range of coverage (survey 
or expanded), the informant (parent or 
teacher), and the response format (interview 
or rating form) as listed in Table 11.1.

As with the VABS, the 11 Vineland-II 
subdomains are grouped into four domain 

composites (see Table 11.2): communica-
tion, daily living skills, socialization, and 
motor skills. Within each domain, the 
subdomains yield scaled scores that com-
prise the domain composite scores. The 
four domain composite scores comprise 
the Adaptive Behavior Composite for indi-
viduals aged from birth through to 6 years 
11 months and 30 days; for individuals aged 
7 years and older, three domain composites 
(communication, daily living skills, and 
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socialization) comprise the Adaptive Behav-
ior Composite. Examiners may choose to 
administer a single domain or any combi-
nation of domains to assess an individual’s 
adaptive functioning in one or more areas. 
If they choose to administer all the domains 
required at a given age, they can obtain the 
Adaptive Behavior Composite.

Three subscales – internalizing, exter-
nalizing, and other – comprise the optional 

maladaptive behavior index, which provides 
a measure of undesirable behaviors that 
may interfere with an individual’s adaptive 
behavior. The optional maladaptive criti-
cal items do not contribute to a subscale  
or composite score but provide a brief  
measure of more severe maladaptive  
behaviors that examiners may want to con-
sider in the overall assessment of adaptive 
behavior.

Table 11.2 Vineland-II domains and subdomains

Domain Subdomain Description

Communication Receptive How the student listens, and pays attention, 
and what he or she understands

Expressive What the individual says, how he or she uses 
words and sentences to gather and provide 
information

Written What the individual understands about how 
letters make words, and what he or she reads

Daily Living Skills Personal How the student eats, dresses, and practices 
personal hygiene

Domestic What household tasks the individual performs
Community How the individual uses time, money, the 

telephone, the computer and job skills
Socialization Interpersonal How the student interacts with others

Play and Leisure Time How the student plays and uses leisure time
Coping Skills How the student demonstrates responsibility 

and sensitivity to others
Motor Skills Gross How the student uses arms and legs for 

movement and coordination
Fine How the student uses hands and fingers to 

manipulate objects

Table 11.1 Forms of the Vineland-II

Form Format # of Items Age Range

Survey Interview 376 Birth to 90+
Parent/Caregiver Rating Form 376 Birth to 90+
Teacher Report Rating Form 221 3–21
Expanded Report Interview 601 Birth to 90+
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Practices
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Abbreviations

ABA Applied behavior analysis
ASDs Autism spectrum disorders
CEC  Council for Exceptional 

 Children
DSM-IV  Diagnostic and Statistical 

Manual of Mental Disorders  
4th edition

EBP Evidence-based practice
IDEA  Individuals with Disabilities 

Education Act
IEP  Individualized education 

 program
NCLB No child left behind

Introduction

Public education in the United States has a 
history of local control in the development 
of curriculum and instruction. Although 
notable court decisions have led to more 
universal applications of educational policy 

and practices (Brown v. Board of Educa-
tion 1954, Oberti v. Clementon 1993), it 
has been federal law that has resulted in 
significant changes in instruction. The 
Individuals with Disabilities Education 
Improvement Act (IDEA; Public Law 108–
142), first enacted in Public Law 94–142, 
guaranteed the right of a free, appropriate 
public education for all children, regard-
less of the severity of their disability. The 
word “appropriate” resulted in the begin-
ning of what we refer to today as differen-
tiated instruction: instructional strategies 
that allow a child to learn and progress in 
an educational setting. The federal law, No 
Child Left Behind (NCLB; Public Law 107-
110), enacted in 2001, contributed to this 
initiative and added a caveat that these dif-
ferentiated instructional strategies needed 
to be grounded in scientifically based 
research. Indeed, the term “scientifically 
based research” has been noted to appear 
in NCLB 111 times (Deshler 2002). The 
federal government, in IDEA 2004, iden-
tified 13 eligibility  categories. In order to 
receive special education services, a student 
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must, through a multidisciplinary evalua-
tion, meet the  eligibility criteria established 
for one of the 13 categories. Since 1975, 
when PL94–142 was enacted, educational 
interventions for students receiving spe-
cial education have expanded, particularly 
in disability categories with a high level 
of incidence such as speech and language 
disorders and learning disabilities. Low-in-
cidence disabilities, such as mental retarda-
tion, visual  impairments, and autism, have 
received less attention.

The fastest growing population of stu-
dents with disabilities (p. 31, Oller and 
Oller 2010) is those with autism spectrum 
disorders (ASDs). Although the federal 
eligibility category in IDEA is “autistic 
disorder,” this eligibility category may 
include any one of the five pervasive devel-
opmental disorders identified in Diagnostic 
and Statistical Manual of Mental Disorders, 
fourth edition (DSM-IV; APA 1994). 
ASDs have a spectrum of characteristics 
in terms of severity. The triad of impair-
ments (social interaction, communication, 
and repetitive or restricted interests and 
behaviors) is seen in all individuals meet-
ing these eligibility criteria, yet how these 
impairments are manifested may be very 
unique and different from other individu-
als in this eligibility category. One child’s 
communication difficulties may be mani-
fested in the use of echolalic phrases to 
indicate wants and needs, while another 
child’s communication difficulties may 
involve difficulties in pragmatic language. 
In addition, because ASDs are develop-
mental disorders, symptoms and needs 
change over time. For example, a teacher 
may think a child is functioning appropri-
ately in navigating the social environment 
in fifth grade, but when the child enters 
middle school the social environment and 
expectations change and an entire new 
series of considerations may arise. Conse-
quently, ASDs are complex disorders that 
require a multidisciplinary team to con-
stantly assess and plan for new challenges 

presented at any given time. Indeed, 
Siegel (2003) refers to the  education of 
children with ASD as a “Sisyphean strug-
gle” in which educators must address the 
symptoms as they are presented, not the 
diagnosis in general.

Implementing evidence-based practices 
(EBP) in public schools is a challenge. The 
first challenge in public education is to 
reach agreement in defining the construct. 
There is not always agreement on the 
name and definition of EBP. Sometimes 
called scientifically based research, empir-
ically based practices, research-based 
intervention, these names have all been 
used synonymously by educators and ven-
dors, frequently with no qualifying defini-
tion or criteria. The reader is referred 
back to Chap. 1 of this text for the history 
of EBP. The criteria established by 
Reichow et al. (2008; see also Chap. 2) has 
made a significant contribution in clarify-
ing the state of confusion that currently 
exists. The challenge is for all educators, 
vendors, etc. to adhere to these rigorous 
criteria before making claims that an 
intervention is evidence-based.

Educators must also have access to 
current research directing them to EBP. 
Although educators would agree with 
the importance of knowing which inter-
ventions are evidence-based, there is no 
universally recognized requirement for 
teachers to search for EBP and then to 
implement them. In fact, in today’s age of 
standards-based reform, curriculum and 
methodology are most often determined 
by central administration and teachers are 
given little opportunity if any, to digress 
from the district curriculum or selected 
methodology. Teachers are teachers first 
and are responsible for teaching during the 
workday. They are not given time to engage 
in research-related activities that would 
validate the effectiveness of the strategies 
employed. In fact, even when challenges 
are made in due process, many hearing/
review officers and judges make decisions 
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based on the testimony of expert witnesses, 
who may or may not have  particular exper-
tise and knowledge regarding current best 
practices in autism eligibility assessment 
(Fogt et al. 2003).

Despite the absence of a mechanism to 
identify and implement EBP into teach-
ing by educators, what all educators may 
be able to agree with are the goals of EBP. 
As postulated by Reichow et al. (2008), 
the goal of EBP is to use empirical data 
to create practice recommendations and 
guidelines that identify and predict which 
treatments are most likely to work for cer-
tain individuals under specific conditions 
and circumstances. Taking this one step 
further, educators will know the treatment 
or intervention is effective (or not), when 
systematic data collection is used. This 
requires ongoing data collection and data-
based decision-making by an interdisci-
plinary team in order to meet the complex, 
diverse, yet overlapping needs of individu-
als with ASD.

The first important note that educators 
must understand is that an intervention 
that has been deemed “evidence-based” 
only indicates that it may be an interven-
tion that is more promising to begin with 
than an intervention that has no evidence. 
The term “evidence-based” does not auto-
matically ensure success for all children 
with ASDs. The second important note 
that educators must keep in mind is that, 
unlike other disabilities, the recent surge 
in autism eligibility in public schools has 
resulted in a plethora of interventions, 
strategies, “magic bullets”, cures, etc., in the 
market today. Many are worthless and have 
no evidence even though the claim may 
be made that they are “research-based.” 
Some, however, may appear to be a prom-
ising practice but are so new to the field 
that enough research has not been com-
pleted to deem the intervention “evidence-
based.” The challenge for educators is to 
balance the use of EBP interventions while 
at the same time, validating, through on-

going data collection and evaluation, new 
and effective procedures for  individuals 
with specific needs or challenges.

On-going data collection and  data-based 
decision-making is not always standard 
operating procedure in public schools. 
Although many educators recognize the 
importance of this practice, the structure 
of the school program and availability of 
trained staff is highly variable throughout 
schools and school districts (McGee and 
Morrier 2005). Budget constraints in some 
districts make it almost impossible to train 
teachers, related service personnel, and 
paraprofessionals to take data consistently 
across all settings (i.e., with reliability and 
validity). As a result, the fidelity of the data 
may be in question or may not be available 
in all settings of the school day. In addi-
tion to training of staff, availability of staff 
may be another barrier to data collection. 
Frequently districts are struggling with 
high caseloads for their special education 
teachers due to the continual shortage of 
teachers in this area. With one teacher for 
as many as 15 special education students 
and perhaps one special education para-
professional assigned to the special edu-
cation teacher, data collection becomes 
extremely difficult. Part of this dilemma 
can be attributed to the lack of understand-
ing of the importance of data collection in 
order to ensure progress. Administrators, 
as well as Boards of Education, need to 
recognize not only the importance of data-
based decision-making but also the num-
ber of trained staff needed to complete 
this task effectively. Finally, a barrier often 
neglected is the time it takes to not only 
collect data but review it as a team, in order 
to make multidisciplinary decisions. It is 
extremely difficult to convene a team of 
professionals during the school day due to 
the resulting loss of instructional time with 
students. After-school planning may be 
problematic with teacher contracts, con-
flicting responsibilities of staff, etc. When 
one considers the importance of parent 
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involvement, the difficulties with teaming 
become even more complex. Again, district 
administrators and governing boards need 
to recognize this barrier and construct 
dedicated teaming time into the school day 
or the teacher’s daily schedule.

This chapter discusses professional 
teacher preparation in the areas of pre-
service training (undergraduate and gradu-
ate level) and then focuses on two critical 
components necessary for employing EBP 
in public school settings: additional teacher 
training and staff teaming.

Professional Preparation  
or Training for Teacher 

Certification

Initial Teacher Certification 
(Pre-service Teacher Training)

Given the increase in the number of 
 students with ASD who are being educated 
in public schools in general education (Oller 
and Oller 2010), it has become increasingly 
important that pre-service training for both 
special education and general education 
teachers include competencies in teaching 
students with ASD. Pre-service candidates 
generally must juggle all university require-
ments along with the requirements for their 
teaching certification. The essential ques-
tions in pre-service training become “what 
competencies does an initial educator 
need?” and “what can be addressed at this 
level of training?” To date, this question has 
been only partially answered for teachers 
of students with ASD by the Council for 
Exceptional Children (CEC 2010a). These 
standards are shown in Appendix 1 and are 
available on the CEC website (http://www.
cec.sped.org).
General education candidates. With the rates 
of students with ASD increasing in the gen-
eral education classroom, it is essential that 

the general education teacher be equipped 
with knowledge of these students. The 
Connecticut State Department of Educa-
tion (2005) noted that there is no standard 
for training professionals, yet a certain level 
of knowledge is required for a team to col-
lectively plan and meet the needs of these 
learners. They further outlined that this 
knowledge base should include an under-
standing of early intervention, cooperative 
planning, curriculum, systematic instruc-
tion, evidence-based strategies, social skills, 
and transition planning. General education 
teachers need this knowledge despite the 
presence of a paraprofessional in the class-
room to work with the student with ASD 
(Robertson et al. 2003).

A survey of 35 pre-service teacher can-
didates who were completing their final 
student teaching indicated that both ele-
mentary education candidates (e.g., general 
education candidates) and special educa-
tion candidates had knowledge of ASD, but 
the quality of their responses to the survey 
questions varied (Murray 2008). The ele-
mentary education candidates tended to 
have less accurate information and their 
responses tended to be based more on ste-
reotypes of media images and less on actual 
data. In general, they did not recognize that 
ASD was a continuum of disabilities that 
incorporated a wide range of strengths and 
weaknesses. Additionally, less than 20% of 
the general education candidates reported 
any field experiences that included interac-
tion with students with ASD.

The pre-service elementary education 
candidates who took this survey received 
one 37-h, required, overview course 
in special education that covers all dis-
abilities, disability laws, and instructional 
accommodations and modifications. This 
requirement is typical for most general 
education teacher candidates. This course 
is taken at the beginning of their course-
work for certification. By comparison, 
special education candidates receive over 
300 h of course work. It would appear that 

http://www.cec.sped.org
http://www.cec.sped.org
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more information about ASD, as well as 
 practical  experience working with  students 
with ASD in the general classroom is 
needed and should be offered closer to the 
time these candidates will actually work 
with students in a classroom setting.

Special education candidates. Since special 
education teachers have specific respon-
sibilities for program planning, team 
consultation, and specialized instruction, 
pre-service special education candidates 
need a higher level of knowledge and skill 
in working with students with ASD. Con-
sequently, special education pre-service 
candidates take additional coursework in 
these areas. But does this additional pre-
service coursework prepare the initial spe-
cial educator to meet the needs of the ASD 
student?

In the Murray (2008) survey, special 
education candidates received an addi-
tional seven courses in teaching students 
with disabilities. On the survey questions, 
they demonstrated higher levels of scien-
tifically-based information about ASD. 
For instance, 100% of the candidates in 
this group were able to list common char-
acteristics of ASD and to name common 
strategies to be used with students with 
ASD. However, this group was less clear 
on who has the responsibility to identify 
student’s eligibility and they continued to 
harbor some stereotypic myths, although 
at a lower level than their general educa-
tion peers. Although special education 
candidates reported more interaction with 
students with ASD in field experiences, 
less than 50% of the special education can-
didates reported having two or more field 
experiences with students with ASD.

Why is this important? Practical experi-
ence and fieldwork are essential to develop 
skills in working with students with dis-
abilities. Research has shown that, when 
well-supervised field experiences replace 
some classroom lectures, candidates can 
actually master the course content at a 
higher level than those who have only had 

the classroom teaching (Spear-Swerling 
and Brucker 2004). Additionally, candi-
dates’ self-perceptions of their content 
knowledge acquisition was increased (Fang 
and Ashley 2004; Spear-Swerling et al. 
2005). Likewise, working with a variety of 
students on the spectrum can help to dispel 
myths and stereotypes associated with indi-
viduals with ASD (see Case Study 12.1).

Case Study 12.1: 

Mark and Robert

Mark is in his final year of a pre-service 
certification program that prepares him 
to teach both elementary and special edu-
cation students. Next semester, he will 
student teach in general education and spe-
cial education classrooms for a total of 16 
weeks. This semester, in preparation for 
student teaching he is taking a required 
field experience that requires him to work 
with students at an urban K-8 school 3 h per 
week for 16 weeks. The field experience is 
supervised by two faculty members. Mark’s 
time is split between assessing and provid-
ing remedial instruction for a student and 
teaching a science unit in the general educa-
tion classroom with three other candidates. 
The first week, Mark was assigned to do 
his individual work with Robert, a student 
with ASD. Robert is also in the first-grade 
classroom where Mark is teaching science 
with his group. Last year, in kindergarten, 
Robert did not speak all year. This year, he 
has established a relationship with his first-
grade teacher and uses limited language 
within the classroom. He likes anything red 
and carries a red footstool wherever he goes 
in the school.

Mark’s initial reaction to working with 
Robert was panic. He indicated to the fac-
ulty supervisors that he did not know how 
to teach children with autism. In the first 
session, Robert had not responded ver-
bally to any of Mark’s assessment questions, 
although Robert did write a sentence. After 
the first session, Mark consulted with the 
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Conclusions. It is apparent that both 
 general education and special education 
pre-service teacher candidates need addi-
tional knowledge of and exposure to stu-
dents with ASD, as opposed to generalized 
knowledge about students with disabilities. 
General education candidates need a basic 
knowledge to work with students with 
disabilities, including students with ASD 
in their classrooms and the skills to team 
with other professionals. Special education 
candidates need more scientifically-based 
information and skills in order to make 
appropriate instructional decisions for these 
students. If it is not possible to add course-
work into candidate programs, topic specific 
seminars on ASD should be required. Both 
groups need consistent, well-supervised 

field experiences to increase pre-service 
knowledge and skills as well as to increase 
candidates’ self-perceptions about working 
with  students with ASD. Appropriate field 
experiences can also help to dispel stereo-
types of students with ASD.

Given the nature and needs of students 
with ASD, a generalized special education 
pre-service program that prepares students 
to teach a broad variety of students with 
disabilities may not be sufficient to equip 
initial educators with the competencies to 
program, manage, assess, and provide spe-
cialized instruction to students with ASD. 
If this is the case, both advanced instruction 
at the graduate level and well-developed 
in-service programs may be needed before 
competencies can be fully developed.

Advanced Certification 
(Graduate Level)

Given the amount of information,  training 
and experience required for initial cer-
tification, it is no wonder that advanced 
training is required to fully understand 
ASD and appropriate interventions for this 
population. It is at the graduate level that 
educators have the opportunity to study a 
disability category in depth and develop 
more disability specific knowledge and 
understanding. Many teacher prepara-
tion universities therefore provide gradu-
ate programs in which students may earn 
a master’s or other advanced degree in a 
specific disability category. The CEC has 
developed standards for teachers of spe-
cific disabilities that university programs 
may use as a framework in developing their 
graduate program (CEC 2010b). These 
guidelines are shown in Appendix 2 and are 
available from the CEC website.

Due to the low incidence of autistic 
disorder in the past and its current rapid 
growth (Oller and Oller 2010), the CEC 
standards have only recently been devel-
oped. This action again reflects the rapid 

faculty supervisors and, using his knowledge 
from his coursework, developed a plan for 
assessment that would build on pointing 
to choices and reward any attempt Robert 
made to comply with Mark’s request. Mark 
added visuals to his instruction and, through 
consultation with the classroom teacher, he 
began to use Robert’s favorite white board 
and a red marker. Mark also observed Rob-
ert in the classroom and determined which 
strategies the teacher used to work effectively 
with Robert. By the second week, Robert 
was complying with all of Mark’s directions. 
By the third week, he was answering Mark 
in one- or two-word responses. At the end 
of the ninth week, Robert was responding 
verbally, writing dictated words and sen-
tences on his white board, and remaining 
focused. He was tolerating the supervi-
sors’ observation of his sessions and the red 
footstool was left in the classroom for the 
first time this semester. Mark noted that he 
was fortunate to have this field experience 
because it helped him to recognize what he 
already knew and how he could use consul-
tation with other professionals to work with 
students with ASD. It also dispelled some 
misconceptions he had about ASD. His con-
fidence level in working with these students 
is very high.
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rise in the identification of children under 
IDEA as eligible for special education 
under the educational disability category 
of autism. The ten professional standards 
addressed in the Initial Skill Set are foun-
dations, development and characteristics 
of learners, individual learning differences, 
instructional strategies, learning envi-
ronments/social interactions, language, 
instructional planning, assessment, profes-
sional and ethical practice, and collabora-
tion. The six standards addressed in the 
Advanced Knowledge Skill Set are lead-
ership and policy, program development 
and organization, research and inquiry, 
individual and program evaluation, profes-
sional development and ethical practice, 
and collaboration. Hopefully, these stan-
dards will be addressed in the course work 
requirements at graduate level for students 
pursing advanced degrees in ASD.

As important as course work is in 
advanced levels of teacher preparation, 
nothing enhances a student’s program more 
than supervised clinical experience with 
children with ASD. A clinical experience 
in a controlled setting conducted under the 
direction of professors allows the graduate 
student to acquire the ability to translate 
knowledge into practice. Indeed, there is a 
large body of research that speaks to the 
effectiveness of supervised clinical experi-
ences. For instance, research has shown 
that having a longer student teaching expe-
rience, especially when it is concurrent 
with theoretical coursework, is associated 
with stronger outcomes for teachers in 
terms of ability to apply learning to prac-
tice. Program designs that include more 
practicum experiences and student teach-
ing, integrated with coursework, appear 
to make a difference in teacher’s practices, 
confidence, and long-term commitment to 
teaching (Darling-Hammond and Brans-
ford 2005).

Given the combination of course work 
and clinical practice, institutions in higher 
education have the opportunity today to 

fully prepare students in advanced degree 
programs to be competent in delivering 
appropriate services to individuals with 
ASD in the public schools. In fact, these 
individuals would be expected to be the 
leaders in their district for the ASD popu-
lation and, because of their solid knowl-
edge and understanding of the disorder, 
would be expected to engage in identifying 
evidence-based or at least promising prac-
tices for children with ASD. When these 
students leave their graduate programs and 
engage in teaching in the public schools, 
it is then the responsibility of the school 
districts’ professional development initia-
tives to address the dissemination of newly 
identified EBP information and to conduct 
on-going training in the implementation 
of such practices.

In-service Training

In addition to being a Sisyphean effort to 
constantly identify and address the chang-
ing needs of an individual with ASD, it is 
an equally Herculean effort for districts 
to stay abreast of the most recent knowl-
edge and practices for this population. 
It becomes a moving target, as research 
into this disability increases and more and 
more interventions are identified. How 
are districts to stay on top of this constant 
flow of information? How can they dis-
tinguish best practice from popular prac-
tice from ineffective practice? Another 
hurdle districts encounter with in-service 
training is staff turnover. A district might 
carefully and thoughtfully craft a series of 
in-service workshops on ASD but if those 
teachers leave for any reason, the district 
needs to retrain or at least re-visit their 
in-service program for teachers of stu-
dents with ASD. All of these issues can be 
very costly in an age where many district 
Boards of Education are looking for cost 
effectiveness.
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Public school personnel engage in on-
going training through their district’s pro-
fessional development activities, activities 
that are mandated under NCLB. Much has 
been written about teacher training after 
certification, which has its roots in the edu-
cational theory of situated learning. This 
theory believes that learning needs to take 
place within the context and culture of real 
situations, as opposed to presentations of 
abstract concepts (Lave and Wenger 1991).

In the area of ASD, it has become the 
mission of many districts to give knowledge 
to both parents and professionals in order to 
support individuals with ASD in the inclu-
sive classroom, the community, and their 
special education program. Challenges in 
doing this involve the complexity of ASDs, 
the number of individuals with ASD in the 
general education classroom, and the spe-
cialized treatment and services that may be 
needed by these individuals. States face the 
challenge of possible inequity of service if 
there is not a statewide plan for this type 
of professional development and it may 
result in not only inequity of services but 
inadequate knowledge of the spectrum 
disorders and the implementation of only 
those methodologies that someone in the 
district is aware of despite lack of evidence 
of effectiveness or appropriateness for all 
individuals with ASD in the district. For 
example, many districts have a centralized 
preschool program that has a comprehen-
sive program for young children with ASD 
but have many elementary and several 
middle schools and high schools to which 
this population transitions as they advance 
in age. These receiving schools may fre-
quently be unprepared and ill-advised 
regarding programs and supports for this 
population. This may then lead to parental 
frustration, staff anxiety, and inappropriate 
programming for these children. School 
districts often find themselves employing 
a variety of consultants to support staff in 
the various buildings resulting in inequity 
of service, disconnected programs, lack 

of ownership by the district staff, and no 
internal level of expertise. This inefficient 
model can become costly and difficult to 
maintain (Eren and Cook 2009).

In order to begin the process of devel-
oping comprehensive programming for 
all individuals with ASD in a district and 
employing EBP to meet their complex 
needs, a district must have the internal 
expertise in ASD and the ability to assign 
people to create a comprehensive school 
district program or it must engage a con-
sultant with expertise in ASD to coordinate 
the program development process in the 
district to ensure that the district devel-
ops the capacity to serve all children on 
the spectrum at all grade levels. Through 
a consultative model, a district can develop 
and assume ownership of all of their chil-
dren on the spectrum, have appropriate 
training and guidance in assessment, edu-
cational intervention, and transition for 
children with this disability. Only then will 
a district be able to avoid limiting itself to 
one methodology and be able to address 
the totality of district program develop-
ment through in-service training.

In order to be comprehensive, effective, 
and long lasting, an in-service plan for edu-
cators who are working with individuals 
with ASD must, to some degree, parallel 
the training provided in advanced teacher 
preparation programs. The graduate pro-
gram design can be reconfigured into 
three phases of training, again basing the 
training on the development of a teacher’s 
competency as indicated in the CEC stan-
dards. All three phases of training would 
include traditional, didactic instructional 
workshops as well as hands-on follow-up 
in the form of demonstrations, modeling 
and guided practice by the trainers with the 
actual children the teachers are currently 
teaching. Supervision would also occur 
by targeting specific competencies taught 
in the training workshops and follow-up 
and objectively measuring the teacher’s 
performance in their implementation. 
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The follow up demonstrations, modeling, 
guided practice and supervision are  critical 
for successful implementation of EBP. 
McGee and Morrier (2005) point out that 
numerous studies have provided repeated 
documentation of the failure of traditional 
training workshops to develop new skills. 
This is especially true when outcomes of 
workshop training were compared with 
hands-on training.

Phase 1 of in-service teacher training 
would be available to and required of all 
teachers in the district. This training would 
incorporate general knowledge of the char-
acteristics of individuals with ASD and the 
challenges they face in the areas of commu-
nication, behavior, and social interaction. 
General strategies and positive behavioral 
supports would be emphasized on this 
level as well as a deep understanding of the 
ASD perspective or limited understand-
ing of theory of mind, central coherence, 
and executive functioning. Only by having 
this basic knowledge would a teacher be 
expected to understand why one interven-
tion might be more appropriate and effec-
tive over another suggested intervention. 
For example, understanding that many 
individuals with ASD also have an intel-
lectual disability and poor motor planning 
skills would allow a teacher or therapist to 
possibly rule out the use of sign language 
as a long-range communicative strategy 
and suggest that the team look at alter-
native long-range plans in communica-
tion development for this particular child. 
Competency at this level would ensure that 
the professional educator would be able to 
understand the need for and to provide for 
appropriate visual supports, organizational 
supports, task analysis support, communi-
cative supports, and behavioral supports in 
the general education setting. Educators 
would not be making excuses for the indi-
vidual with ASD and modifying all work, 
requiring less work, and relaxing behav-
ioral standards, but rather they would bet-
ter understand why the student is engaging 

in the behavior he is currently engaging 
in and support him in the development 
of more appropriate behavior and self-
 initiated strategies. On a larger,  systemic 
scale, phase 1 would provide basic infor-
mation about ASD and assist the district 
in developing guiding principles for sup-
porting students with ASD within a sound 
philosophical structure and support. Phase 
1 would also emphasize the importance of 
a multidisciplinary team approach for plan-
ning, implementing, and tracking program 
success through on-going data collection.

Phase 2 of in-service teacher training 
would focus on the training of specific 
methodologies for specific populations 
with ASD. For example, a preschool 
program staff might be given intensive 
training in the methodology of applied 
behavior analysis (ABA), including discrete 
trial instruction, while a high school staff 
training might focus on intensive train-
ing in the use of video modeling and peer 
buddy systems to enhance social compe-
tency at that level. In this phase, it would 
be critical for the district to identify cur-
rent evidence-based strategies and develop 
a plan to ensure that training is given in 
these specific strategies or methodologies 
to the appropriate personnel in the district. 
In this phase, professional staff in the dis-
trict would also be given the directive and 
training to review research on a proposed 
intervention and together, as a multidisci-
plinary team, decide if it might be a prom-
ising practice for an individual child.

Phase 3 of in-service teacher training 
would be specific to the area of assessment 
and eligibility determination. According to 
IDEA, a multidisciplinary team must con-
duct a multidisciplinary assessment in order 
to determine eligibility and specific program 
goals and objectives for each child referred 
to special education for services. In the area 
of assessment, there are specific instruments 
that are used to identify/diagnose ASD 
and specific instruments to test specific 
domains related to the triad of disabilities 
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in this population (social, communication, 
and behavior). For example, in the area of 
communication, it is critical to assess prag-
matic language in an  individual suspected 
of having an ASD although pragmatic lan-
guage assessment is not always required 
or needed in a communication assessment 
with other suspected populations. Much 
has been written about assessment in ASD 
and the importance of an in-depth knowl-
edge of the disability and knowledge of and 
training in specific instruments. Volkmar 
et al. (2005) discuss issues related to the 
assessment of individuals with ASD. It is 
highly unlikely to have everyone in a dis-
trict trained comprehensively, even within 
their discipline, in assessment of individuals 
with ASD. Therefore, it may be more pru-
dent for a district to have a highly trained, 
multidisciplinary assessment team that is 
responsible for assessing and determining 
eligibility for autistic disorder under IDEA 
along with the child’s home school team. 
This specialized team would have extensive 
training in instruments within their domain 
of expertise as well as extensive training 
and experience in assessing individuals with 
ASD. This level of training would be on-
going as new information and assessments 
become available.

Finally, Phase 3 would include on- 
going, intensive, hands-on training across 
all schools and with all staff working with 
the ASD population, in all settings, in mea-
sures of on-going assessment, data col-
lection, and data-based decision-making. 
School districts cannot assume that anyone 
and everyone can take data if they are given 
paper and pencil. In order to ensure fidelity 
of data, all individuals must be trained in the 
type of data they are expected to take and 
teams will need guided training in reviewing 
data on a regular basis and making decisions 
based on the data. Data-driven instruction is 
not a new concept for educators but it is not 
always addressed in in-service training mod-
ules other than modules grounded in ABA.

The Teaming Process

Teaming, sometimes referred to as collabor-
ative teaming, is a dynamic process in which 
teachers, parents, related service providers 
and other individuals working with a child, 
come together to troubleshoot problems a 
child might be experiencing in his or her 
educational program. The ultimate goal of 
collaboration is to improve teaching and 
learning (Turnbull et al. 2004).

Mandates for Teams
As previously discussed, IDEA has a clear 
mandate for a multidisciplinary team to 
not only assess but also plan and imple-
ment educational programs for children 
with ASD. The National Research Coun-
cil (2001) states the domains that need to 
be addressed in a comprehensive program 
for a child with ASD. These domains are 
social development, cognitive develop-
ment, verbal and non-verbal commu-
nication, adaptive skills, motor skills, 
and behavior. In young children, the 
pivotal skills that need to be addressed 
include joint attention, symbolic play, 
and receptive language. Given the variety 
of domains, it is clear that no one team 
member will have a high level of exper-
tise in all domains. Yet a team, collec-
tively, should have the breadth and depth 
of knowledge about ASD in all of the 
domains required for program decision-
making and planning (Connecticut State 
Department of Education 2005). In addi-
tion, NCLB requires that all children have 
access to the general education curricu-
lum. For a student with ASD to achieve 
these goals, a teacher who knows the gen-
eral education curriculum will need to be 
involved in program planning and inter-
vention. Finally, a parent, under IDEA, 
is a member of their child’s educational 
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team and must also be included to ensure 
a comprehensive picture of a child across 
all settings. Without these representatives, 
errors in decision-making can and will 
occur (see Case Study 12.2).

Another initiative in education across 
all states is inclusive education, first dis-
cussed in IDEA (Public Law 94-142) as it 
relates to the least restrictive environment 
(LRE) and further supported by NCLB, 
which requires all but 1% of the total spe-
cial education population to participate 
in district-wide mastery testing that is 
based on the general education curricu-
lum. Again, it would be difficult to include 
a child with ASD for any part of the day 
in the general education environment 
without a team of educators representing 
special education, related services, and 
general education involved in the plan-
ning of his program. This becomes even 
more imperative at the secondary level 
where multiple general education teach-
ers would be involved in addressing goals 
and objectives and generalizing academic, 
communication, behavior, and social skills 
across all settings. It is less likely that edu-
cators who received training 10 or more 
years ago learned strategies for support-
ing students with significant disabilities to 
fully participate and learn within the gen-
eral education curriculum (Sonnenmeier 
et al. 2005).

Case Study 12.2: 

Special Education Eligibility

A team was discussing continuing eligibility 
for special education services under IDEA 
for a child who had been given a diagno-
sis of high-functioning autism by a private, 
clinical psychologist. The school psycholo-
gist believed the child no longer quali-
fied based on his score on the Childhood 
Autism Rating Scale (CARS; Schopler et al. 
1988). When the consultant asked who 
completed the CARS, the school psycholo-
gist replied that she did with the help of the 
child’s teacher. The parent had not been 
consulted.

As the team reviewed the CARS results 
with the parent, the parent was able to give 
very clear examples of John’s inability to 
adapt to change (new environments) while 
the school staff stated they did not see any 
difficulty at all with this. The team was 
asked to consider that it was June and John 
was very familiar with his current schedule 
and routine and transitioned without diffi-
culty at this time, as opposed to significant 
transition issues at the beginning of the 
school year. The mother requested that the 
team take her son to McDonald’s and sit at 
a table other than the one right next to the 
door and see how he adjusted! She was also 
able to give additional examples to illustrate 
John’s abnormal fears, object use, and emo-
tional response.

As the parent gave these examples, other 
members of the team thought of some related 
school examples to which they had not pre-
viously given much thought. For example, 
the teacher stated that John showed abnor-
mal fear during storybook week when adults 
visited the building dressed as storybook 

characters. John would get very upset and 
cry if he encountered one of these charac-
ters in the hall. The paraprofessional stated 
that John would also get upset if his seat was 
taken at the lunch table. He would always 
rush into the lunchroom to be sure he was 
first so that he could take “his” seat.

These comments, when considered, 
changed the CARS overall rating signifi-
cantly. With this new information and per-
spective, the team decided that this child 
continued to have characteristics consistent 
with autism that impacted his educational 
progress (both academic and social). It was 
decided he did indeed continue to qualify 
for services under the IDEA eligibility cat-
egory of autistic disorder.
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Finally, to further support the impor-
tance of the teaming process one only has 
to look at the complexity of a child on the 
autism spectrum. In addition to the aca-
demic domains that would be addressed for 
all children, children with ASD may have 
needs that are not specifically included in 
the standards for a given district or state. 
For example, toileting, dressing, and eating 
skills would not be part of the educational 
standards in the general education cur-
riculum yet they are clearly areas that may 
need to be directly addressed with some 
individuals with ASD. One would likely 
not find social competency skills listed in 
the standards for secondary education, yet 
many individuals with ASD need specific 
instruction in social skills, such as answer-
ing the telephone and personal grooming. 
In short, the uniqueness and complexity of 
ASD requires a multidisciplinary team with 
individual expertise in multiple disciplines, 
to fully address all program components 
required for a comprehensive program for 
a child with ASD.

Theoretically, many can agree on the 
importance of a multidisciplinary team 
with individual expertise in each of the 
many areas that need to be addressed in 
a program for an individual with an ASD. 
However, teaming itself can be a very com-
plex process and can result in a dysfunc-
tional teaming process that is ineffective 
in program planning and delivery. Strong 
team relationships are based on trust, 
cooperation, and open communication and 
positively impact outcomes for the indi-
vidual (Connecticut State Department of 
Education 2005).

Differing Philosophical 
Perspectives of Team Members

Each team member will often come to a 
team meeting with their own perspective and 
philosophy regarding effective intervention, 
their own level of knowledge about ASDs, 

and their own level of knowledge of EBP 
within their discipline (Swiezy et al. 2008). 
Mallory (1992) discussed the three theoreti-
cal models of early intervention practice in 
order to identify the common values that 
characterize them: the developmental per-
spective, the biological perspective, and 
the functional (or behavioral) perspective. 
These theoretical models are still evident 
today and are reflected in the training of the 
professionals involved in program planning 
and implementation for individuals with 
ASD. Each theoretical foundation has value 
and deserves respect and consideration 
when looking at a child’s needs.

Developmental model. This model is 
most often represented on the team by the 
general education teacher, especially if we 
are discussing a child at the elementary 
level. The individual trained in the devel-
opmental model is often concerned with 
the concept of “readiness.” If the student 
is not ready to learn something, we need 
to wait until he is developmentally ready 
to achieve this skill. The assumption is, 
according to Mallory (1992), that devel-
opmental principles can guide interven-
tion practice. The educator trained within 
a developmental philosophy would most 
likely be child- centered, emotionally sup-
portive, and value play and problem solving 
activities in the educational process.

Biological model. This model is an out-
reach from the medical model. It seeks 
biological explanations for development 
and behavior. Frequently the biological 
perspective is represented by the occupa-
tional therapist or physical therapist on the 
team. Their philosophy focuses on good-
ness of fit. They recognize and respect 
individual differences and focus on help-
ing the individual adapt to or cope with 
the environment. The child’s biological 
constitution is respected and addressed in 
the educational environment in the form 
of sensory integration activities and adap-
tive equipment and materials. According 
to Mallory (1992), progress is seen in this 
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model as children become able to self-reg-
ulate when presented with complex envi-
ronmental stimuli.

Behavioral model. This model (the func-
tional model, defined by Mallory (1992)) 
has its roots in the philosophy of John 
 Watson and B. F. Skinner. These two indi-
viduals have contributed to our understand-
ing of the operant conditioning model for 
explaining, predicting and changing human 
behavior (Alberto and Troutman 2009). 
All behavior is learned and behavior that 
is reinforced will increase, while behavior 
that is ignored or punished will decrease. 
Over time, contingent responses become 
internalized. Typically, the individual on 
the team most closely grounded in the 
behavioral philosophy is the special educa-
tion teacher. Their training often involves 
direct, systematic instruction based upon 
individualized, measurable goals and objec-
tives. Task analysis, shaping, chaining, 
teacher-directed instruction, and positive 
reinforcement are part of this perspective, 
along with the recognition and importance 
of data collection.

Summary. Each of these philosophies 
has value and merit when making program 
decisions. The three philosophies can at 
times converge and help to guide profes-
sional practice. The teacher with the devel-
opmental background will know what is an 
age-appropriate task for an individual; the 
behaviorist will be most adept at data col-
lection and functional behavior assessments; 
and the biologically based interventionist 
will have creative ways to adapt the environ-
ment in order for the child to participate in 
activities and develop skills. The challenge 
in the teaming process is to decide which 
lens or perspective is the appropriate one 
for any given situation at any given time in 
the child’s life and what EBP can be imple-
mented related to this perspective.

In Case Study 12.3, each team member 
had a valid opinion based on their philo-
sophical training and the team could have 
argued the strategy for hours. Is there an 

EBP for shoe tying? Not that we are aware 
of, but task analysis is an evidence-based 
strategy and therefore might be a promis-
ing place to begin with in addressing this 
issue. The fact that data collection would 
occur meant that the team was comfort-
able in trying this intervention and revis-
iting their decision based on the data 
presented at the next team meeting. If the 
data showed no progress in 1 month of 
consistent instruction, then the use of Vel-
cro might be reconsidered for this issue. 
Effective teaming must be in place in order 
for a multidisciplinary team to explore and 
discuss options that represent different 
philosophical models.

Case Study 12.3: 

Multiple Philosophical Perspectives 
in the Teaming Process

A team meeting was held for Bryan, who is 
12 years old, diagnosed with autism, nonver-
bal and intellectually impaired. His mother 
came to the meeting and requested that the 
team teach him to tie his shoes. He was a 
large youngster and she felt it was stigmatiz-
ing and embarrassing for her to have to tie 
his shoes in public places (such as the mall 
or church). The general education teacher 
immediately explained to the mother that 
her son had a cognitive disability and was 
not ready to comprehend the complicated 
task of tying his shoes. Mentally he was very 
much like a 5 year old and most 5 year olds 
do not tie their shoes independently. The 
occupational therapist explained to the par-
ent that her son had significant fine motor 
problems and would not be able to perform 
the fine motor movements required to tie 
one’s shoes, therefore she should buy him 
shoes with Velcro. The special education 
teacher stated that this youngster needed to 
develop more independence and since shoe-
tying instruction had not been attempted, it 
was worth a try. She would use a task analy-
sis, take data on the mastery of each step 
and the team could evaluate Bryan’s prog-
ress based on the data in one month.
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Communication in  
the Teaming Process

Communication among team members 
is essential for implementing EBP. Typi-
cally, the individualized education program 
(IEP) meeting is the only time the entire 
team comes together to discuss issues or 
challenges in program planning and imple-
mentation. This is not necessarily the most 
effective vehicle to promote communica-
tion among team members. IEP meetings 
have a regulatory purpose and must cover 
specific topics, lengthy paperwork needs to 
be completed, and discussion and decisions 
must be documented. It is a formal process 
that is not always a comfortable one for 
parents to participate in and may result in 
one-way communication, with the school 
personnel telling a parent what the issues 
are and what will be done to address them. 
Research on the IEP process has generally 
reported that the traditional process has 
been more of legal compliance in the form 
of documentation in paperwork rather 
than a problem-solving, dynamic process 
(Turnbull et al. 2004).

A team meeting process is suggested in 
addition to the federally required IEP pro-
cess. Teams that function collaboratively 
and meet on a regular basis provide a suc-
cessful mechanism for proactively develop-
ing, implementing, and monitoring the 
effectiveness of programs and interven-
tions for children with ASD throughout 
the school year (Connecticut State Depart-
ment of Education 2005). A team meeting 
is less formal, can include everyone work-
ing with the child, and has an agenda estab-
lished by the team members beforehand. It 
can be an effective mechanism in decision-
making for program planning and imple-
mentation of EBP. Parents may feel more 
comfortable with this process and teachers 
and related service providers can be involved 
in collaborative problem solving instead of 
simply reporting current levels of function-
ing. An effective team meeting has an 

agenda developed prior to the meeting, 
with everyone invited to submit a topic to 
be discussed; is time limited; and results in 
notes, given to all participants, that identi-
fies what topics were discussed, who will be 
doing what to address each issue, and when 
this action will occur. A sample of team 
meeting notes can be found in Appendix 3.

Team meetings can be held as frequently 
as every month or as infrequently as twice 
a year. The team meeting process allows 
team members to review current data, dis-
cuss progress, and make recommendations 
for changes in program implementation to 
ensure progress. The number of team mem-
bers at the meeting allows many different 
disciplines to suggest possible EBP solutions 
for issues that are raised (see Case Study 
12.4). Waiting for an IEP meeting to be 
scheduled and held can often result in weeks 
of wasted time in pursuing a strategy that is 
not working or allowing a strategy to con-
tinue that can be harmful to the student.

Case Study 12.4: 

Team Meetings

A high school student, Susie, was having dif-
ficulties during her free period in the Media 
Center. Every day, loud arguments occurred 
at her table until the Media Center librarian 
separated the students. A team meeting was 
requested by the parent and held within a 
week.

At the team meeting, the psychologist 
reported that the meeting was not neces-
sary, everything in the Media Center during 
Susie’s free period was fine. The students 
were all sitting together again and there 
were no arguments or disruptions. The par-
ent contributed the following information to 
the team. When she asked her daughter how 
things were going during her free period in 
the Media Center, her daughter innocently 
replied, “Oh fine, I just give Katie a dollar 
everyday and I can sit at the table with all of 
my friends.”
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Curriculum matrix. Communication 
among team members allows the team to 
engage in on-going evaluation of chosen 
strategies and the opportunity to discuss 
new evidence-based strategies for different 
situations throughout the day. Other ways 
to facilitate communication among team 
members include the curriculum matrix 
(see Appendix 4), which allows all teachers 
to see which goals and objectives may be 
addressed in their educational setting. The 
team can help decide which EBP is appro-
priate for each setting or, if one has been 
identified for all settings, training can occur 
for all team members at the meeting.

Curriculum template. Another way to 
promote communication among team 
members and to facilitate discussion among 
team members in implementing EBP is the 
curriculum template. The curriculum tem-
plate (see Appendix 5) gives all team mem-
bers the unit of study in any given subject 
area, the key concepts to be covered in the 
unit, the key vocabulary to be understood, 
the specific teaching methods, and the 
evaluation methods the teacher will employ 
in the class. The team can then review the 
template for any given subject area and 
various professionals may make sugges-
tions regarding evidence-based instruc-
tional strategies. For example, the special 
education teacher may suggest priming, 
an evidence-based strategy that essentially 
pre-teaches some of the more difficult 
concepts. Perhaps the speech and language 

pathologist will be able to prime the vocab-
ulary in the unit prior to the unit starting 
in the general education classroom.

Ecological inventory. A final strategy to 
promote team communication so that 
the team can discuss and suggest EBP to 
support a student is an ecological inven-
tory. An ecological inventory is intended 
to delineate the types of performance and 
skills that would be expected by a person 
without a disability in the environment 
(Westling and Fox 2004). It is helpful for 
a collaborative team to have an inventory 
of the behavioral expectations for an indi-
vidual in the educational environment in 
which they are to be included. For exam-
ple, when a student is in fifth grade and 
transitioning to sixth grade, an ecological 
inventory of the sixth grade environment 
can be very helpful to the team in deter-
mining what skills might be primed to 
make the transition easier for the student. 
An example of an ecological inventory for 
a student entering middle school can be 
found in Appendix 6. Using this example, a 
team might decide that the evidence-based 
practice of priming be used to teach the 
student how to open a combination lock, 
a behavior that was not expected in the 
elementary school. The special education 
teacher could create a task analysis to open 
a combination lock and the student could 
practice the steps at home during the sum-
mer prior to the opening of school.

Other Examples of Implementing 
EBP Using the Teaming Process

The preschool special education teacher ●●

was working on the development of joint 
attention during circle time with Katie. 
Through a team discussion, the speech 
and language pathologist suggested sev-
eral games to promote joint attention on 
the child’s developmental level, including 
Peek-A-Boo and joint activity routines.
John was a nonverbal, 3 year old who ●●

screamed throughout the day. The school 

Clearly, this information uncovered a bul-
lying situation and led the team in deciding 
to implement a peer buddy system suggested 
by the social worker as an evidence-based 
practice to improve social interaction. The 
special education teacher also suggested 
video modeling as another evidenced-based 
strategy to use to help this youngster recog-
nize and appropriately respond to a bullying 
situation. Without this team communica-
tion and discussion, the bullying would most 
likely have continued.
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psychologist on the team suggested that 
she do an assessment to determine the 
function of the behavior. When the data 
was reviewed by the team, it was deter-
mined that the function of the screaming 
was to refuse a task. The speech and lan-
guage pathologist suggested the devel-
opment of a functional communication 
program beginning with teaching John a 
way to say no in an appropriate way. The 
team decided on using a head nod for no 
and the special education teacher sug-
gested she teach the head nod for no in 
a discrete trial format until it was under-
stood by John.
Lizzy, for no apparent reason, became ●●

frightened by people who entered her 
second-grade classroom wearing eye-
glasses. Even the speech and language 
teacher who had previously had a posi-
tive working rapport with Lizzy was met 
with a scream when she entered the room 
wearing her much needed eyeglasses. 
Since the function of the behavior was 
obvious, the team meeting focused on 
deciding on an evidence-based practice to 
extinguish the screaming. The psycholo-
gist suggested a behavior plan for Lizzy. 
Simply ignore the behavior and reinforce 
Lizzy when she stops screaming. Since 
this was an evidence-based practice, the 
team decided to try this intervention. 
After 2 weeks of implementation, the 
data showed that this intervention was 
not at all effective. The screaming could 
not be ignored. Lizzy kept screaming 
until the person with the eyeglasses left 
the room. The team met again to discuss 
other options. The special education 
teacher suggested a Social Story (Gray 
2000) to explain why people wear eye-
glasses. Given Lizzy’s cognitive ability, 
the team felt this evidence-based strategy 
might be effective. The Social Story was 
written and reviewed with Lizzy prior to 
the arrival of the speech pathologist. The 
Social Story effectively gave Lizzy the 
reason for the eyeglasses (people wear 
glasses so they can see) as well as a strat-
egy to replace screaming (I will try not 
to scream and tell the person to remove 
their glasses). After 3 days, Lizzy did not 

Conclusion

More research and exploration into effec-
tive teaming practices to enhance the imple-
mentation of EBP is certainly warranted. 
The Ziggurat Model developed by Aspy and 
Grossman (2008) is one such program that 
might be reviewed and evaluated as an evi-
dence-based teaming process for evidence-
based practice decision-making. This model, 
according to the authors, provides a process 
and a framework for designing individu-
alized, comprehensive intervention plans 
for individuals with ASD and promotes 
collaboration and communication among 
team members throughout the stages of the 
intervention process. This model is further 
supported by the Comprehensive Autism 
Planning System (CAPS) for individuals with 
Asperger syndrome, autism, and related dis-
abilities (Henry and Smith Myles 2007). The 
CAPS assists a team in organizing a student’s 
day and incorporating needed supports.

In conclusion, practicing evidence-
based practices can be a daunting challenge 
in public schools. Effective implementa-
tion of EBP requires adequate training 
and team collaboration. Training begins 
with pre-service teacher candidates and 
progresses through advanced training at 
the university level. Content at these levels 
should be carefully selected to address not 
only EBP but also skills related to teaming 
with other professionals and parents, and 
to dispel myths related to ASDs. Addition-
ally, well-supervised field experiences with 
students with ASD need to be incorpo-
rated into pre-service and advanced level 
courses. Recently developed professional 

scream when the SLP entered the room 
but immediately said, “Please remove 
your glasses.” Once the SLP removed 
the glasses, Lizzy was heard to reply, “Oh 
there you are!”
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standards for teacher competencies are 
helpful in developing course content.

Course content at the pre-service and 
advanced levels can be controlled to include 
the important components and candidates 
can be supervised to ensure that practices 
are implemented with fidelity. It may be 
more of a challenge to ensure that adequate 
training and implementation are effected at 
the in-service level in public schools. Care-
ful crafting of the training process for each 
school or district must include the neces-
sary competencies for the level of exposure 
each teacher has to students with ASD and 
the training needs to include both didactic 
workshops and hands-on, follow-up experi-
ences. Teachers and related service person-
nel also need to be carefully trained in the 
teaming process and the implementation of 
EBP recommendations resulting from this 
teaming process must be carefully moni-
tored. Although this becomes difficult with 
the complexity of training and experience 
of school personnel, it is the final crucial 
step to ensure the effective practice of EBP. 
Through careful pre-service, advanced, 
and in-service training and teaming, we 
can ensure that students with ASD receive 
the most effective interventions.
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Appendix 1: 
Initial Knowledge and Skill Set:  

Teachers of Individuals with Developmental Disabilities/
Autism (Reprinted with permission from the Council  

for Exceptional Children)
Standard 1: Foundations

Knowledge
ICC1K1 Models, theories, philosophies, and research methods that form the basis for special 

education practice
ICC1K2 Laws, policies, and ethical principles regarding behavior management planning and 

implementation
ICC1K3 Relationship of special education to the organization and function of educational 

agencies
ICC1K4 Rights and responsibilities of students, parents, teachers, and other professionals, and 

schools related to exceptional learning needs
ICC1K5 Issues in definition and identification of individuals with exceptional learning needs, 

including those from culturally and linguistically diverse backgrounds
ICC1K6 Issues, assurances and due process rights related to assessment, eligibility, and place-

ment within a continuum of services
ICC1K7 Family systems and the role of families in the educational process
ICC1K8 Historical points of view and contribution of culturally diverse groups
ICC1K9 Impact of the dominant culture on shaping schools and the individuals who study and 

work in them
ICC1K10 Potential impact of differences in values, languages, and customs that can exist 

between the home and school
DDA1.K1 Definitions and issues related to the identification of individuals with developmental 

disabilities/autism spectrum disorders
DDA1.K2 Continuum of placement and services available for individuals with developmental dis-

abilities/autism spectrum disorders
DDA1.K3 Historical foundations and classic studies of developmental disabilities/autism spec-

trum disorders
DDA1.K4 Trends and practices in the field of developmental disabilities/autism spectrum disor-

ders
DDA1.K5 Theories of behavior problems of individuals with developmental disabilities/autism 

spectrum disorders
DDA1.K6 Perspectives held by individuals with developmental disabilities/autism spectrum 

disorders
DDA1.K7 Concepts of self-determination, self-advocacy, community and family support and 

impact in the lives of individuals with developmental disabilities/autism spectrum 
disorders

Skills

ICC1S1 Articulate personal philosophy of special education
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Standard 2: Development and Characteristics of Learners

Knowledge
ICC2K1 Typical and atypical human growth and development
ICC2K2 Educational implications of characteristics of various exceptionalities
ICC2K3 Characteristics and effects of the cultural and environmental milieu of the individual 

with exceptional learning needs and the family
ICC2K4 Family systems and the role of families in supporting development
ICC2K5 Similarities and differences of individuals with and without exceptional learning needs
ICC2K6 Similarities and differences among individuals with exceptional learning needs
ICC2K7 Effects of various medications on individuals with exceptional learning needs
DDA2.K1 Medical aspects and implications for learning for individuals with developmental dis-

abilities/autism spectrum disorders
DDA2.K2 Core and associated characteristics of individuals with developmental disabilities/

autism spectrum disorders
DDA2.K3 Co-existing conditions and ranges that exist at a higher rate than in the general popu-

lation
DDA2.K4 Sensory challenges of individuals with developmental disabilities/autism spectrum 

disorders
DDA2.K5 Speech, language, and communication of individuals with developmental disabilities/

autism spectrum disorders
DDA2.K6 Adaptive behavior needs of individuals with developmental disabilities/autism spec-

trum disorders
Skills

None in addition to the Common Core

Standard 3: Individual Learning Differences

Knowledge
ICC3K1 Effects an exceptional condition(s) can have on an individual’s life
ICC3K2 Impact of learners’ academic and social abilities, attitudes, interests, and values on 

instruction and career development
ICC3K3 Variations in beliefs, traditions, and values across and within cultures and their effects 

on relationships among individuals with exceptional learning needs, family, and 
schooling

ICC3K4 Cultural perspectives influencing the relationships among families, schools, and com-
munities as related to instruction

ICC3K5 Differing ways of learning of individuals with exceptional learning needs, including 
those from culturally diverse backgrounds and strategies for addressing these differ-
ences

DDA3.K1 Impact of theory of mind, central coherence, and executive function on learning and 
behavior

DDA3.K2 Impact of neurological differences on learning and behavior
DDA3.K3 Impact of self-regulation on learning and behavior
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Standard 4: Instructional Strategies

Knowledge
ICC4K1 Evidence-based practices validated for specific characteristics of learners and settings
DDA4K1 Specialized curriculum designed to meet the needs of individuals with developmental 

disabilities/autism spectrum disorders

Skills
ICC4S1 Use strategies to facilitate integration into various settings
ICC4S2 Teach individuals to use self-assessment, problem-solving, and other cognitive strate-

gies to meet their needs
ICC4S3 Select, adapt, and use instructional strategies and materials according to characteristics 

of the individual with exceptional learning needs
ICC4S4 Use strategies to facilitate maintenance and generalization of skills across learning 

environments
ICC4S5 Use procedures to increase the individual’s self-awareness, self-management, self-

control, self-reliance, and self-esteem
ICC4S6 Use strategies that promote successful transitions for individuals with exceptional 

learning needs
DDA4.S1 Match levels of support to changing needs of the individual
DDA4.S2 Implement instructional programs that promote effective communication skills using 

verbal and augmentative/alternative communication systems for individuals with 
developmental disabilities/autism spectrum disorders

DDA4.S3 Provide specialized instruction for spoken language, reading and writing for individu-
als with developmental disabilities/autism spectrum disorders

DDA4.S4 Use instructional strategies that fall on a continuum of child-directed to adult-directed 
in natural and structured context

DDA4.S5 Consistently use of proactive strategies and positive behavioral supports
DDA4.S6 Involve individuals with developmental disabilities/autism spectrum disorders in the 

transition planning process
DDA4.S7 Plan for transition needs including linkages to supports and agencies focusing on 

lifelong needs

Standard 5: Learning Environments/Social Interactions

Knowledge
ICC5K1 Demands of learning environments
ICC5K2 Basic classroom management theories and strategies for individuals with exceptional 

learning needs
ICC5K3 Effective management of teaching and learning
ICC5K4 Teacher attitudes and behaviors that influence behavior of individuals with exceptional 

learning needs
ICC5K5 Social skills needed for educational and other environments
ICC5K6 Strategies for crisis prevention and intervention
ICC5K7 Strategies for preparing individuals to live harmoniously and productively in a cultur-

ally diverse world
ICC5K8 Ways to create learning environments that allow individuals to retain and appreciate 

their own and each other’s respective language and cultural heritage
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ICC5K9 Ways specific cultures are negatively stereotyped
ICC5K10 Strategies used by diverse populations to cope with a legacy of former and continuing 

racism

Skills
ICC5S1 Create a safe, equitable, positive, and supportive learning environment in which diver-

sities are valued
ICC5S2 Identify realistic expectations for personal and social behavior in various settings
ICC5S3 Identify supports needed for integration into various program placements
ICC5S4 Design learning environments that encourage active participation in individual and 

group activities
ICC5S5 Modify the learning environment to manage behaviors
ICC5S6 Use performance data and information from all stakeholders to make or suggest modi-

fications in learning environments
ICC5S7 Establish and maintain rapport with individuals with and without exceptional learning 

needs
ICC5S8 Teach self-advocacy
ICC5S9 Create an environment that encourages self-advocacy and increased independence
ICC5S10 Use effective and varied behavior management strategies
ICC5S11 Use the least intensive behavior management strategy consistent with the needs of the 

individual with exceptional learning needs
ICC5S12 Design and manage daily routines
ICC5S13 Organize, develop, and sustain learning environments that support positive intracul-

tural and intercultural experiences
ICC5S14 Mediate controversial intercultural issues among students within the learning environ-

ment in ways that enhance any culture, group, or person
ICC5S15 Structure, direct, and support the activities of paraeducators, volunteers, and tutors
ICC5S16 Use universal precautions
DDA5.S1 Provide instruction in community-based settings
DDA5.S2 Demonstrate transfer, lifting and positioning techniques
DDA5.S3 Structure the physical environment to provide optimal learning for individuals with 

developmental disabilities/autism spectrum disorders
DDA5.S4 Provide instruction in self-regulation
DDA5.S5 Utilize student strengths to reinforce and maintain social skills

Standard 6: Language

Knowledge
ICC6K1 Effects of cultural and linguistic differences on growth and development
ICC6K2 Characteristics of one’s own culture and use of language and the ways in which these 

can differ from other cultures and uses of languages
ICC6K3 Ways of behaving and communicating among cultures that can lead to misinterpreta-

tion and misunderstanding
ICC6K4 Augmentative and assistive communication strategies
Skills
ICC6S1 Use strategies to support and enhance communication skills of individuals with excep-

tional learning needs
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ICC6S2 Use communication strategies and resources to facilitate understanding of subject 
matter for students whose primary language is not the dominant language

DDA6.S1 Provide pragmatic language instruction that facilitates social skills
DDA6.S2 Provide individuals with developmental disabilities/autism spectrum disorders strate-

gies to avoid and repair miscommunications

Standard 7: Instructional Planning

Knowledge
ICC7K1 Theories and research that form the basis of curriculum development and instruc-

tional practice
ICC7K2 Scope and sequences of general and special curricula
ICC7K3 National, state or provincial, and local curricula standards
ICC7K4 Technology for planning and managing the teaching and learning environment
ICC7K5 Roles and responsibilities of the paraeducator related to instruction, intervention, and 

direct service
DDA7.K1 Evidence-based career/vocational transition programs for individuals with develop-

mental disabilities/autism spectrum disorders
Skills
ICC7S1 Identify and prioritize areas of the general curriculum and accommodations for indi-

viduals with exceptional learning needs
ICC7S2 Develop and implement comprehensive, longitudinal individualized programs in col-

laboration with team members
ICC7S3 Involve the individual and family in setting instructional goals and monitoring prog-

ress
ICC7S4 Use functional assessments to develop intervention plans
ICC7S5 Use task analysis
ICC7S6 Sequence, implement, and evaluate individualized learning objectives
ICC7S7 Integrate affective, social, and life skills with academic curricula
ICC7S8 Develop and select instructional content, resources, and strategies that respond to 

cultural, linguistic, and gender differences
ICC7S9 Incorporate and implement instructional and assistive technology into the educational 

program
ICC7S10 Prepare lesson plans
ICC7S11 Prepare and organize materials to implement daily lesson plans
ICC7S12 Use instructional time effectively
ICC7S13 Make responsive adjustments to instruction based on continual observations
ICC7S14 Prepare individuals to exhibit self-enhancing behavior in response to societal attitudes 

and actions
ICC7S15 Evaluate and modify instructional practices in response to ongoing assessment data
DDA7.S1 Plan instruction for independent functional life skills and adaptive behavior
DDA7.S2 Plan and implement instruction and related services for individuals with developmen-

tal disabilities/autism spectrum disorders that is both age-appropriate and ability-
appropriate

DDA7.S3 Use specialized instruction to enhance social participation across environments
DDA7.S4 Plan systematic instruction based on learner characteristics, interests, and ongoing 

assessment
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Standard 8: Assessment

Knowledge
ICC8K1 Basic terminology used in assessment
ICC8K2 Legal provisions and ethical principles regarding assessment of individuals
ICC8K3 Screening, prereferral, referral, and classification procedures
ICC8K4 Use and limitations of assessment instruments
ICC8K5 National, state or provincial, and local accommodations and modifications
DDA8.K1 Specialized terminology used in the assessment of individuals with developmental dis-

abilities/autism spectrum disorders
DDA8.K2 Assessments of environmental conditions that promote maximum performance of 

individuals with developmental disabilities/autism spectrum disorders
DDA8.K3 Components of assessment for the core areas for individuals with developmental dis-

abilities/autism spectrum disorders
DDA8.K4 Individual strengths, skills and learning styles
Skills
ICC8S1 Gather relevant background information
ICC8S2 Administer nonbiased formal and informal assessments
ICC8S3 Use technology to conduct assessments
ICC8S4 Develop or modify individualized assessment strategies
ICC8S5 Interpret information from formal and informal assessments
ICC8S6 Use assessment information in making eligibility, program, and placement decisions 

for individuals with exceptional learning needs, including those from culturally and/or 
linguistically diverse backgrounds

ICC8S7 Report assessment results to all stakeholders using effective communication skills
ICC8S8 Evaluate instruction and monitor progress of individuals with exceptional learning needs
ICC8S9 Create and maintain records
DDA8.S1 Select, adapt and use assessment tools and methods to accommodate the abilities and 

needs of individuals with developmental disabilities/autism spectrum disorders
DDA8.S2 Develop strategies for monitoring and analyzing challenging behavior and its commu-

nicative intent
DDA8.S3 Conduct functional behavior assessments that lead to development of behavior sup-

port plans

Standard 9: Professional and Ethical Practice

Knowledge
ICC9K1 Personal cultural biases and differences that affect one’s teaching
ICC9K2 Importance of the teacher serving as a model for individuals with exceptional learning 

needs
ICC9K3 Continuum of lifelong professional development
ICC9K4 Methods to remain current regarding research-validated practice
Skills
ICC9S1 Practice within the CEC Code of Ethics and other standards of the profession
ICC9S2 Uphold high standards of competence and integrity and exercise sound judgment in 

the practice of the professional
ICC9S3 Act ethically in advocating for appropriate services
ICC9S4 Conduct professional activities in compliance with applicable laws and policies
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ICC9S5 Demonstrate commitment to developing the highest education and quality-of-life 
potential of individuals with exceptional learning needs

ICC9S6 Demonstrate sensitivity for the culture, language, religion, gender, disability, socio-
economic status, and sexual orientation of individuals

ICC9S7 Practice within one’s skill limits and obtain assistance as needed
ICC9S8 Use verbal, nonverbal, and written language effectively
ICC9S9 Conduct self-evaluation of instruction
ICC9S10 Access information on exceptionalities
ICC9S11 Reflect on one’s practice to improve instruction and guide professional growth
ICC9S12 Engage in professional activities that benefit individuals with exceptional learning 

needs, their families, and one’s colleagues
ICC9S13 Demonstrate commitment to engage in evidence-based practices

Standard 10: Collaboration

Knowledge
ICC10K1 Models and strategies of consultation and collaboration
ICC10K2 Roles of individuals with exceptional learning needs, families, and school and commu-

nity personnel in planning of an individualized program
ICC10K3 Concerns of families of individuals with exceptional learning needs and strategies to 

help address these concerns
ICC10K4 Culturally responsive factors that promote effective communication and collaboration 

with individuals with exceptional learning needs, families, school personnel, and com-
munity members

DDA10.K1 Services, networks, and organizations for individuals, professionals, and families with 
developmental disabilities/autism spectrum disorders

Skills
ICC10S1 Maintain confidential communication about individuals with exceptional learning 

needs
ICC10S2 Collaborate with families and others in assessment of individuals with exceptional 

learning needs
ICC10S3 Foster respectful and beneficial relationships between families and professionals
ICC10S4 Assist individuals with exceptional learning needs and their families in becoming active 

participants in the educational team
ICC10S5 Plan and conduct collaborative conferences with individuals with exceptional learning 

needs and their families
ICC10S6 Collaborate with school personnel and community members in integrating individuals 

with exceptional learning needs into various settings
ICC10S7 Use group problem-solving skills to develop, implement, and evaluate collaborative 

activities
ICC10S8 Model techniques and coach others in the use of instructional methods and accom-

modations
ICC10S9 Communicate with school personnel about the characteristics and needs of individuals 

with exceptional learning needs
ICC10S10 Communicate effectively with families of individuals with exceptional learning needs 

from diverse backgrounds
ICC10S11 Observe, evaluate, and provide feedback to paraeducators
DDA10S1 Collaborate with team members to plan transition to adulthood that encourages full 

community participation
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Appendix 2: 
Advanced Knowledge and Skill Set:  

Developmental Disabilities/Autism Specialist  
(Reprinted with permission from the Council  

for Exceptional Children)
Standard 1: Leadership and Policy

Knowledge
ACC1K1 Needs of different groups in a pluralistic society
ACC1K2 Evidence-based theories of organizational and educational leadership
ACC1K3 Emerging issues and trends that potentially affect the school community and the mis-

sion of the school
ACC1K4 National and State education laws and regulations
ACC1K5 Current legal, regulatory, and ethical issues affecting education
ACC1K6 Responsibilities and functions of school committees and boards
DDA1K1 Electronic print and organizational resources on developmental disabilities/autism 

spectrum disorders
Skills
ACC1S1 Promote a free appropriate public education in the least restrictive environment
ACC1S2 Promote high expectations for self, staff, and individuals with exceptional learning 

needs
ACC1S3 Advocate for educational policy within the context of evidence-based practices
ACC1S4 Mentor teacher candidates, newly certified teachers and other colleagues
DDA1.S1 Prepare personnel and community members for interaction with individuals with 

developmental disabilities/autism spectrum disorders
DDA1.S2 Promote high expectations for self, staff, and individuals with exceptional learning 

needs
DDA1.S3 Provide structure, on-going training, and support to families, professionals, and para-

professionals
DDA1.S4 Oversee and monitor routines, schedules, and sequences of events and activities
DDA1.S5 Act as a positive role model for the acceptance, treatment and interaction with indi-

viduals with developmental disabilities/autism spectrum disorders and their families

Standard 2: Program Development and Organization

Knowledge
ACC2K1 Effects of the cultural and environmental milieu of the individual and the family on 

behavior and learning
ACC2K2 Theories and methodologies of teaching and learning, including adaptation and 

modification of curriculum
ACC2K3 Continuum of program options and services available to students with exceptional 

learning needs
ACC2K4 Prereferral intervention processes and strategies
ACC2K5 Process of developing individualized education plans
ACC2K6 Developmentally appropriate strategies for modifying instructional methods and the 

learning environment
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DDA2.K1 General education curriculum and supports to facilitate the success of individuals with 
developmental disabilities/autism spectrum disorders

DDA2.K2 Range of environmental supports that maximize learning for individuals with devel-
opmental disabilities/autism spectrum disorders

DDA2.K3 Modify the verbal and non-verbal communication and instructional behavior in 
accord with the needs of individuals with developmental disabilities/autism spectrum 
disorder

DDA2.K4 Activities and techniques for developing independent living skills
Skills

ACC2S1 Develop programs including the integration of related services for individuals based 
on a thorough understanding of individual differences

ACC2S2 Connect educational standards to specialized instructional services
ACC2S3 Improve instructional programs using principles of curriculum development and 

modification, and learning theory
ACC2S4 Incorporate essential components into individualized education plans
DDA2.S1 Apply inclusive principles in the education of individuals with developmental disabili-

ties/autism spectrum disorder
DDA2.S2 Develop and implement program plans to transition individuals with developmental 

disabilities/autism spectrum disorder between settings across the life-span
DDA2.S3 Identify match between job requirements and individual’s skills, preferences, and 

characteristics
DDA2.S4 Provide individuals with multiple job experiences
DDA2.S5 Implement instructional strategies that promote the generalization of skills across 

domains and settings
DDA2.S6 Arrange program environments to facilitate spontaneous communication
DDA2.S7 Design and implement instruction that promote effective communication and social 

skills for individuals with developmental disabilities/autism spectrum disorders
DDA2.S8 Provide varied instruction and opportunity to learn play and leisure skills
DDA2.S9 Create opportunities and provide supports for individuals to organize and maintain 

personal materials across environments
DDA2.S10 Organize the curriculum to integrate individuals’ special interests and materials, 

activities and routines across curriculum
DDA2.S11 Identify evidence based strategies to increase self-awareness, and ability to self-regu-

late
DDA2.S12 Identify evidence based strategies to increase an individual’s self-determination of 

activities, services and preferences
DDA2.S13 Design and implement program activities and techniques for developing indepen-

dent-living skills
DDA2.S14 Plan and implement individualized and intensive programming that matches the 

individual’s needs

Standard 3: Research and Inquiry

Knowledge
ACC3K1 Evidence based practices validated for specific characteristics of learners and settings
DDA3.K1 Current etiology and practice based research specific to developmental disabilities/

autism spectrum disorders
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Skills
ACC3S1 Identify and use the research literature to resolve issues of professional practice
ACC3S2 Evaluate and modify instructional practices in response to ongoing assessment data
ACC3S3 Use educational research to improve instruction, intervention strategies, and curricu-

lar materials
DDA3.S1 Interpret and relay research findings in layperson terms or jargon free language
DDA3.S2 Remain informed of current research, legislation and debate concerning developmen-

tal disabilities/autism spectrum disorders

Standard 4: Individual and Program Evaluation

Knowledge
ACC4K1 Evaluation process and determination of eligibility
ACC4K2 Variety of methods for assessing and evaluating students’ performance
ACC4K3 Strategies for identifying individuals with exceptional learning needs
ACC4K4 Evaluate a student’s success in the general education curriculum
DDA4.K1 Criteria used to diagnose or identify the continuum of developmental disabilities/

autism spectrum disorders as defined by the most current version of the Diagnostic and 
Statistical Manual of Mental Disorders

DDA4.K2 Ethical implications and obligations related to diagnosis and identification of an indi-
vidual suspected of having developmental disabilities/autism spectrum disorders

DDA4.K3 Comprehensive assessment including specialized terminology and assessment tools
DDA4.K4 Importance of ongoing evaluation of strengths and needs in varied contexts
DDA4.K5 Conditions for individuals who are dually diagnosed with developmental disabilities/

autism spectrum disorders and mental health
DDA4.K6 Comprehensive transition assessment including identification of external agency 

assessment sharing
Skills
ACC4S1 Design and use methods for assessing and evaluating programs
ACC4S2 Design and implement research activities to examine the effectiveness of instructional 

practices
ACC4S3 Advocate for evidence based practices in assessment
ACC4S4 Report the assessment of students’ performance and evaluation of instructional pro-

grams
DDA4.S1 Describe the core and associated characteristics of individuals with developmental dis-

abilities/autism spectrum disorders
DDA4.S2 Describe the distinguishing features of disorders on the autism spectrum
DDA4.S3 Identify conditions that co exist between developmental disabilities and autism spec-

trum disorders
DDA4.S4 Conduct non biased assessment
DDA4.S5 Use information from assessments and educational records to design instruction
DDA4.S6 Collect, interpret and use data to document outcomes for individuals with develop-

mental disabilities/autism spectrum disorders, and change programming as indicated 
with family and team

DDA4.S7 Share a thorough profile of the individuals with developmental disabilities/autism 
spectrum disorders with their family and the current and future educational team(s)
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DDA4.S8 Conduct functional behavioral assessments (FBA) to determine what initiates and 
maintains a challenging/interfering behavior

DDA4.S9 Uses assessments information from a variety of school and external agency resources 
to make transition recommendations

DDA4.S10 Articulate awareness of and the impact of mental health disorders on individuals with 
developmental disabilities/autism spectrum disorders in collaborating with family and 
colleagues

Standard 5: Professional Development and Ethical Practice

Knowledge
ACC5K1 Legal rights and responsibilities of students, staff, and parents/guardians
ACC5K2 Moral and ethical responsibilities of educators
ACC5K3 Human rights of individuals with exceptional learning needs and their families
DDA5.K1 Benefits of low- to high-technology across all areas of development
DDA5.K2 Criteria for evaluating effectiveness of interventions and strategies with individuals 

with developmental disabilities/autism spectrum disorders
DDA5.K3 Impact of core and associated characteristics of developmental disabilities/autism 

spectrum disorders on family dynamics and functioning
DDA5.K4 Critical social and ethical issues that impact the education of individuals with develop-

mental disabilities/autism spectrum disorders, families and professionals
Skills
ACC5S1 Model ethical behavior and promote professional standards
ACC5S2 Implement practices that promote success for individuals with exceptional learning 

needs
ACC5S3 Use ethical and legal discipline strategies
ACC5S4 Disseminate information on effective school and classroom practices
ACC5S5 Create an environment which supports continuous instructional improvement
ACC5S6 Develop and implement a personalized professional development plan
DDA5.S1 Teach others to actively engage individuals with developmental disabilities/autism 

spectrum disorders in individualized education and life planning
DDA5.S2 Teach others to use individual strengths to reinforce and maintain skills
DDA5.S3 Model use of and implementation of assistive technology and augmentative alternative 

communication to aid in individual’s comprehension and level of engagement
DDA5.S4 Mentor others to teach unstated rules and customs that govern social behavior
DDA5.S5 Provide professional service through leadership in the field of developmental disabili-

ties/autism spectrum disorders
DDA5.S6 Provide service to the profession through leadership activities in professional organi-

zations

Standard 6: Collaboration

Knowledge
ACC6K1 Methods for communicating goals and plans to stakeholders
ACC6K2 Roles of educators in integrated settings
Skills
ACC6S1 Collaborate to enhance opportunities for learners with exceptional learning needs
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Appendix 3: 
Sample Team Meeting Notes

TEAM MEETING NOTES

DATE:  January 5, 2009
FOR:  Elizabeth
ATTENDEES:  Parent, special ed. teacher, classroom teacher, consultant, speech/language 

teacher

__________ AGENDA

_____X_____ MEETING NOTES

Agenda/Issues Decision/Action Who When Where

1.  Spelling will be 
increased to 12 
words per week and 
include words from 
science and social 
studies

Parent will reinforce mean-
ing when doing homework 
sentences.

Parent Weekly

Speech/Language patholo-
gist will integrate words into 
stories during SLP time

SLP Weekly SLP room

2.  Difficulty with 
addition and sub-
traction since Sep-
tember, previously 
suggested strategies 
not working

Probe new program: Touch 
Math

Consultant 
will train 
teacher

Next week Staff 
room

Classroom 
teacher will 
take data on 
progress

Daily data

3.  Show and Tell: 
Elizabeth would 
like to participate 
in class

Develop Show and Tell 
script

Special ed. 
teacher

This week

Practice script SLP This week 
during 
speech 
time

ACC6S2 Apply strategies to resolve conflict and build consensus
DDA6.S1 Coordinate processes that encourage collaboration needed for transition between 

settings
DDA6.S2 Provide leadership in collaborating with individuals and families around the issues of 

sexuality
DDA6.S3 Collaborate with families and other team members in non-judgmental ways to make 

informed decisions about interventions and life planning
DDA6.S4 Promote collaborative practices that respect the family’s culture, dynamics, and values 

and the impact the diagnosis may have on the family
DDA6.S5 Connect families and professionals to educational and community resources
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Appendix 4: 
Sample Educational Matrix

Subject Staff Objectives
Modifications or 
accommodations

Physical 
Education

PE 
Teacher 
with Sp Ed 
Support

 1. Student will choose appropriate dress for a 
particular event.

See modification 
and accommoda-
tions summary 
page on IEP

 2. Student will be able to engage in cooperative 
group activities to complete a task.

 3. Student’s conversations with others will include 
yes/no questions, use of 2–3 word responses to 
answer simple questions and use of appropriate 
declarative statements.

 4. Student will consistently respond in a socially 
appropriate manner when approached by oth-
ers.

World 
History

Gen-
eral Ed 
Teacher 
with Sp Ed 
Support

 1. Student will be able to read and follow direc-
tions to complete a task.

See modification 
and accommoda-
tions summary 
page on IEP

 2. Student will apply the concepts of time to criti-
cal thinking.

 3. Student will identify cause/effect in a reading 
passage on his instructional level with visual 
supports.

 4. Given a passage at his instructional reading 
level, student will answer an inferential or 
evaluative question with visual supports.

 5. Student will compare/contrast two characters in 
a reading passage on his instructional level with 
visual supports.

 6. Student will demonstrate perspective taking of 
a character in a reading passage at his instruc-
tional level by explaining why a character 
engaged in deceitful behavior with visual sup-
port.

 7. Given a short passage or story at his instruc-
tional reading level, student will identify the 
sequential order of events with visual support

 8. Student will increase use of descriptors (adjec-
tives, adverbs) in his written language.

 9. Student will independently select and organize 
the necessary materials on his desk in order to 
participate in classroom activities.

 10. Student will demonstrate the ability to follow 
written and oral directions of assignments.

(Continued)
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Appendix 5: 
Sample Curriculum Template

Unit of Study Animals

Key Concepts •	 State	five	things	animals	need	to	survive
•	 Define	and	give	examples	of	animal	camouflage
•	 Explain	how	body	shape	can	hide	an	animal	in	its	environment
•	 Explain	how	mimicry	is	an	adaption
•	 Define	behavior
•	 State	at	least	four	behaviors	that	can	help	some	animals	survive	in	winter

Key Vocabulary •	 Behavior
•	 Inborn	behavior
•	 Camouflage
•	 Mimicry
•	 Environment

Teaching Strategies/
Methods

•	 Pictures/visuals
•	 Diagrams
•	 Worksheets
•	 Picture	books

Materials A list of materials will be given to the special education teacher from the 
general education teacher each Friday for the following week of lessons. The 
special education teacher will adapt the materials as needed for the student 
prior to the lesson presentation in class.

Subject Staff Objectives
Modifications or 
accommodations

Lunch Para Support  1. Student’s conversations with others will include 
yes/no questions, use of 2–3 word responses to 
answer simple questions and use of appropriate 
declarative statements.

See modification 
and accommoda-
tions summary 
page on IEP

 2. Student will consistently respond in a socially 
appropriate manner when approached by others.

 3. Student will demonstrate pragmatic language 
skills by responding appropriately in social situ-
ations (i.e., eye contact; body posture, gestures, 
proximity; voice volume, tone; facial expressions, 
timing, manners).

Appendix 4: (Continued)

(Continued)
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Unit of Study Animals

Assignments in Class/
Homework

Both in-class and homework assignments will be discussed by the general 
education teacher and the special education teacher the Friday before so that 
they can be modified by the special education teacher before the class assign-
ment is given.

Assessment Methods •	 Multiple	choice	tests
•	 Close	format	tests
•	 Short	answer	tests
•	 Drawings
•	 Teacher	observation
•	 Habitat	brochure	project

Appendix 6: 
Sample Ecological Inventory

Enter School
1. Walk in the hallway as you enter the building.
2. Go to the cafeteria, sit at a table and wait for assistant to tell sixth graders to go to homeroom.
Homeroom
1. Walk in the hallway to your locker.
2. Open combination lock.
3. Place coat, lunch and backpack in locker.
4. Get books, notebooks, pencils and other needed materials out of backpack.
5. Sit at your desk in homeroom while attendance is taken.
6. Check schedule and identify first period class.
7. When bell rings, walk to first period class.
Lunch
1. When bell rings, go to locker and get lunch, place all other materials in locker.
2. Walk down the hall to the cafeteria.
3. Wait in line for your turn to buy a drink.
4. Tell the lunch lady the drink you would like to buy.
5. Pay the lunch lady for your drink.
6. Choose a table and sit down and eat your lunch.
7. When finished eating, take trash to trash can.
8. Return to the table and wait for recess bell.
Recess
1. When recess bell rings, go outside to the blacktop and fields.
2. Locate a friend.
3. Choose an activity to join, participate in the activity with your friend.
4. When bell rings, line up and walk to locker.
5. Get materials out of your locker for next class.
6. Walk to class.

Appendix 5: (Continued)
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C h a p t e r  1 3

The Implementation  
of Evidence-Based Practices  

in Public Schools
Peter Doehring and Vincent Winterling  

Abbreviations

ASDs Autism spectrum disorders
DAP Delaware Autism Program
EBP Evidence-based practice

Introduction

Educators have sometimes been chided for 
the enthusiasm with which they embrace 
new trends and concepts. Their enthu-
siasm regarding evidence-based practice 
(EBP) is crucial, however, as it will be key 
to the movement of EBP from the labora-
tory to real-world settings, such as public 
schools. Generalizing from the laboratory 
to public schools is essential if EBP are 
to ever reach a meaningful proportion of 
individuals affected by autism spectrum 
disorders (ASD). Public schools remain the 
primary mechanism by which the major-
ity of children with ASD receive highly 

specialized interventions until adulthood. 
The quality of public education is argu-
ably the single greatest factor in our con-
trol for improving the quality of life and 
mitigating the overall cost of adults with 
ASD, until there is a significant shift in the 
extent and quality of support available to 
them. The impact of EBP can be magni-
fied by the educational infrastructure, to 
the extent that EBP are embedded in spe-
cial education laws, emphasized in teacher 
training programs, and encouraged via 
funding and oversight at the local, state, 
and federal levels. Though public schools 
rarely have the resources to develop new 
EBPs, they are well placed to implement 
them. Yet most research to date demon-
strating the effectiveness of interventions 
has been conducted in university-based or 
university-affiliated programs, with rela-
tively limited effort to demonstrate gener-
alization to public school settings.

In this chapter, we describe how one pub-
lic school program – the Delaware Autism 
Program (DAP) – sought to  implement 
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EBP. We begin by briefly describing some 
of the mechanisms for statewide training 
and oversight that are unique to DAP and 
facilitate the adoption of EBP. We seek 
to draw some lessons for educators and 
researchers for defining EBP, identifying 
broad and specific EBP, and implement-
ing EBP. We conclude by discussing some 
directions for future research.

The Delaware Autism  
Program

Established more than 30 years ago, DAP is a 
statewide network of public school programs 
designed to provide highly specialized, full-
time, and year-round educational services 
to the full spectrum of persons with ASD 
until 21 years of age. Students are served in 
a variety of settings ranging from self-con-
tained, center-based programs operated by 
a designated school district for the benefit 
of students in multiple districts, as well as 
smaller programs that only serve students 
within that district. In addition to favorable 
teacher- and specialist-to-student ratios, 
students enrolled in one of DAP’s affiliated 
school districts become automatically eli-
gible for an extended school year and a full-
time program as soon as they are identified, 
from birth through 21 years of age.

In 2008, DAP served almost 700 stu-
dents across six school districts, with the 
support of more than 400 staff. Assum-
ing a prevalence of one in 150, about 52% 
of the total projected number of children 
with ASD had been identified with an 
educational classification of ASD in Dela-
ware’s public schools, with more than 90% 
of these receiving services through one of 
DAP’s programs. Some of those not edu-
cationally identified with ASD may have 
ASD as a secondary diagnosis or may 
require relatively less intensive and special-
ized services that those provided by DAP 
(Doehring 2008).

In addition to programs in affiliated 
school districts, DAP also provides unique 
services and oversight under the leadership 
of the Statewide Director, and as mandated 
by state law in 2009, state regulations, and 
interagency agreements. The Statewide 
Monitoring Review Board, chaired by the 
Statewide Director and with members from 
across the state, provides general oversight 
with an emphasis on research-based prac-
tices. An independent peer review com-
mittee (PRC) that includes three experts in 
ASD, applied behavior analysis (ABA), spe-
cial education, and functional behavioral 
assessment conducts monthly reviews of all 
behavior support plans that address poten-
tially dangerous behaviors, necessitate 
intrusive procedures, or result in a recom-
mendation for a more restrictive placement. 
The Statewide Director also delivers or 
coordinates a wide range of training activi-
ties statewide and is the primary liaison 
with Delaware Universities that provide the 
coursework needed by teachers to complete 
a required 15 credit post-graduate certifi-
cate in ASD. The Statewide Director over-
sees Extended Educational Services unique 
in the United States: three off-campus, 
home-like environments within which stu-
dents can be provided with a range of edu-
cation-based services that cannot be easily 
or effectively taught in a typical classroom 
setting. This program is available to stu-
dents approximately 335 days per year. In 
addition, the Director oversees a program 
of Extended Support Services that offers 
respite to DAP students through a network 
of providers drawn from DAP’s affiliated 
school programs.

DAP has traditionally adopted an educa-
tional model based in ABA (Bondy and Sulzer-
Azaroff 2000) and the Picture Exchange 
Communication System (PECS; Bondy and 
Frost 2001; Frost and Bondy 2000). This has 
been supplemented by a much more diverse 
range of strategies addressing the social, lan-
guage, and other unique learning needs of all 
students,  including the increasing  population 
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of students with high-functioning autism 
(hFA) or Asperger syndrome. The specific 
combination of elements has also varied 
somewhat from site to site (Battaglini and 
Bondy 2006).

As might be expected by the increased 
numbers of students requesting service and 
the increasing prominence of the internet 
as a source for information regarding inter-
ventions for autism, DAP administration 
has received many requests to adopt new 
practices over the past decade. For example, 
parents approached state legislators in 2000 
to advocate that the state public schools 
adopt the Son-Rise, or Options Program. 
Son-Rise was originally described through 
a series of books (Kaufman 1982, 1994) 
recounting the progress of Raun Kaufman 
from his initial diagnosis of autism to his 
full recovery, using a program designed by 
his parents.

Whenever we were presented with such 
requests, we sought to evaluate whether 
there was sufficient scientific data to sup-
port the use of the practice, but found that 
existing reviews of EBP were of limited 
use. The standards developed by the new 
York State Department of health (1999) 
provided one approach to evaluating the 
data but the recommendations did not 
address school-aged children. The guide-
lines from the national Research Council 
(2001) tended to outline broad principles 
rather than provide clear recommenda-
tions about specific practices. In the case of 
Son-Rise, we invited the interested parents, 
as well as the proponents of the program, 
to offer data to support the broad claim of 
success they made regarding the program’s 
effectiveness. When they were unable to 
provide data that rose to these early stan-
dards of EBP (e.g., more than testimonials, 
reports of parental satisfaction, or general 
ratings by parents of behavior changes), we 
concluded that we lacked data to support 
the adoption of all or part of Son-Rise.

nevertheless, the intelligent and insight-
ful questions that parents,  legislators, and 

other professionals asked when making 
these and other requests, and our respon-
sibility to a provide high-quality education 
to our students, motivated us to frankly 
reexamine the status quo: how much – and 
what kind of – data are needed to say that 
something is a “best practice?” What are 
the data supporting the practices tradition-
ally used by DAP? Is there an assumption 
that “one size fits all” or is the choice of a 
specific method or goal driven by the indi-
vidual needs of a student? Does the pro-
gram itself gather data to support the use 
of a particular practice? We asked these 
questions of our public school program 
but they are applicable to any educational 
or clinical practice. We outline below some 
of the steps we took to seek answers and 
some of the findings that supported our 
approach.

Defining EBP  
for Educators

achieve consensus among 
researchers

Researchers must agree on – and objec-
tively apply – a clear standard for evaluat-
ing EBP. The rubric used in this volume 
and others developed over the past 5 years 
represent significant steps forward for sev-
eral reasons that should encourage practi-
tioners. First, there is convergence among 
researchers regarding the general charac-
teristics of high-quality research studies, 
as well as the number and quality of such 
studies to constitute EBP. We are optimis-
tic that researchers will objectively apply 
the standard to all interventions, perhaps 
resulting in converging recommendations 
in regards to specific practices.

Second, researchers have recognized 
that it is both unnecessary and unrealis-
tic to apply the traditional gold standard 
of clinical research – the randomized, 
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 double-blind, placebo-controlled, clinical 
trial – to psychosocial intervention and 
instead advocate a randomized, controlled 
trial (national Center for Education Eval-
uation and Regional Assistance 2003). An 
innovative adaptation of the randomized 
clinical trial was used by Mandell (2009) 
to compare a program based in ABA with 
a more traditional model based on struc-
tured teaching methods and the envi-
ronment, as implemented by teachers in 
Philadelphia public classrooms serving 
children with ASD. This design balances 
both the desire for experimental control 
(by randomly assigning teachers to the 
ABA program or to “teaching as usual” 
in year 1) and the desire to quickly imple-
ment practices with proven effectiveness 
(by training all teachers in year 2 in the 
more effective of the two practices as 
based on analysis of year 1 data). It also 
tests the program in a real-world setting, 
so that effectiveness, rather than efficacy, 
can be measured.

Third, virtually all of the reviewers in 
this area now agree that well-controlled, 
single subject experimental designs 
(SSEDs) represent valid and important 
forms of evidence that complement evi-
dence gained via group designs. While 
group designs may establish broad patterns 
of improvement that can help to estab-
lish overall priorities for training, SSEDs 
provide methods and yield data that can 
shape individualized educational planning, 
as exemplified by the role of functional 
behavioral assessment in the development 
of behavior support plans.

clarify the relation of EBP  
to Other “Best Practices”

notwithstanding the emphasis in recent 
laws on EBP (e.g., no Child Left Behind, 
Individuals with Disabilities Education 
Improvement Act), educators must also 
clearly recognize and respond to the “best 

practices” defined by specific state and 
federal laws. These laws define critical ele-
ments and drive individualized education 
assessment, planning, and implementation. 
In most cases, research-based best prac-
tices complement those based in federal 
laws, because the latter tend to emphasize 
the broad implementation of education 
and leave most specific recommendations 
regarding the teaching methods and curri-
cula in the hands of state and local educators. 
One exception is the ruling that schools are 
not obligated to provide the best education, 
only one that is adequate to ensure reason-
able progress. It is therefore conceivable 
that two practices may be equivalent within 
the legal standard insofar as both ensure 
“appropriate” progress, even though one 
may have stronger empirical support.

EBPs also coexist – and sometime col-
lide – with other “best practices” defined 
not by empirical evidence but by strongly 
held assumptions that are embedded in the 
prevailing culture of public education. For 
example, the full inclusion of children with 
ASD and other developmental disabilities is 
often cited as an “educational best practice”, 
in part because it is (mis)interpreted as the 
only way to meet the requirement to educate 
in the least restrictive environment (LRE). In 
response to the frankly inhumane practices 
in the treatment of people with intellectual 
disabilities prior to IDEA, the passion for full 
inclusion has helped increase opportunities 
for community integration and has improved 
the quality of life for countless individuals 
and families. It is therefore not surprising 
that inclusion has become a prominent goal 
of special education in the United States, 
even though the assumption that all children 
benefit from the same level of integration 
with typical peers and interaction with the 
typical curriculum (however thoughtfully 
adapted) “de-individualizes” special educa-
tion. Although a thorough review is beyond 
the scope of the present chapter, additional 
research is needed to clearly demonstrate that 
inclusion measurably improves  outcomes for 
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students with ASD, in addition to changing 
the attitudes of typical teachers and students 
towards ASD.

The use of procedures such as physical 
restraint and any form of aversive conse-
quence in response to problem behavior 
is even more complex and controversial, 
and also certainly worthy of more exten-
sive and objective review. As we argue later, 
there is a clear consensus that problem 
behaviors can be reduced by using posi-
tive and proactive interventions linked to 
the hypothesized function of the behavior 
and this represents the most immediate 
opportunity for EPB to improve outcomes 
for many students with ASD. This is espe-
cially encouraging given that the inappro-
priate use of consequences in response to 
problem behavior ranges from repeated 
and unnecessary suspension from school to 
rare but tragic instances of death resulting 
from physical restraint (U. S. Government 
Accountability Office 2009). We believe 
that this functional and proactive approach 
to problem behavior should drive a ratio-
nal process of decision-making regarding 
behavior support, a process that may some-
times include the temporary use of nega-
tive consequences (including restraint and 
other safety techniques) when all proactive 
approaches are in place but the behavior 
continues to present health and safety con-
cerns to the education team.

Identifying Broad  
and Individualized EBP

Identify First-Order EBP: 
Broadly Effective Methods, 
approaches, or Programs

As new algorithms for defining EPB have 
begun to be implemented by reviewers in 
the present volume and elsewhere, it has 
become clear to us and to other review-
ers that there are at least two levels of 

EBP  recommendations (national Autism 
 Center 2009). We would characterize 
first-order recommendations as addressing 
more general educational goals and meth-
ods for a broadly defined population: that 
an intervention program (e.g., early inten-
sive behavioral intervention) or a more 
specific intervention method (e.g., pivotal 
response training) improved certain broad 
classes of skill (e.g., social skills) for a group 
of individuals with ASD (e.g. preschool-
ers). Such recommendations would fall 
short, however, of identifying specific skills 
and targets (e.g., increasing the initiation 
of joint attention) for a student with a spe-
cific skill profile (e.g., with some emerging 
joint attention skills).
It is clear there is at least emerging evidence 
to support some-first-order recommen-
dations – for example, there is consider-
able evidence that interventions based in 
ABA produce significantly improved out-
comes (national Research Council 2001; 
new York State Department of health 
1999). Most of the 33 practices identi-
fied as “established” or “emerging” by 
the national Standards Project (national 
Autism Center 2009) would be character-
ized as first-order recommendations. To 
the extent that the method can be specified 
(e.g., pivotal response training) and spe-
cific training programs are available, this 
recommendation may help us to set broad 
program priorities to train educators in the 
method and, perhaps, provide some gen-
eral guidance regarding the classes of skill 
and individuals to which the method might 
be applied.

It seems unlikely that first-order recom-
mendations can be easily translated into 
specific educational goals for specific stu-
dents, for several reasons. First, truly effec-
tive teaching of a classroom of children 
with ASD is one of the most complex and 
intensive activities in the field of human 
services because it entails the manipulation 
of multiple variables that are not necessarily 
specific to the method under consideration. 
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For example, early intensive behavioral 
intervention includes low student–teacher 
ratios and intense instruction (national 
Autism Center 2009), a fact which led 
reviewers of Lovaas’ original findings to 
question the extent to which the results 
reflected the overall intensity of teaching 
(Gresham and MacMillan 1998; Schopler 
et al. 1987). We can raise similar questions 
about whether the generally increased 
emphasis on reinforcement, attention to 
prompting, reliance on a detailed curricu-
lum, and use of data in tracking progress 
may play a greater role in outcomes than 
the specific teaching methods outlined. As 
we argue later, we need more research to 
tease apart the impact of these nonspecific 
educational factors before we can draw 
clear conclusions about the effectiveness of 
broad programs (Schopler 1987). Instead of 
drawing conclusions about a broad program 
(e.g., that ABA is effective for educating all 
children with ASD), we prefer to speak of 
an ABA “toolbox” or a “multicomponent 
behavioral intervention package” (national 
Autism Center 2009) that includes a range 
of interrelated teaching strategies.

A second challenge is that the targets for 
many educational methods are so broadly 
defined. For example, studies of PECS have 
considered its role in improving communi-
cation skills (e.g., requesting, sharing inter-
ests, length and complexity of utterance), 
social skills (e.g., supporting peer interac-
tions) and self-management (e.g., use of 
visual schedules), as well as in decreasing 
problem behaviors (via its impact on com-
munication). The student’s readiness to 
learn specific skills also varies from student 
to student, depending on their prerequisite 
skills; e.g., a student’s effective use of a pic-
ture schedule may depend on their overall 
use of pictures to communicate. To capture 
this range, the national Standards Proj-
ect (national Autism Center 2009) broke 
down treatment targets into 14 broad cate-
gories of skills and behaviors, and students 
into 6 groups based on age and 3 groups 

based on diagnosis (autism, PDD-nOS. 
and Asperger syndrome).

Third, there is likely considerable varia-
tion in how researchers categorize inter-
ventions: they may use different terms to 
describe the same method, or use the same 
label for two methods that may in fact dif-
fer in significant ways. The national Stan-
dards Project (national Autism Center 
2009) generated 38 different treatments 
from their review of 775 studies but strug-
gled because of tremendous variability 
between treatments: some of which were 
specific strategies based on as few as two 
studies, while others represented broad 
programs based on more than 200 studies.

At DAP, we sought to apply the rubric 
developed by Reichow et al. (2008) to 
explore the effectiveness of PECS (Frost 
and Bondy 2000) in teaching communi-
cation (Doehring et al. 2007). We chose 
PECS because it is in widespread use 
across the country (including at DAP) 
and we wanted to know whether the avail-
able research might point to specific uses. 
PECS is also particularly well-suited to 
this approach because it tends to focus on 
a discrete range of skills (e.g., early expres-
sive communication skills), in a specific 
population (e.g., children with little or no 
independent functional communication), 
using a manualized method and a highly 
structured training protocol (Frost and 
Bondy 2000). While this analysis is neither 
exhaustive nor up-to date, it illustrates the 
potential for applying the resulting recom-
mendations to public school practices.

We began by conducting a PSYChLIT 
and PUBMED search for PECS-related 
research published in peer-reviewed jour-
nals, focusing on outcome studies written in 
English and readily available electronically. 
We eliminated studies for the reasons shown 
in Table 13.1. After rating studies accord-
ing the Reichow et al. (2008) rubric, we also 
eliminated studies receiving a weak rating.

This left a total of ten studies (two 
group and six single case studies). Overall 
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reliability using the algorithm presented in 
this volume was 85%, calculated on 25% 
of studies.

Adkins and Axelrod ●● 2002
Charlop-Christy et al. ●● 2002
Ganz and Simpson ●● 2004
Kravits et al. ●● 2002
Magiati and howlin ●● 2003
Marckel et al. ●● 2006
Tincani ●● 2004
Yoder and Stone ●● 2006a, b
howlin et al. ●● 2007
Carr and Felce 2007●●

We then sought to generate first-order 
 recommendations regarding the overall 
status of PECS as an EBP. This analysis 
indicated that PECS was an established 
EBP for teaching early expressive com-
munication skills, with three studies (one 
group and two SSED) meriting a Strong 

research report strength rating and five 
studies (one group and four SSED) merit-
ing an Adequate research report strength 
rating. These studies were all done by 
 different, independent teams. note that 
this differs from the overall rating of 
Emerging by the national Standards 
Project (national Autism Center 2009), 
because the latter is based on an average 
score rather than the critical threshold 
approach used here.

The pattern of strengths and weaknesses 
in the research studies is interesting. Among 
the primary quality indicators for these stud-
ies rated high or Acceptable, participant 
characteristics were most likely to fall short 
of the high standard (see Table 13.2). Among 
the secondary quality indicators common to 
Group and SSEDs, evidence was most likely 
to be absent for reporting Cohen’s KAPPA, 
for  calculating  interobserver agreement, 
the use of blind raters, and the assessment 

Table 13.1 Studies eliminated from consideration

reason for elimination Study

Was not in English Koita and Sonoyama (2004)
Yokoyama et al. (2006)

Included adults or people without autism Bock et al. (2005)
Schwartz et al. (1998)
Simon et al. (1996)
Chambers and Rehfeldt (2003)
Rehfeldt and Root (2005)
Stoner et al. (2006)

Focused on skills other than communication Bryan and Gast (2000)
Was not easily available electronically Bondy and Frost (1994)

Tincani et al. (2006)
Peterson et al. (1995)
Bailey et al. (2006)
heneker and Page (2003)

Was available but not yet peer reviewed Malandraki and Okalidou (2007)
Cummings and Williams (2000)
Buckley and newchok (2005)
Dooley et al. (2001)
Sigafoos et al. (2007)

Weak rating Frea et al. (2001)
Liddle (2001)
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of fidelity of intervention (Doehring et al. 
2007). Some of these indicators are relatively 
easy to address (e.g., calculation of Cohen’s 
Kappa) and efforts to remedy others can 
have educational benefits (e.g., better par-
ticipant characterization and evaluation of 
fidelity), as we discuss later.

Identify Second-Order EBP: 
Individualized Teaching

Second-order EBP support more individ-
ualized recommendations regarding the 
use of specific practices to target  specific 
skills, perhaps in a child at a specific 
stage of skill acquisition. For example, 
once a specific intervention (e.g., piv-
otal response training) has been broadly 
identified as an EBP, we consider if there 
is evidence that it can help to improve 
 specific skills (e.g., the initiation of social 
play) for a specific group of individuals 
with ASD (e.g., preschoolers with the 
prerequisite to play skills but very limited 
social play). Just as it is unreasonable to 
expect a single program to meet all of the 
needs of all individuals with ASD, it is 
also unreasonable to expect that a single 
method is equally effective in teaching all 
skills or that all children are equally ready 
to learn a specific skill. For example, the 
relevance of PECS research to an indi-
vidual student may depend only on the 
specific target of interest.

For this chapter, we extended the 
analysis of PECS studies described above 
to generate second-order recommenda-
tions that could be translated more readily 
into individual educational goals. Closer 
examination of the basic characteristics of 
the PECS studies reviewed here revealed 
that many dimensions could be consid-
ered when seeking to target recommen-
dations at the individual level. We quickly 
realized that it was unrealistic to apply 
the same threshold of evidence for these 
 second-order  recommendations as we 

had for the  first-order recommendations 
because of the restricted number of stud-
ies of at least adequate quality and range of 
dimensions considered (see Table 13.3).

We therefore relaxed the standards of 
evidence for second-order recommen-
dations, in a manner similar to that of 
the national Standards Project (national 
Autism Center 2009), and chose to focus 
on similar outcomes obtained across at 
least two studies related to specific observ-
able skills or goals. In the summary below, 
we designate “consistent evidence” when 
similar findings were obtained across all 
studies that examined a specific question 
and “some evidence” when there was a 
generally positive, though not perfectly 
consistent, trend obtained across all studies 
that examined a specific question. Findings 
considered by only one study are indi-
cated under the general heading “emerg-
ing evidence.” It is important to note that 
these findings were largely restricted to 
preschoolers and young children, most 
of whom had little or no speech or other 
communication skills at baseline. We did 
not seek to interpret reported decreases in 
scores on the Autism Diagnostic Observa-
tion Schedule (ADOS) or data related to 
parent or teacher behaviors (howlin et al. 
2007) because such data are not typically 
considered in evaluations of individual stu-
dent progress.

Most of the studies focused solely on 
the acquisition of PECS:

There was consistent evidence that PECS ●●

can be mastered relatively quickly – even 
by children with no communication skills 
(Charlop-Christy et al. 2002; Ganz and 
Simpson 2004; Kravits et al. 2002).
There was consistent evidence that ●●

improvement in PECS was associated 
with improvements in the complexity 
of speech, such as mean length of utter-
ance (Charlop-Christy et al. 2002) and 
number of words per trial (Ganz and 
Simpson 2004).
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There was consistent evidence that ●●

improvement in PECS was associated 
with decreases in problem behaviors 
(Charlop-Christy et al. 2002; Magiati 
and howlin 2003).

There was consistent evidence that ●●

improvement in PECS was associated 
with gains in other social- communicative 
behavior, such as joint attention, eye 
contact, turn-taking, and free play 

Table 13.3 Summary of outcomes associated with Increased PECS use

Study Significant outcomes a

Yoder and Stone (2006a) Compared to RPMT b, PECS improved frequency and range of 
words for children with greater initial object exploration; RPMT 
improved frequency and range of words for children with less initial 
object exploration; differences disappeared at 6-month follow-up.

Yoder and Stone (2006b) PECS and RPMT were both effective in increasing turn-taking, but 
RPMT was superior; both were effective in increasing requesting 
and IJA but PECS was superior for subjects with little or no IJA at 
baseline and RPMT was superior for subjects with IJA at baseline.

Carr and Felce (2007) PECS increased child initiations, adult responses to child initiations, 
and child responses to adult initiations.

Magiati and howlin (2003) PECS was mastered quickly; an increased number of pictures were 
used and frequency of PECS use increased; there was increased com-
munication (nonverbal to using single/echoed words) and decreased 
problem behavior.

howlin et al. (2007) PECS increased initiations and PECS use but relative improvement 
was not maintained over time (e.g., 10 months later); there was no 
change in speech.

Adkins and Axelrod (2002) Compared to sign language in teaching requesting, PECS was 
acquired more quickly, generalized more readily, and used spontane-
ously more often.

Charlop-Christy et al. (2002) PECS was fully mastered (to Phase 6) within 17 h of training; 
increased spontaneous and imitative speech was generalized across 
sessions, mean length of utterance, and other social communicative 
behavior (e.g., joint attention, eye contact, and free play); problem 
behavior decreased.

Ganz and Simpson (2004) PECS was largely mastered (to Phase 4) within 23 sessions (346 tri-
als); there was an increased number of words per trial.

Kravits et al. (2002) PECS was established (to Phase 3) and generalized across settings; 
there was increased spontaneous communication (including intel-
ligible verbalizations) and duration of interactions with peers across 
all school settings.

Marckel et al. (2006) PECS was used to teach children to improvise using combinations of 
descriptors (function, color, shape) when a picture is unavailable.

Tincani (2004) PECS was superior in teaching requesting for a child with poor 
imitation skills, and sign language was superior for child with good 
imitation skills; vocalization was increased after training in both 
PECS and sign language.

a For group designs, differences were statistically significant; for single-case designs, improvements above baseline 
were consistently noted for the majority of subjects
b Responsive education and prelinguistic milieu teaching
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(Charlop-Christy et al. 2002; Kravits 
et al. 2002; Yoder and Stone 2006b).
There was some evidence that improve-●●

ment in PECS was associated with 
improvements in the frequency of vocal-
ization and speech, and no evidence that 
it was associated with a decrease in vocal-
ization and speech. Most studies reported 
a positive correlation (Charlop-Christy 
et al. 2002; Kravits et al. 2002; Tincani 
2004; Magiati and  howlin 2003; Yoder 
and Stone 2006a).

Other studies compared the acquisition 
of PECS relative to another intervention. 
These studies were particularly instructive 
for educators insofar as they may provide 
emerging evidence for the differentiation 
of instruction according to specific student 
characteristics.

PECS and responsive education and ●●

prelinguistic milieu teaching (RPMT) 
were both effective in increasing the 
initiation of joint attention (Yoder and 
Stone 2006b). RPMT was superior for 
children who frequently initiated joint 
attention during a pre-intervention 
assessment whereas PECS was superior 
for children who rarely or never initi-
ated joint attention prior to interven-
tion (Yoder and Stone 2006b).
When considering the growth in the ●●

frequency and range of single-word use 
immediately between pre- treatment 
and at 6-month follow-up, children 
who were relatively low in initial 
object exploration benefited more from 
RPMT and children who were rela-
tively high in initial object exploration 
benefited more from PECS (Yoder and 
Stone 2006a).
PECS may by superior to sign language ●●

in teaching simple requesting to chil-
dren with poor imitation skills, whereas 
the effect may be reversed for children 
with good imitation skills (Tincani 
2004).

The role of rigorous Diagnosis 
and cognitive assessment

Educators and researchers use  information 
about diagnosis and overall functioning 
somewhat differently and this may lead 
researchers and educators to adopt dif-
ferent standards. In research into ASD (as 
other diagnosed conditions), researchers 
often take great care in accurate diagnosis 
because the hypotheses under investiga-
tion typically address the relationship of 
ASD to other skills, behaviors, or char-
acteristics of the individual. The role of 
diagnosis is less clear in educational plan-
ning. That is, while a medical diagnosis 
or educational classification may help to 
broadly define the intensity or funding of 
educational services and supports available 
to the student, it might also be signifi-
cantly augmented by the child’s IEP team 
who may argue in support of the need for 
additional evaluation, staffing support, or 
extension of the school day or school year 
to ensure adequate progress. That IEPs 
should vary so greatly is hardly surprising, 
since it is now generally acknowledged 
that the needs of individuals with ASD are 
wildly diverse.

It is perhaps not surprising that the 
standards used by educators to establish an 
ASD classification are often far less rigor-
ous than those used by researchers. Federal 
regulations defining autism do not refer-
ence the broader spectrum; they empha-
size unusual behaviors (some of which do 
not clearly align with the criteria of the 
Diagnostic and Statistical Manual of Mental 
Disorders (DSM-IV; APA 1994)) more than 
the impairments in reciprocal social inter-
action largely recognized as lying at the 
core of ASD (Carter et al. 2005). Policies 
and practices related to diagnosis also vary 
greatly from state to state (Stahmer and 
Mandell 2007).

In Delaware, we were concerned that the 
misalignment between the definition of ASD 
accepted by researchers and that embodied 
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by state and federal regulation would make it 
impossible to broadly identify the groups of 
students likely to benefit from more special-
ized interventions identified by researchers 
or to project the likely number of students 
with ASD in the state. We first revised the 
state regulations to align educational classi-
fication with the DSM-IV, to encompass the 
entire spectrum, and to rely on multimodal 
assessment, consistent with the consensus-
based guidelines of the national Research 
Council (2001). We then embarked on a 
program of training educational assessment 
teams, anchored by school psychologists, 
in the clinical use of the Autism Diagnos-
tic Observation Schedule (Lord et al. 2000) 
and Autism Diagnostic Interview – Revised 
(Lord et al. 1994). A total of 85 professionals 
across eight school districts (serving more 
than 90% of the students identified with 
ASD in Delaware) were trained (Doehring 
2008).

As in the case of diagnosis, outcome 
researchers have also taken great care to 
establish an initial level of cognitive or lan-
guage functioning to render two groups 
comparable so that treatment effects can be 
more confidently attributed to the interven-
tion, or simply to accurately characterize 
their population relative to that identified 
in other studies. For educators, the results 
of cognitive or language assessment are 
again somewhat less important, except in 
helping to establish the student’s eligibil-
ity for special education services. Results 
may help to establish a starting point for 
broadly identifying needs and goals, or 
support the intensity of certain specialized 
services (e.g., amount of speech therapy 
per week), but this may be superseded in 
the course of creating an IEP. Similarly, the 
results of such assessments are not the pri-
mary measure of progress (except perhaps 
in cases when a major lack of progress or 
regression is suspected): educators more 
often rely on progress towards individual 
IEP objectives to determine the need for 
programmatic changes.

nevertheless, educators seeking to 
implement EBP must be able to use some 
general criteria for identifying methods 
and setting goals that are reasonable for 
the child, given that overall rates of prog-
ress and outcomes depend in part on the 
child’s initial level of cognitive functioning 
(harris and handleman 2000; Smith et al. 
1997). Educators may also find it difficult 
to identify which findings and methods 
are broadly applicable to their particular 
population, because the accurate diagnosis 
and assessment of students may be areas of 
weakness for some studies. Among the pri-
mary quality indicators for PECS studies 
reviewed above, participant characteristics 
(such as diagnosis and level of functioning) 
were most likely to fall short of a high stan-
dard. We also conducted a simple review 
of all studies published in the Journal of 
Applied Behavior Analysis between 2000 and 
2005 that sought to demonstrate an assess-
ment or intervention outcome for children 
with ASD. We found that few studies pro-
vided information about the level of func-
tioning and still fewer provided even basic 
information to support the ASD diagnosis 
(Doehring et al. 2007).

With the intense focus on ASD, educa-
tors and researchers have often overlooked 
the opportunity to extend innovations to 
other populations. For example, many of 
the ABA-based techniques used in ASD 
are just as relevant to children with intel-
lectual disabilities (ID), yet schools rarely 
dedicate as much effort to training and 
supporting staff working with students 
with ID (even though many public class-
rooms mix both populations). Perhaps 
this is because the dramatic effects noted 
by some researchers for children with 
ASD have not been replicated to the same 
extent with students who have intellectual 
disabilities (Smith et al. 1997). In this con-
text, it is interesting to note that the Com-
bating Autism Act (Public Law 109–416, 
2006) references both children with ASD 
and with ID.
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The increasing shift away from a 
 categorical approach to ASD may improve 
the characterization of ASD symptomatol-
ogy but prove challenging for researchers 
and educators seeking to identify EBP. 
The emphasis on a dimensional model 
(Gotham et al. 2007) that supports a broad 
autism phenotype (Piven and Palmer 1999) 
appears more consistent with emerging 
evidence for the involvement of a combina-
tion of rare and common genetic variants in 
ASD (Wang et al. 2009), and seems likely 
to shape the DSM-V (Wallis 2009). Edu-
cators will need help in making the tran-
sition from a categorical to a dimensional 
approach to assessment, especially insofar 
as it makes it more difficult to broadly map 
EBP onto the needs of students.

Implementing EBP

create a culture of Data-Based 
Decision-Making

The emerging prominence of EBP, 
together with the emphasis on careful 
analysis of progress towards specific goals 
in no Child Left Behind (Public Law 
107–110, 2002), may help to foster an 
educational culture of data-based decision-
making. This is important because, even 
after EBPs are in place across a school, the 
ability of IEP teams to collect and use data 
to identify and evaluate outcomes for indi-
vidual students requires many skills and 
resources: educators must not only know 
how to set clear and measurable objectives, 
how much data to collect, how to analyze 
the data, and how to make decisions based 
on progress, but they must also allocate 
time and other resources to accomplish 
these tasks. Educators will always need a 
defensible, data-based approach to decision-
making because the failure to demonstrate 
adequate progress – or the promise of 
significantly greater progress – has been 

one of the most important variables when 
families have successfully advocated for 
additional educational services or a change 
in educational placement.
Though the IEP process provides broad 
guidelines for how to collect data and how 
to evaluate progress, we have found addi-
tional standards are needed to foster a cul-
ture of data-based decision-making, at least 
for more complex cases. For example, when 
a family or a school requests a residential 
program, because challenging behaviors 
or pervasive deficits in skills of daily life 
significantly impede progress at home or 
at school, most public schools across the 
nation generally seek a full-time residential 
placement with a private provider. Because 
DAP offers Extended Educational Services 
within its public school program, we tended 
to receive many such requests and sought to 
implement a data-based approach to mak-
ing such recommendations. We developed 
guidelines to urge IEP teams to identify 
specific IEP goals for which progress was 
deemed inadequate, as demonstrated via 
daily or weekly tracking. We also sought to 
verify that objectives were well-formulated, 
data collection procedures were appropri-
ate, and there were sufficient opportunities 
and staffing support needed to teach the 
skill. If the data supported a clear lack of 
progress, we worked with the family and 
school to identify other program changes, 
including increased staffing in school, par-
ent training, in-home training and sup-
port, or consultation or coordination with 
other community-based professionals (e.g., 
respite providers and prescribing physi-
cians). If the data continued to show a lack 
of progress, we might consider increasing 
time in the Extended Educational Service 
to include overnight services.

This data-based approach was instru-
mental in convincing IEP teams to consider 
more fundamental programming changes 
(e.g., temporarily suspending other IEP 
objectives and instituting increased hours in 
our Extended Educational Service to teach 
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important self-care skills, such as  toileting), 
school districts to support creative staffing 
solutions (e.g., to pay for school-district 
staff to work intensively with an adoles-
cent to extend behavior support programs 
into their home), and states to help pay for 
private placements when other, less expen-
sive, options had been thoroughly tested. 
As a result, DAP has required full-time 
or private residential placement for less 
than 1% of the overall population of chil-
dren identified with ASD in the Delaware 
schools (Doehring 2008). The pressure to 
respond to students in crisis, regardless of 
the evidence for a clear educational need, 
and the challenge of implementing the 
guidelines described above has made it dif-
ficult to consistently adopt this more data-
based approach.

Integrate EBP in a Program  
of Professional Development

Even the best EBP may have a limited 
impact in school-based programs if they 
are not integrated into a cycle including a 
program of training derived from binding 
standards of practice whose implementa-
tion is closely monitored (see Fig. 13.1). 

In addition to implementing traditional 
training programs (e.g., traditional didactic 
workshops for staff and new teacher men-
toring), we revised and expanded the syllabi 
for the required 15-credit post-graduate 
certification for teachers and, in some sites, 
added dedicated staff positions or brought 
in external experts to provide extensive, 
in-class coaching. By identifying specific 
practice standards and specifying training 
requirements, we could begin to monitor 
overall progress in implementation of EBP. 
For example, we set and then met goals to 
train the majority of the 400 DAP profes-
sional and paraprofessional staff statewide 
in key elements related to student safety, 
general ABA-based educational strategies, 
and PECS (Doehring 2008).

In the short term, we found that the 
most significant barrier to the completion 
of the EBP cycle (aside from perennial 
shortages of funding and training time) 
was the lack of specific training manuals, 
curricula, and associated assessments of 
treatment fidelity for most methods and 
programs. Some commonly used proce-
dures help to set the standard. For exam-
ple, the Autism Diagnostic Observation 
Schedule includes elements common to 
most tests (e.g., a comprehensive manual, 
detailed scoring forms, and complete test 
kit) as well as others that are less common 
but important to training (e.g., a structured 
workshop delivered by certified trainers 
and additional training to attain reliability 
for research purposes). PECS includes a 
detailed manual, an accompanying work-
shop, and a process for receiving coach-
ing from a certified trainer or becoming a 
trainer oneself. These elements should be 
considered a minimum for those seeking to 
implement EBP system-wide.

Another significant and immediate bar-
rier to the completion of the EBP cycle is 
the failure to quantify or control for “non-
specific variables” (Schopler et al. 1987). 
These may include intensity of support 
(e.g., amount of one-to-one or small group 

Oversight Training

Practice

Standards

Figure 13.1
The EBP loop



357chaPTEr 13 ThE IMPLEMEnTATIOn OF EVIDEnCE-BASED PRACTICES In PUBLIC SChOOLS

instruction, staff–student ratios, or hours of 
instruction per week) or the use of general 
teaching strategies embedded in a given 
approach (e.g., the increased use of rein-
forcement, the conscious use of prompting, 
the definition of clear objectives, or the 
more frequent collection and use of data in 
decision-making that is implicit to ABA).

In the long-term, educators must also 
become more knowledgeable consum-
ers of research. While we have sought to 
weave an emphasis on EBP into all staff 
and parent training and provided more 
detailed training to teachers and other staff 
in understanding research, we have intro-
duced other strategies whenever possible, 
such as providing annotated bibliographies 
of relevant outcome research, sometimes 
including electronic copies of specific 
articles; requiring staff to review and sum-
marize outcome literature to get full credit 
for participation in specific training pro-
grams; and involving staff in preparing 
presentations for professional conferences 
that involve critical analysis of elements of 
EBP, some at which are referenced in this 
chapter.

Case Study: Adopting 
a Proactive Approach 
to Behavior Support

Children with ASD demonstrate a wide 
range of problem behavior (e.g., aggression, 
destruction and self-injury) that may be 
extremely costly to the individual, family, or 
the community and that may jeopardize their 
home and school placements. Such problem 
behaviors are the most common reason for 
children with ASD to be referred to com-
munity mental health settings (Mandell 
et al. 2006). At DAP, we found that the reli-
ance on antecedent interventions informed 
by functional behavioral assessment to 
address problem behavior was perhaps the 

most immediate opportunity for a public 
school to benefit from EBP. We describe 
some of the innovative mechanisms we put 
in place to implement these EBP statewide, 
by providing training and oversight linked 
to clear and binding practice standards. 
With these supports in place, we were also 
able to clearly document the need for a par-
allel program to train and oversee staff in 
the appropriate use of physical restraint in 
response to dangerous student behaviors. 
This example may also illustrate how “non-
specific variables” can be as important as 
individualized behavior supports in decreas-
ing problem behavior.

Identifying EBP
There is a general consensus that functional 
behavioral assessment is very useful in iden-
tifying possible reasons or functions for the 
behavior (Bregman et al. 2005). Question-
naires, interviews, and rating scales are 
used in a functional behavioral assessment 
to begin to identify explanations for stu-
dent problem behavior. Though functional 
behavioral assessment may be difficult to 
formally establish as an EBP using current 
criteria, there is no doubt that it is otherwise 
accepted as a “best practice” in the field of 
behavior support. It should be noted, how-
ever, that functional behavioral assessment 
potentially encompasses a range of assess-
ment techniques ranging from checklists to 
interviews to experimental analysis. Each 
approach requires different investments in 
time and training and they yield different 
kinds of data that may not always converge 
(Kwak et al. 2004).

In contrast, there is clear evidence 
that the use of antecedent interventions 
to decrease problem behavior is an EBP 
(national Autism Center 2009). Ante-
cedent strategies are designed to prevent 
the initial occurrence of the behavior, as 
opposed to strategies that are responses to 
or consequences of the problem behavior. 
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In the case of a student who hits a peer who 
is playing on the computer, antecedent 
strategies could include teaching an alter-
native skill to achieve the same likely end 
(e.g., teaching the student to ask for a turn), 
adapting the task (e.g., initially shorten the 
wait time and then gradually increase it), 
or reinforcing the student for coping (e.g., 
reinforce him for waiting patiently for his 
turn), in contrast to reprimanding or pun-
ishing the student (e.g., removing access to 
the computer).

Some of the advantages of initially 
focusing on problem behaviors are associ-
ated with the reliance on SSEDs in much 
of the supporting research. First, the reli-
ance on careful observation, experimen-
tal control, individualized programming, 
and hypothesis testing in SSEDs is itself a 
model for a data-based approach for teach-
ing students with ASD. We have found that 
the inclusion of SSEDs in graduate courses 
for teachers not only improves their accep-
tance of and facility with behavior support 
plans but also makes them more methodical 
and empirical in their approach to teaching 
more broadly. Second, educators are more 
likely to find very detailed descriptions 
of the interventions used because this is 
expected of articles published in behavioral 
journals. These descriptions fall short of a 
treatment manual and are not always tested 
by measures of fidelity but are readily 
understood by teachers with a basic under-
standing of behavior analysis. Effectively 
translating findings based on SSEDs pre-
sumes, however, that teachers can evaluate 
the fit of the child and behavior described 
in the article with the student who they are 
seeking to help.

There are other advantages to begin-
ning a program to implement EBP by 
focusing on problem behavior, rather than 
skill deficits:

Schools, teachers, and parents may be ●●

more highly motivated to address problem 
behavior. For parents,  problem behaviors 

may stand out more dramatically than skill 
deficits because they may be more diffi-
cult to control. For teachers, the problem 
behaviors of a single child can disrupt the 
entire classroom. For schools, problem 
behaviors that result in suspension, expul-
sion, or injury are potentially very expen-
sive if they lead to legal action or a private 
placement.
Functional behavioral assessment and ●●

positive behavior support also provide 
some of the best opportunities to build 
partnerships between home and school 
and across various service agencies. Var-
ious programs have demonstrated how 
functional behavioral assessment can 
bring together families, schools, and 
other providers to develop a common 
understanding and coordinated plan 
(Becker-Cottrill et al. 2003; Boettcher 
et al. 2003).
There are a variety of programs of ●●

schoolwide positive behavior supports 
that may serve as models for a system 
change, including a broad training pro-
gram that includes all members of the 
school community and outcome mea-
sures of variables from suspensions to 
school climate. Some caution is war-
ranted however. While the data for 
schoolwide interventions is promising, 
the outcomes for students with the most 
complex needs are less clear given the 
lack of data demonstrating individual 
outcomes, program fidelity, and the 
resources needed to achieve success.

Implementing EBP
Just as it began to emphasize proactive 
strategies in preventing problem behaviors 
among DAP students, the Peer Review 
Committee (PRC) recognized that clear 
and binding practice standards, improved 
data collection and analysis, and targeted 
staff training could be more effective than 
negative feedback to DAP professionals in 



359chaPTEr 13 ThE IMPLEMEnTATIOn OF EVIDEnCE-BASED PRACTICES In PUBLIC SChOOLS

improving behavior support plans. Broad 
standards for independent peer review 
in Delaware State Law and regulations 
outline the role of DAP’s PRC in review-
ing more restrictive procedures and we 
drafted binding memoranda of agreement 
that required participating school districts 
to support PRC recommendations. We 
extended these standards in our internal 
guidelines to require reviews (at frequen-
cies of up to monthly) of behavior sup-
port plans that address behaviors that are 
dangerous or potentially dangerous, that 
necessitate intrusive procedures (e.g., all 
forms of time out), or that result in a rela-
tively restrictive placement (e.g., suspen-
sion from school or change in placement 
to a less inclusive setting).

Other standards were added to improve 
the reliance on data. We required that data 
on behaviors and the use of key proce-
dures are collected daily, graphed weekly 
or monthly (including information on 
key changes such as staffing, curricu-
lum, medications, etc.), and submitted for 
independent review monthly or quarterly 
depending on the intensity of the behavior 
(Doehring 2006). With pilot funding from 
the state of Delaware, we also drafted spe-
cific standards linking the amount and qual-
ity of data needed to support a functional 
behavioral assessment, depending upon the 
intensity and complexity of the behavior, in 
a hypothesis-driven process. For example, 
when an experienced teacher and psychol-
ogist generated a hypothesis regarding a 
simple, frequently occurring, and nondan-
gerous behavior that could be tested by a 
simple, positive, and proactive intervention 
(e.g., teaching an alternative skill or imple-
menting a simple schedule of differential 
reinforcement), no additional assessment 
would be needed other than monitoring 
the response to intervention. Additional 
data collection may become necessary for 
behaviors that were more infrequent, dan-
gerous, or complex (e.g., behavior that may 
vary according to antecedent conditions), 

up to and including (in rare cases) more 
experimental functional analysis.

The recommendations arising from 
PRC’s review of individual cases also 
informed a broad range of efforts at train-
ing and oversight. We initiated a 4-day 
program of training in behavior support 
for all psychologists and behavior analysts 
statewide, with an emphasis on pro-active 
approaches, functional behavioral assess-
ment, and crisis response. Given the appli-
cability of many techniques to students 
with intellectual disabilities, we extended 
an invitation to psychologists working 
with this population. We also recognized 
the limits of didactic workshops and so 
coupled PRC review with an option for 
individualized coaching and consultation. 
Finally, we also integrated these same prin-
ciples of behavior support into the post-
graduate certification in autism required of 
teachers.

We realized that even the best efforts 
cannot prevent all behaviors that are dan-
gerous to staff and students and so we also 
used a train-the-trainer approach to ensure 
that all staff statewide could safely respond 
to students in a behavioral crisis, including 
physical restraint if clearly indicated. This 
was coupled with a multilevel program of 
oversight to ensure that each instance of 
physical restraint was documented, com-
municated to parents and appropriate staff 
members, and reviewed for its appropri-
ateness according to program guidelines 
(Doehring 2008). We believe that this 
training program has been instrumental 
in limiting injuries and private residen-
tial placements resulting from problem 
behavior.

We also came to recognize that prob-
lem behaviors sometimes function as the 
“canary in the coalmine” because they 
signal poor teaching practices. When 
most of the students in a classroom 
engage in behavior that functions to gain 
the  teacher’s  attention or to escape from 
 difficult tasks, for example, this may reflect 
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that the teacher cannot juggle individual 
student needs or that the curriculum is 
not matched to the students’ ability levels. 
While there is no harm if the resulting mul-
tiple behavior plans all help the teacher or 
other staff to direct attention to successes 
and not failures (“catch them being good”) 
or to adjust the curriculum, they may dis-
tract from the need for fundamental, sys-
tem-wide changes (e.g., decreased staffing 
ratios, increased training, or curriculum 
modifications). Many of our recommenda-
tions also addressed general teaching prac-
tices; weaving reinforcement implicitly 
and explicitly throughout the school day; 
prioritizing the teaching of fundamen-
tal communication, adaptive, and leisure 
skills; ensuring a rich, stimulating schedule 
of activities and integration opportunities 
that respected students’ needs, interests, 
and independence; individualizing the cur-
riculum and teaching strategies as needed; 
and carefully monitoring students’ overall 
health and well-being.

Conclusion

Develop a research Network
It is wholly unrealistic for public education 
agencies or university-based programs to 
assume sole responsibility for developing 
and demonstrating the implementation of 
EBPs, though each can play a critical role 
in a partnership. Given the perennial bud-
getary pressures and the complexity and 
intensity involved in educating children 
with ASD, public education agencies can-
not dedicate the resources needed to iden-
tify EBP but there are certainly increased 
opportunities to support their implemen-
tation: local school districts can allocate 
professional development days to support 
training in new practices and can allocate 
staffing resources creatively to provide 
 on-site coaching to consolidate skills gained 
via training. State education agencies can 
spearhead efforts to develop statewide EBP 

standards, gather data to demonstrate how 
decreased reliance on private placement for 
students with more complex needs might 
free up resources to support training and 
oversight statewide, and use state and fed-
eral funds to support pilot projects.
Individual researchers can also play a key 
role. They can shift their research focus 
from the effectiveness of a broad program 
on broad outcomes to evaluating interac-
tions between rate of skill acquisition and 
current stage of development (Yoder and 
Stone 2006a, b) or other related skills 
(Tincani 2004). They can also partner with 
schools to validate EBPs outside of the 
controlled context of the laboratory or lab-
oratory school, in the course of which they 
may spur the development of intervention 
manuals and begin to document the impact 
of non-specific variables. Researchers can 
begin by helping educators to present data 
and practices at professional conferences, 
such as those conducted at DAP and refer-
enced in this chapter.

Collaboration among researchers, 
and between researches and educators, 
will be required to effectively address 
these complex questions. Multidisci-
plinary, community-focused, university-
based programs, such as those represented 
by the Association of University Centers 
on Disabilities, are well-placed to fos-
ter such partnerships and disseminate 
innovative practices nationwide. Train-
ing programs funded via maternal child 
health (e.g., Leadership Education in 
neurodevelopmental Disorders) and 
education (e.g., the national Profes-
sional Development Center on Autism) 
can also help to disseminate practices via 
public schools and universities.

consider Big and Little 
Outcomes

Research that precisely focuses on  specific 
questions about methodology and interven-
tion targets in the search for EBP  relevant 
to public schools can help  educators to 
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 understand the potential application to 
 specific students and researchers to test 
underlying theories. As the focus on specific 
EBPs narrows, we may miss other important 
outcomes broadly related to EBP or factors 
broadly contributing to EBP in schools. 
Fundamental gaps in services may render 
the best EBP less relevant – for example, 
there are data to suggest that there are sig-
nificant variations in rates of identification 
between different states (Shattuck et al. 
2009) and school districts (Palmer et al. 
2005) and that children who are poor or 
from traditionally underserved populations 
tend to be identified later than other popu-
lations (Mandell et al. 2002, 2007). Other 
broad outcomes are difficult to quantify 
but are nonetheless important goals for 
educators. For example, schools should 
look beyond graduation to quality-of-life 
outcomes when planning the transition 
to adulthood: Can the student live inde-
pendently, work at a job they enjoy, lead a 
healthy lifestyle, and have meaningful rela-
tionships with peers? Finally, schools need 
to sometimes look beyond the school day 
and the school’s walls to other factors that 
might mediate outcomes, such as the need 
for family training and support. Research 
into these questions will help educators to 
take the final step in translating research 
into practice via evidence-based policy.
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EBP Evidence-based practice
EBT Evidence-based treatment
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FDA Food and Drug Administra-
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IDEA Individuals with Disabilities 
Education Act

IEP Individualized Education 
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N of 1 Individual trial
OCD Obsessive–compulsive disorder
OT Occupational therapy
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PECS Picture Exchange Communi-

cation System
PRT Pivotal response treatment
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Design

SSRI Selective serotonin reuptake 
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TEACCH Treatment and Education of 
Autistic and Related Com-
munication Handicapped 
Children

Where We Are noW

As shown in Chap. 1 (see Fig. 14.1 and 
Volkmar in press), publication on autism 
has increased significantly in recent years. 
We undertook additional analyses to 
determine whether this increase reflected 
greater interest in autism more generally 
or included a specific interest in autism 
treatments. We conducted a literature 
search of the terms “autism” and “autism 
and treatment” for the years 1990–2008. 
Unlike the search described in Chap. 1, 
which relied on the Medline database, 
the search described here relied on the 
Ovid PsycINFO database, which we felt 
would capture the full range of publica-
tions related to treatment. Differences and 
recommendations for using different data-
bases are discussed in an appendix to this 
chapter. When conducting the searches, 
two filters were used; the “all journals” 
filter limited results to articles published 
in journals and the “year” filter limited 
returns to each specific year. The number 
of articles about “autism” and those specif-
ically about “autism treatments” published 
in a journal between 1990 and 2008 (the 
most recent year with complete data) is 
shown in Fig. 14.1.

These analyses reveal a relatively flat 
trend in the number of publications in jour-
nals between 1990 and 1997 – about 200 
per year, followed by a dramatic increase 
in publications from 1998 (357) to nearly 
1,300 in 2008. The increase in the rate of 
publication has been greater than three-
fold since 1998 and fivefold since 1990. 
These increases likely reflect the increased 
awareness and interest in autism. With the 
increasing number of journals devoted to 

autism, the increasing trend in the absolute 
number of publications on autism is likely 
to continue, if not accelerate further.

A similar, albeit smaller, increase is also 
seen in the number of publications on 
autism treatments (see Fig. 14.2). Exami-
nation of the proportion of treatment 
studies to total studies reveals two trends 
over the last 2 decades. From 1990 to 
2000, the proportion of articles address-
ing treatment increased, reaching a peak 
of 28% in the year 2000. The propor-
tion of articles addressing treatment then 
decreased from 2000 to 2008. Fewer than 
14% of articles published in 2008 focused 
on treatment research, which represents 

Figure 14.1
Articles on treatment in autism (black 

bars) and all articles on autism (gray bars) 
in the Ovid PsycINFO database, by year

Figure 14.2
Proportion of autism treatment articles 

(dark region) to the total number of arti-
cles on autism on the Ovid PsycINFO 

database, by year
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a reduction of over 50%. This decreasing 
trend is somewhat perplexing in the light 
of the increasing interest in early interven-
tion since the publication of the National 
Research Council (2001). Regardless of 
the cause, the increasing number of indi-
viduals being diagnosed with autism merits 
greater attention on how to best serve these 
individuals so that they can live meaning-
ful lives, which will best be accomplished 
by increasing, not decreasing, treatment 
research.

treAtment reseArch And 
evAluAtion

comprehensive Programs
Comprehensive Behavioral Programs. The 
results emerging from comprehensive pro-
grams based on the technologies of ABA 
(Lovaas 1987) sparked a revolution in the 
focus and number of early intervention pro-
grams and a new interest in the potential of 
outcome research to shape practice and pol-
icy. Of the ten comprehensive early inter-
vention models outlined by the National 
Research Council (2001), the majority had 
a behavioral orientation, including many 
that constitute a class of interventions com-
monly referred to as “early intensive behav-
ioral intervention” (EIBI). Traditionally, 
EIBI has involved upwards of 40 h/week of 
therapy, much of which is delivered in a 1:1 
discrete trial format, especially during the 
first stages of intervention. Recent meta-
analyses (Eldevik et al. 2009; Reichow and 
Wolery 2009) suggest EIBI can be a very 
effective treatment option for many chil-
dren with autism. Although EIBI and other 
behavioral intervention approaches are 
often presented as if each is a distinct pro-
gram, there is in fact considerable overlap 
in the methods, curricula, and mechanisms 
of program delivery. Capturing the differ-
ences that exist will require better measures 

of treatment and procedural fidelity for 
comprehensive behavioral programs, espe-
cially measuring the relative usage and dos-
age of component parts. Until the active 
components (i.e., aspects of treatment 
responsible for positive outcomes) can be 
specified, we cannot determine whether 
the slight differences in program orienta-
tion have a meaningful impact.

Comprehensive Developmental and Eclectic 
Programs. In addition to the more strictly 
behaviorally focused programs, several other 
programs are based more explicitly on devel-
opmental theory or are more eclectic – they 
draw from a range of methods and proce-
dures. As with the more behaviorally ori-
ented approaches, the research basis for these 
more developmentally oriented treatments 
is highly variable and these programs have 
focused on younger children. As noted by the 
National Research Council (2001) and in this 
book (Chap. 13), regardless of theoretical ori-
entation, there are a number of non-specific 
intervention variables that are common to 
many programs (e.g., the need for planned, 
structured intervention, careful attention to 
issues of support and generalization of skills, 
need for trained staff) that might in fact con-
tribute significantly to outcomes. It is excit-
ing, however, to speculate regarding the 
potential match between the orientation and 
methods of a given program and the child’s 
learning style. As with the behaviorally ori-
ented programs, the developmentally based 
and eclectic programs have also undergone 
a number of changes over the years and have 
evolved from more segregated and center-
based service programs to more inclusive set-
tings. It is also interesting to note how many 
of the more behaviorally focused programs 
have increasingly sought to include a more 
developmental perspective.

One example of a developmental approach 
is the Denver Model, begun in 1981 by Sally 
Rogers (Rogers and Lewis 1988;  Rogers 
et al. 2000; Rogers and  Dawson 2010). 
The program addresses core difficulties in 
the areas of social interaction (imitation, 
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perception of affect, and so forth) within a 
strongly developmental framework, using 
a range of developmentally appropriate 
activities to foster and build communication 
and social skills. The program has evolved 
over time with an increasing focus on treat-
ing children in inclusive settings. A body of 
work on this approach has now appeared, 
which is nicely summarized in the recently 
published manual of the early start Denver 
Model (Rogers and Dawson 2010).

Two other developmentally oriented pro-
grams have been described and are widely 
used in practice, although though these 
have little or no empirical support to date. 
The developmental, individual-difference, 
relationship-based (DIR) model (Floortime) 
model emphasizes building relationships and 
seeks to improve overall social engagement, 
reciprocal interaction, self-regulation, and 
attention (Greenspan and Wieder 2009). 
Some supportive research is available but, 
to our knowledge, no controlled studies 
exist. The social communication, emotional 
regulation, transactional support (SCERTS) 
approach (Prizant et al. 2004) has emerged 
more recently and focuses on fostering social–
communication skills while also addressing 
behaviors that may interfere with learning 
and social interaction. Despite considerable 
interest in this program, it has yet to establish 
a base of empirical support.

Of the various eclectic programs, the 
Treatment and Education of Autistic and 
related Communication Handicapped Chil-
dren (TEACCH) Program at the Univer-
sity of North Carolina (Mesibov et al. 2005; 
Schopler 1997) has probably received the 
most recognition. Begun in 1972 under the 
leadership of Eric Schopler, this program 
includes various centers around North Car-
olina as well as special classrooms within 
public schools. TEACCH also provides con-
sultation across North Carolina and train-
ing across the United States, Canada, and 
Europe. There is much emphasis on sup-
porting learning, fostering communication, 

and increasing independence. Although 
studies on aspects of the TEACCH model 
are beginning to emerge, there is, to our 
knowledge, no well-controlled experimen-
tal study of outcomes associated with the 
TEACCH model.

Future Directions for Comprehensive Pro-
grams. Outside of EIBI, few large-scale 
trials have been conducted on the other 
approaches in the National Research 
Council (2001). Although many of these 
programs have rich empirical histories 
using different methodologies, valida-
tion in larger trials will help advance the 
field and are needed before comparisons 
of treatments can be made. The National 
Research Council (2001) concluded, 
“There [was] no outcome study published 
in a peer-reviewed journal that supports 
comparative statements of the superior-
ity of one model or approach or another” 
(National Research Council 2001, p. 166). 
Ten years later, a similar conclusion would 
likely be reached.

The comparison of comprehensive 
programs with manualized treatment 
protocols (e.g., EIBI) to broadly defined 
eclectic models is particularly problematic. 
While an eclectic model might be consid-
ered a proxy for treatment as usual, it may 
be impossible to control for diffusion of 
treatment components (i.e., inclusion of 
some parts of the manualized treatment). 
With the lack of standardization in the 
eclectic model, it may also be impossible 
to determine if effects favoring the manu-
alized treatment procedure might reflect 
improved consistency across treatment 
providers rather than effects more specific 
to the intervention. Until better measures 
of treatment fidelity are developed, eclectic 
classrooms (programs) should not be used 
as comparison groups in research studies.

One major problem facing schools and 
parents is the question of matching treat-
ment models to the specific child and 
circumstance, and the choice of which 
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approach or curricula to use (Arick et al. 
2005; Olley 2005). The dearth of compara-
tive treatment studies also complicates the 
issue of treatment assignment: typically, 
comparisons are made before and after 
treatment in one intervention or between 
“treated” and “untreated” groups. Par-
ticularly for the more complex treatment 
models, disentangling which aspects of the 
treatment/curriculum are most important 
will remain very challenging. After stud-
ies demonstrating the efficacy of specific 
models have been conducted, work on a 
priori predictions about treatment effects 
(e.g., for a given child, does one treatment 
work better than another) should proceed. 
Work on exploring child characteristics 
that might predict treatment response 
has already begun for focal interventions. 
The work of Yoder and Stone (2006a, b) 
has produced insights into the potential to 
tailor treatment to individuals with specific 
characteristics; for example, children who 
have high levels of initiations might do 
better in a milieu intervention than with an 
intervention based on the Picture Exchange 
Communication System (PECS). Work 
such as this with larger treatment packages 
would be highly beneficial and could help 
ensure children begin receiving the most 
appropriate and effective treatments as 
early as possible.

Social–communication 
Interventions

EBPs for social–communicative dysfunc-
tion remain, in many respects, one of the 
most interesting and challenging areas of 
intervention in autism and related disorders. 
Since kanner’s original definition (kanner 
1943), social difficulties have been identi-
fied repeatedly (Siegel et al. 1989;  Volkmar 
et al. 1994) as the single most robust 
 predictor of autism and are, accordingly, 
more heavily weighted in the  diagnostic 

algorithms of the current Diagnostic and 
Statistical Manual of Mental Disorders 
(DSM-IV; APA 1994) and the International 
Classification of Diseases and Related Health 
Problems (ICD-10; World Health Organi-
zation 1992). Over the last several decades, 
a number of different interventions have 
been proposed and research has pro-
ceeded, albeit somewhat inconsistently, on 
these approaches with a notable upsurge of 
research in the last decade (Matson et al. 
2007; Reichow and Volkmar 2010a).

The review of social skills interventions 
presented in Chap. 6 reveals that social 
interventions vary in many important ways 
including the age and developmental level 
of the target population, the focus of the 
intervention (narrow or broad), and the 
agent of change. Although earlier efforts in 
the field involved adult-directed teaching, 
with demonstrated effectiveness, research-
ers have begun to pay more careful atten-
tion to the ecology of children’s social 
interactions in natural settings, resulting 
in an increased emphasis on social inter-
actions with peers, where indeed the bulk 
of research has been conducted (National 
Research Council 2001). This emphasis on 
peers is consistent with a broader, ecologi-
cally organized approach focused on gener-
alization of skills to natural and “real-world” 
situations (Rogers and Ozonoff 2005b) and 
is notably lacking in many of the adult-led, 
social intervention programs.

Probably the largest body of work on 
more general approaches to teaching social 
skills has emerged from the work on peer-
mediated interaction (Rogers and Ozonoff 
2005b). A variety of methods have been 
used, such as relying on children with 
typical development with some (minimal) 
training to support social interaction in 
children with autism and related disorders 
(Goldstein et al. 1992; Strain and Schwartz 
2001); using role play and explicit teaching 
of play scripts (Goldstein et al. 1988); peer 
tutoring (Dugan et al. 1995); and teaching 
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peers a pivotal response approach (Pierce 
and Schreibman 1997). Peer preparation 
can take the form of adult instruction or 
role play prior to exposure to the child with 
an ASD and peers are specifically rein-
forced by adults for their efforts. Several 
important areas of research remain to be 
fully addressed, including issues of expo-
sure, consistency, and generalization, as 
well as the broader implications for main-
streaming (Handleman et al. 2005; Strain 
and Hoyson 2000).

Despite the tremendous need for more 
effective treatments to help adolescents 
with ASD (Paul 2003; Saulnier and klin 
2007), there is much less research than 
is available regarding younger children 
(Reichow and Volkmar 2010a). With the 
tremendous pace of social development 
among typical adolescents, the social 
impairments of adolescents and adults with 
autism become increasingly apparent (klin 
et al. 2007) and can easily lead to social iso-
lation, teasing, bullying, and diverse unfor-
tunate situations (Montes and Halterman 
2007). The range of approaches utilized 
has become increasingly sophisticated in 
terms of teaching strategies and materials 
(Volkmar and Wiesner 2009). Whereas 
more traditional, direct instruction dis-
rupts the natural flow of social interaction, 
supports such as visual cues, visual sched-
ules, and other minimally obtrusive strate-
gies can be embedded more naturally and 
promote greater independence (Rogers 
and Ozonoff 2005b).

Social skills groups remain one of the 
most common formats for social teaching, 
especially among adolescents and adults. 
These groups make use of a range of tech-
niques including explicit teaching, role 
playing, and review of social interactions 
(e.g., through videotape), and may include 
homework assigned outside the group itself 
(krasny et al. 2003; Paul 2003). Unfor-
tunately, controlled studies have been 
relatively uncommon and most research 
has relied on weaker pre/post designs. In 

general, it appears that while some gains 
are made, these are relatively minimal 
(Reichow and Volkmar 2010b), especially 
in light of the large gap between the skill 
levels of the typically developing school-
aged child and that of the child with autism 
(Rogers and Ozonoff 2005b).

In sum, much progress has been made 
in the area of social skills intervention and 
such interventions remain extremely pop-
ular among educators and parents alike. 
However, the effects observed tend to be 
relatively modest and much of the available 
research suffers from serious shortcom-
ings. We recommend that future research 
encompass better methodological con-
trols, include better measures of outcome 
(including both short- and long-term out-
comes), and begin to address the needs of 
adolescents and adults. Social skills clearly 
remain a critically important “target area” 
for early intervention given their relevance 
to later learning and self-organization and 
generalization but better metrics and more 
precise measures of general social orienta-
tion will be needed to advance our under-
standing of the changes that occur during 
social skills interventions (Saulnier and 
klin 2007).

communication Interventions
kanner (1943) noted a broad range of 
communication impairments in his origi-
nal sample; some children did not talk at 
all, while others talked but in very odd 
ways, with echoed language, unusual pitch 
or prosody, pronoun reversal, idiosyncratic 
language, and specific impairments in the 
use (pragmatics) of language. Since kan-
ner’s report, research has sought to better 
characterize and remediate these language-
communication problems, as described in 
Chap. 5.

For younger children, the majority 
of intervention studies have employed 
a behavioral approach to teaching and 
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enhancing communication skills. As with 
social skills interventions, various meth-
ods have been employed with the aim of 
encouraging specific behaviors and devel-
oping new (communicative) behaviors 
and a very considerable body of research 
has demonstrated the clear utility and 
effectiveness of behavioral approaches in 
improving communication in preverbal 
children with autism. Work in this area 
has also become more sophisticated in the 
use of various techniques to shape desired 
behaviors and build on skills in a system-
atic way. It appears that with earlier and 
focused interventions, more children with 
autism are now able to acquire speech, and 
that a host of social language functions  
can also be explicitly taught (Roger and 
Ozonoff 2005b).

For children who are nonverbal, the 
use of several other communication sys-
tems has also been evaluated, including 
PECS (Bondy and Frost 2001) and the 
verbal behavior approach (Sundberg and 
Michael 2001). Both of these behaviorally-
based approaches seek to capitalize on the 
sources of reinforcement in which success-
ful communication results: the former uses 
pictures to exploit the often intact visual 
recognition skills and relies on behavioral 
teaching strategies to shape the “exchange” 
implicit to all successful communication, 
while the latter emphasizes the use or words 
or sign language to teach the full range of 
communicative functions across a variety 
of contexts. Both have some support in the 
literature. More developmentally based 
approaches to teaching communication 
skills, such as the SCERTS model (Weth-
erby et al. 2000), emphasize the centrality 
and integration of social-communicative 
and social-affective behaviors (Prizant 
et al. 2004). Outcome research using this 
developmental approach has, unfortu-
nately, been somewhat limited, despite the 
rich research literature documenting the 
specific social-communicative deficits tar-
geted by the developmental approach.

A persistent concern on the part of 
 parents is that augmentative approaches 
might actually delay the development of 
spoken language. Several studies suggest 
that children using augmentative systems 
can and do acquire speech (Charlop-Christy 
et al. 2002). However, more research in this 
area is clearly needed particularly since one 
of the better studies in the area (Yoder and 
Layton 1988) did not show a clear advan-
tage in speech acquisition when a sign 
language system was used. This debate 
highlights differences in the fundamen-
tal assumptions between clinicians adopt-
ing a developmental versus a behavioral 
approach: the former assumes that basic 
social-communication skills such as imita-
tion, eye contact, and joint attention must 
be prerequisites for language development 
and the latter assumes that communication 
skills can be taught as long as the environ-
mental contingencies and sources of rein-
forcement are well understood.

Focal Behavioral treatments
In addition to the growing body of  evidence 
on EIBI for young children with autism, 
there is a long tradition of using focal 
behavioral techniques in the education 
and treatment of individuals with autism 
(see Chap. 4 and the work of Odom et al. 
[2003]). This tradition has yielded consid-
erable research and many such treatments 
can now be considered evidence-based, 
following rubrics for evaluating the quality 
of outcome research that recognize the val-
ues of SSEDs (such as the rubric described 
in Chap. 2). An advantage of the reliance 
on SSEDs is that many of these treatments 
have been studied in real-world settings 
being delivered by “everyday” practitio-
ners. Hundreds of SSED studies have 
been published on focal interventions for 
addressing a wide range of behaviors, from 
increasing existing skills (or teaching new 
ones) to decreasing problematic,  harmful, 
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or  undesirable behaviors.  Behavioral 
 interventions have been and remain the 
most evidence-based treatment options for 
individuals with autism.

While it is gratifying that so many 
applications of ABA have been shown to be 
effective, at the same time it can be a bit 
overwhelming and it might not always be 
clear to practitioners when to use a specific 
technique. The vigorous debate around 
comprehensive behavioral programs such 
as EIBI, has at times overshadowed discus-
sion of the merits of focal behavioral tech-
niques, for which there is often a much 
more convincing empirical basis. Devel-
oping a concise, user-friendly system that 
assists service providers in making these 
choices would be very helpful.

Psychopharmacology
As described in Chap. 8, there have been 
important developments in the pharma-
cological treatment of the pervasive devel-
opmental disorders (PDDs). A range of 
medications have now been evaluated, 
although the research literature remains, 
at best, spotty, with the evaluation of 
apparently ineffective agents (e.g., secre-
tin) having received much more atten-
tion than others (Levy and Hyman 2005). 
Unfortunately, pharmacological trials 
have, with a few notable exceptions, suf-
fered from various weaknesses including 
small sample sizes (with attendant power 
issues), problems in research design, and 
a dearth of good dependent measures for 
assessment of change. As noted elsewhere 
in this book, some of the problems generic 
to autism (e.g., the tremendous range in 
severity of associated intellectual disabil-
ity, social–communication handicap, and 
behavior) all pose significant obstacles for 
studies of pharmacological intervention. 
The complex problem of comorbidity with 
other psychiatric conditions (problems 
with attention, anxiety, and mood, among 
others) poses other, albeit potentially 

intertwined, challenges. Despite these 
problems, a body of evidence has emerged 
relative to some agents, e.g., risperidone, 
some of the selective serotonin reuptake 
inhibitors (SSRIs) (fluoxetine and citalo-
pram, in particular), and, to a lesser extent, 
methylphenidate (Mandell et al. 2008).

Of these various agents, the SSRIs are 
almost certainly the most frequently used 
(Oswald and Sonenklar 2007; Mandell 
et al. 2008). As reviewed in Chap. 8, a major 
rationale for the extensive use of these 
agents is the apparent behavior overlap, 
in part, of the rigidity frequently exhibited 
by children with pervasive developmen-
tal disorders (PDDs) and similar appear-
ing phenomena in obsessive–compulsive 
disorder (OCD). Several of these agents 
have been approved for the treatment of 
the latter condition in children. The first 
studies of these agents in individuals with 
autism and related conditions suggested 
some age-related differences in response 
as well as frequent adverse reactions. Sub-
sequent work has, unfortunately, been dis-
appointing, with several large trials using 
different agents failing to show benefit 
(king et al. 2009). Although various issues 
(sample size, issues of design and measures 
use) always complicate the interpretation 
of negative results, as a group the studies 
have not supported the effectiveness of 
SSRIs for treatment of repetitive behavior 
in children with PDDs and, indeed, raise 
a question about whether the apparently 
similarly repetitive behaviors may, in fact, 
result from different processes.

In contrast, the results of studies of the 
newer atypical antipsychotic risperidone 
have been much more positive, resulting 
in significant decreases in a range of mal-
adaptive behaviors (RUPP 2002). This 
work is built on the large body of research 
conducted at New York University in the 
1970s and 1980s on the effects of the first-
generation neuroleptics (Campbell et al. 
1982). The positive results of this study 
led to its formal approval by the FDA for 
use in children with autism and subsequent 
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work has focused on combinations of this 
agent with a manualized parent training 
(Aman et al. 2009; Scahill et al. 2009). 
While underscoring the importance of 
examining behavior and pharmacological 
treatments in combination, the benefit of 
adding a parent-training component also 
highlights the importance of having a plan 
for the development of desired behaviors 
that can be implemented as maladaptive 
behaviors decrease.

Pharmacological treatment studies 
have faced other challenges. Some of the 
most influential studies have been multi-
site collaborations developed through 
innovative federal grant initiatives. Not-
withstanding the difficulties that all 
treatment studies – and particularly drug 
treatment studies – face in funding, it is 
important that this model be continued. 
Issues of  comorbidity and best approaches 
to conceptualizing it continue to pose 
general problems. Work with SSRIs has 
shown that superficially similar behavioral 
features do not always represent similar 
underlying phenomena. Greater under-
standing of basic aspects of pathophysi-
ology, e.g., through genetic mechanisms, 
may significantly advance drug develop-
ment (Volkmar et al. 2009) and research in 
this area may be increasingly important in 
years to come. The marriage of behavioral 
and pharmacological treatments is just 
beginning to emerge as an area of work 
in its own right and constitutes a critically 
important area for future research endeav-
ors given the demonstrated effectiveness 
of behavioral methods in reducing many 
problem behaviors.

the gAp betWeen reseArch 
And prActice

Although research and our knowledge of 
effective treatments for autism are increas-
ing, a significant gap remains between 

what is known from research studies and 
what is done in real-life settings (Chorpita 
2003; kazdin 2001). To help close the gap 
between research and practice, information 
coming from the research end must be made 
more relevant to practitioners and consum-
ers (Hawley and Weisz 2002). Practitioners 
must also increase their knowledge of cur-
rent methods of EBP; recent surveys sug-
gest that the use (Nelson and Steele 2007) 
and knowledge (Pagoto et al. 2007) of EBP 
by common practitioners is low. Moreover, 
practitioners often feel that implement-
ing EBP might not fit into the day-to-day 
reality of practice (kratochwill and Stoiber 
2002). Without a link between research 
and practice, defining EBP does little good 
since there is no exchange of information 
from the people in possession of the knowl-
edge (i.e., the researchers) and the indi-
viduals who are on the front line treating 
the patients, clients, or students (i.e., the 
practitioners) (Barkham and Mellor-Clark 
2003; Chorpita 2003). In order to close the 
research–practice gap, we must learn why 
traditional methods have been ineffective 
in transferring knowledge from research to 
practice and discover new and innovative 
methods that work (Hamilton 2007; ken-
nedy et al. 2004).

The limited access to research 
 information – the second step in the model 
of EBM described in Chap. 1 – clearly 
contributes to the research–practice gap. 
Practitioners must be able to obtain the 
research if they are to evaluate the quality 
of research reports, learn about innovative 
EBPs, and participate in the EBP process. 
However, it is likely that many practitioners 
rely on antiquated and less than optimal 
methods for obtaining evidence regard-
ing established treatment techniques (e.g., 
asking colleagues or referring to outdated 
textbooks) (Hatcher et al. 2005; Upton and 
Upton 2006). Practitioners must shift from 
a reliance on these antiquated methods to 
newer and more effective methods, such as 
searches of electronic databases accessed 
via the Internet (see the appendix).
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Complicating this situation in the case 
of autism is the fact that many profession-
als working with children who have ASD 
do not complete courses or certificates 
specific to ASDs, nor does their training 
always include the depth of understand-
ing in research design needed to recog-
nize EBP. Because children with autism 
present such a variety of symptoms and 
behaviors, practitioners must be trained 
in a wide variety of methods and theoreti-
cal backgrounds (Chap. 12; Lerman et al. 
2004; National Research Council 2001). 
Thus, most professionals lack training in 
even the most basic and most common 
intervention techniques (Cascella and 
Colella 2004; National Research Coun-
cil 2001) and many believe that they are 
using treatments that are evidence-based 
when, in fact, they are not (Stahmer et al. 
2005). The lack of knowledge of standard 
intervention techniques makes dissemina-
tion of EBP difficult and is likely one cause 
of the continued use of a large number 
of treatments used in schools and other 
community-based settings that are not 
evidence-based (Hess et al. 2008; Stah-
mer et al. 2005). This clearly illustrates 
research is not fully informing practice. To 
the extent that implementation of EBM in 
health care is a guide, several factors may 
help facilitate the process (Hamilton 2007). 
These include ready access of key per-
sonnel to development of guidelines and 
procedures, participation of individuals at 
all levels of the organization, and having 
“buy in” from all relevant staff. Participa-
tion of key staff and respect for the various 
disciplinary perspectives is critical (Ferlie 
2005), as is an active program of education 
and training. Finally, various methods may 
be used to encourage participation in the 
implementation process.

The wide range of methods for deliv-
ering services poses other problems to 
outcome researchers. For example, much 
autism treatment – and, to a lesser extent, 

research – is interdisciplinary, potentially 
involving psychologists, speech-language 
pathologists, occupational and physical 
therapists, physicians, general education 
teachers, special education teachers, and 
others. These disciplines speak different lan-
guages, have different research traditions, 
and bring their own unique perspectives to 
this population. The efficacy–effectiveness 
gap so commonly found in studies of psy-
chotherapeutic interventions (Weisz and 
Jensen 1999) is further widened in autism 
because interventions can take place in a 
wide range of settings, from the clinic to 
the school and the home.

The extent to which intervention must 
be individualized will also make it hard to 
close the research–practice gap. Scheuer-
mann et al. (2003) emphasized the impor-
tance of considering the unique learning 
style of each individual when deciding 
what treatment to begin with a child. 
Interventions addressing the behavioral 
characteristics of one child might not work 
for a different child; in research studies, it 
has not been uncommon for at least one 
participant to make no progress or even to 
regress on at least one outcome variable 
even when receiving a high-quality treat-
ment delivered with good fidelity. With a 
broad, specialized training in autism tech-
niques, practitioners who work with indi-
viduals with autism will be more able to 
individualize instruction for each child by 
considering the array of specific techniques 
as a toolkit from which they can draw 
according the needs of a particular child. 
To help close the research–practice gap, 
once treatments are identified as EBP, it is 
important that practitioner training pro-
grams include information on these tech-
niques. Additionally, this training needs 
to emphasize the uses and limitations of 
EBP, especially with respect to balancing 
the needs of an individual child relative to 
proven treatments and his or her profile of 
strengths and weakness.
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Where We need to go

Future considerations and 
challenges

Over the past decade, various streams of 
evidence-based practice (e.g., EBT, EBM) 
have begun to converge in the development 
of more rigorously empirically based treat-
ments. Many of the advances reviewed in 
previous chapters of this book have begun 
to enter mainstream practice and to affect 
the lives of children and adolescents in 
school programs. Although many advances 
have been made, much remains to be done 
and the question of why progress has been 
slow is a very legitimate one.
The slow pace of progress can be attributed 
to several unique challenges related to the 
nature of ASD and the nature of EBP. For 
example, the expression of ASD is highly 
variable across age and development – e.g., 
treatments developed for a verbal 5-year-
old may not be at all appropriate for a non-
verbal 10-year-old. Review of the treatment 
literature readily confirms the variability in 
coverage, e.g., much of the work on social 
skills interventions using peers has been 
published using preschool samples while 
research on teaching adults social skills is 
much more limited. For some populations 
(e.g., infants at risk of autism), treatments 
are only now beginning to be developed. 
Moving past the relatively broad confines of 
autism, an entirely new set of issues arise for 
individuals with Asperger syndrome, where 
the combination of better verbal ability with 
limited social skills raises new problems 
(klin et al. in press). The following sections 
highlight key areas of concern that need to 
be addressed to advance our knowledge of 
reducing the symptoms and improving the 
lives of individuals with autism.

Addressing deficits in generalization. An 
important and early realization was the criti-
cal need to generalize skills, which increased 

the interest in home and  nonspecialist 
treatment settings, and in parents and non-
professionals as interventionists. A series 
of studies have now supported this move 
while simultaneously noting some limita-
tions of the approach. For example, parents 
and others can be taught to be effective 
teachers as long as some ongoing train-
ing and support is provided. It also appears 
that outcomes are highly correlated with 
initial language levels (e.g., children with at 
least some spoken language are more likely 
to respond). Gains also tend to be greatest 
early on and the rate of gain may decrease 
over time (Rogers and Ozonoff 2005b). 
Although Lovaas (1987) noted the impor-
tance of high, intensive levels of treatment 
for young children in the eventual attain-
ment of useful expressive and receptive 
language skills, subsequent work has tem-
pered this view (Smith et al. 2000).

A parallel shift has been the incorpo-
ration of more developmentally oriented 
and naturalistic principles into interven-
tions that retain a strong behavioral focus. 
For example, some of the earliest work on 
pivotal response training (PRT) addressed 
issues of naturalistic approaches to foster-
ing speech-communication development 
(Schreibman and Pierce 1993; koegel and 
koegel 1995, 2006), while other work has 
focused on the use of incidental teach-
ing strategies (McGee et al. 1983) and 
the generalization of treatment to more 
naturalistic settings (Goldstein 2000; 
koegel 2000). While originally developed 
in SSED studies, group approaches using 
these methods have also now appeared 
(McBride and Schwartz 2003). The issue 
of the relative merits of naturalistic tech-
niques (i.e., relative to more traditional 
didactic teaching) has been more con-
troversial (Rogers and Ozonoff 2005b) 
though, clearly, both approaches share 
many similarities.

Overall, as has been shown in this 
book, great strides have been made in 
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 intervention research. While some studies 
have employed methods to elicit and teach 
generalization of skills across settings and 
behaviors, this does not always occur 
(Reichow and Volkmar 2010a). To create 
more meaningful and beneficial interven-
tions, research must continue to explore 
ways to get and maintain  generalization.

Differences in treatment magnitude and 
clinical psychopathology. Another challenge 
for the field will be the continued refine-
ment and development of more power-
ful and efficient treatments that result in 
more meaningful outcomes. As outlined 
previously, there are now many evidence-
based treatments for children with autism. 
A treatment can be evidence-based, how-
ever, without yielding clinically significant 
results. Perhaps, relatively little emphasis 
is placed on clinical significance or the 
treatment might make relatively minor dif-
ferences in the lives of those receiving it. 

The potential difference between those 
outcomes that are statistically significant 
versus those that are truly meaningful 
becomes more evident when comparing 
the magnitude of the social deficit in autism 
to the magnitude of effect from one of the 
most common social skills interventions 
for individuals with autism – social skills 
groups. Work by klin et al. (2002a, b) has 
shown that individuals with autism have 
major differences in social perception (see 
Fig. 14.3) when compared to individuals 
with typical development and individuals 
with developmental delays.

When the differences between individ-
uals with autism and typical development 
are converted to an effect size, very large 
differences are seen (e.g., d = 3.81). In com-
parison, a review of social skills group inter-
ventions by Reichow and Volkmar (2010b) 
suggested the magnitude of gains in social 
competence after completing a social 

Figure 14.3
Visual focus of people shown a film clip of a conversation. The person with typical 

 development (top line) focuses on the eyes in a social scene; a person with high- 
functioning autism focuses on the mouths of the speakers (Reprinted from klin et al. 

2002a. With permission)
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skills group for individuals with autism 
was much smaller, with standardized mean 
change effect size estimates often being 
small (e.g., d < .50). Thus, the magnitude 
of effect for one of the most common (and 
thought to be one of the most effective) 
social interventions does not approach the 
magnitude of the deficits shown by indi-
viduals with autism. Clearly, interventions 
that are more  powerful are needed.

Interventions for Infants  
and toddlers

The age at which children are identified as 
having, or being at risk of having, autism 
continues to decrease, which may require 
adjustments to the design and the focus of 
outcome research. In some settings, it is 
now common for children under 1 year of 
age to be assessed (even though most of the 
standard screeners only become applicable 
no earlier than 16 months!). The ability 
of screening tools to help in the effective 
identification of young children, together 
with the strong endorsement of such mea-
sures by the American Academy of Pedi-
atrics, will likely increase the number of 
infants and toddlers identified as at risk 
of ASD and the pressure to develop effec-
tive EBPs for this population. Much of the 
early work in this area has, understand-
ably, focused on training parents to deliver 
therapies (Rogers and Dawson 2010); less 
work has been completed on center-based 
models. Although much work has been 
done on peer interventions for preschool-
aged children with autism, infants and tod-
dlers have very different social milieus and 
interact with peers in vastly different ways. 
Thus, novel techniques for utilizing peers 
in therapeutic settings for infants and tod-
dlers with, or at risk of developing, autism 
are also needed. Continued research that 
refines these techniques and determines 
the most important target areas will be 
helpful.

Sensory Interventions
As summarized in Chap. 9 and in other 
reviews (Baranek et al. 2005; Rogers and 
Ozonoff 2005a), it is clear that the sensory 
dysfunction faced by many with autism is 
not being adequately treated and needs 
more sophisticated, effective, evidence-
based approaches. Scholarly work on sen-
sory dysfunction issues in autism has tended 
to focus on two, apparently contradictory, 
hypotheses – over arousal or under arousal 
(Rogers and Ozonoff 2005a). Although 
both theoretical views have been used in 
designing interventions, actual empirical 
support is, unfortunately, limited. Several 
different, but interrelated, issues are criti-
cal for advancing work in this area.

Obtaining a larger evidence pool for 
sensory interventions might require, at 
least in the short term, less attention to 
theories and interventions based upon 
broad and sweeping generalizations regard-
ing sensory integration, which, to date, 
have lacked convincing empirical support. 
Research into the interrelationships of 
behaviors and relations of symptom clusters 
or patterns to key child variables (Baranek 
et al. 2006; kern et al. 2007; Rogers and  
Ozonoff 2005a) could help facilitate treat-
ment if shared approaches could be fostered, 
e.g., to facilitate interpretation of results, 
comparability of samples, and so forth. 
Clearly, for some more focused activities, 
good assessment instruments are presently 
available, e.g., for evaluation of visual–
motor integration abilities (Baranek et al. 
2005). Assessment of sensory-motor dys-
function is, however, much more limited. 
Few assessment instruments specific to the 
sensory-motor dysfunction in ASD have 
been developed and results obtained thus 
far using standard assessment instruments 
have been inconsistent (see Baranek et al. 
2005). Although some attempts have been 
made to relate different patterns of sensory-
motor dysfunction to the core social deficits 
in autism (Baranek et al. 1997a, b; Wing and 
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Gould 1979), these relations remain unclear. 
The methodological challenges associated 
with the assessment of other skills – e.g., 
the potential (if complex) role of age and 
developmental level, and the validity of 
parent report, observational data and self-
report – are also evident in the assessment 
of sensory-motor skills. In order to assess 
accurately the effects of sensory interven-
tions, better measures are greatly needed. 
Research involving very young infants at 
risk of autism may help clarify some aspects 
of the developmental course of these behav-
iors and suggest potential areas for future 
research, e.g., in relation to other areas of 
development or specific brain mechanisms.

Future research on sensory integrative 
therapies should also seek to identify the 
active components of the sensory therapy 
and to disentangle them from other behav-
ioral or developmental therapies often 
delivered concurrently. As described in 
Chap. 9, sensory integration therapies 
seem to share much in common with other 
well-established treatment techniques (e.g., 
milieu teaching and incidental teaching): 
both techniques often involve preferred 
materials and play activities for children in 
a motivating, contextually relevant activity 
that together create high-quality learning 
opportunities. To move the field forward, 
research demonstrating the benefits of 
sensory integration above and beyond the 
therapies with which it is being delivered 
will be needed.

research Methods
Because a majority of published intervention 
studies in autism utilize SSEDs (Reichow 
et al. 2007), the advantages of using SSEDs 
are worth further exploration. First, SSEDs 
typically involve the repeated measurement 
of baseline performance of an individual 
followed by measurement of the same vari-
able during one or more interventions. 

The repeated measurement may result in a 
more stable – and therefore more reliable 
and valid – estimate of performance and 
help to nullify the notorious variability in 
performance often seen in individuals with 
autism. Second, SSEDs (e.g., withdrawal 
design, alternating treatment design) that 
entail the measurement of multiple condi-
tions (e.g., baseline and intervention) within 
the same individual allows the individual to 
serve as their own control, thus creating an 
experimental design that can be conducted 
using a very small sample (e.g., one child). 
Third, the documentation of improve-
ments in skills or behaviors in an individual 
using such designs is much more transpar-
ent and compelling to parents and teachers 
than interpretations based on the statistical 
significance of group effects. Finally, the 
unit of measurement in an SSED is typi-
cally the behavior of the client (e.g., child 
with autism). Having the behavior in which 
the intervention is thought to change as the 
direct outcome measure helps ensure that 
the result of the EBP process is improve-
ment that is clinically, and not just experi-
mentally, significant.

The potential strength of SSEDs are 
recognized by some evidence hierarchies 
now assigning the highest rating to N of 1 
randomized control trials (i.e., the perfor-
mance of one individual in which sessions of 
intervention and placebo or control are ran-
domized) (Guyatt et al. 2000). Two recent 
studies on the effects of weighted vests on 
the engagement of children with autism 
used an alternating treatment design in an 
N of 1 randomized control trial arrange-
ment and failed to demonstrate any benefit 
of weighted vests over placebo or control 
conditions (Cox et al. 2009; Reichow et al. 
2010). Although the results of these trials 
were somewhat noteworthy (see Chap. 9), 
the rigorous application of the N of 1 ran-
domized design can serve as a model that 
researchers and practitioners should strive 
to use whenever possible.
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Although SSEDs have advantages that 
need to be recognized, it should not be 
the only research methodology employed 
(Smith et al. (2007) discuss various research 
designs and their appropriateness for differ-
ing stages of research). Multisite trials, sim-
ilar to those described in Chap. 8, should 
continue in psychopharmacology and can 
serve as a model for conducting such trials in 
other areas. Large-scale group design stud-
ies with adequate sample size and statistical 
power of common and established interven-
tion models (e.g., EIBI, PRT, TEACCH) 
should be conducted. In comparing inter-
vention models, efforts to uncover partici-
pant characteristics that predict successful 
outcomes should be a priority.

Regardless of the design chosen, other 
aspects of the nature of ASD pose impor-
tant challenges when evaluating outcomes. 
The difficulties associated with study-
ing highly selected samples becomes very 
problematic given the high potential for 
children with autism to exhibit other con-
ditions, e.g., attention, mood, anxiety, or 
other problems. The apparent change, 
over time, in outcome emphasizes not only 
the importance of early intervention but 
also the need to consider previous treat-
ments in selecting samples and interpret-
ing results. Gender and minority issues in 
sample selection can be problematic, e.g., 
given how much less frequent autism is in 
girls, some studies have simply excluded 
such cases. Somewhat paradoxically, the 
large series of negative RCTs of secretin 
also emphasize the great potential contri-
bution of nonspecific (placebo) effects in 
treatment studies (Hyman and Levy 2005; 
Sandler 2005; Shapiro 2000). Yet another 
issue arises relative to the frequent, but 
usually understudied and under reported, 
use of alternative treatments by parents 
(Green et al. 2006; Hanson et al. 2007).

Difficulties in evaluating the efficacy 
of an intervention are further compli-
cated when multiple techniques are com-
bined (e.g., video modeling and Social 

Stories or eclectic classrooms). While 
some  combinations are methodologically 
complementary (e.g., video modeling and 
Social Stories) and theoretically compatible 
(because the hypothesized mechanisms 
of action are shared), other combinations 
involve interventions that unintentionally 
compete against or counteract one another. 
In either case, determining which inter-
vention is producing the desired changes 
can be nearly impossible.

Although the research literature does 
not reflect widespread evaluations of com-
bined treatments (i.e., few studies of com-
bined techniques have been published), 
it is likely that combined techniques are 
much more common in real-life settings, 
where adherence to treatment protocol is 
generally lower than laboratory settings. 
As stated, parents often use multiple treat-
ments simultaneously, including many 
treatments with little or no empirical 
support (Green et al. 2006; Hanson et al. 
2007). In the studies that have evaluated 
combined treatments, some have produced 
favorable, although at times inconsistent, 
results (Sansosti and Powell-Smith 2008; 
Scattone 2008; Thiemann and Goldstein 
2004). However, statements about the effi-
cacy of the treatment components or parts 
cannot be made; i.e., conclusions can only 
be drawn about the relative effects of the 
combined approach.

Although advanced statistical tech-
niques may help to factor out possible con-
tributions of multiple treatments in group 
research studies, large samples, which have 
to this point been relatively uncommon in 
autism research, would be needed. To learn 
the true effects of the intervention parts 
(i.e., video modeling or Social Stories), 
component analyses using SSEDs may be a 
cost-effective method of evaluation. Prop-
erly designed and conducted SSEDs can 
help to establish the relative efficiency of 
each procedure alone and in combination, 
thus guiding the allocation of resources to 
individualized treatment.
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Outcome Measures

The focus on infants and toddlers at risk 
of ASD will also increase the interest 
in changes in diagnostic status or over-
all symptom severity as outcomes. If, as 
expected, intervening at such a young age 
might slow or even reverse the “effects” of 
autism and shift their developmental tra-
jectory to more closely resemble that of a 
child with typical development, then such 
“optimal” outcomes might be expected. In 
order to determine this, better outcome 
measures are needed. Diagnostic tools 
such as the Autism Diagnostic Observa-
tion Schedule (ADOS; Lord et al. 1999), 
the Autism Diagnostic Interview – Revised 
(ADI-R; Rutter et al. 2005), and the 
Childhood Autism Rating Scale (CARS; 
Schopler et al. 1986) were not designed 
as outcome measures and it is not clear 
how they perform as such. Additionally, 
downward extensions of these measures 
are necessary to diagnose participants for 
inclusion (e.g., ADOS-Toddler; Lord et al. 
2008) and measures of unquestioned valid-
ity will be needed if claims of the ameliora-
tion of autistic symptomatology are to be 
made, which in the past has been shown to 
create quite a furor (Lovaas 1987). It will be 
challenging to obtain accurate estimates of 
the effect of such interventions on specific 
skills because children with autism are dif-
ficult to accurately assess with standardized 
testing procedures (Wolery and Garfinkle 
2002) and this difficulty will be increased 
in studies of infants and toddlers. When 
measuring an outcome of recovery or ame-
lioration of autism symptomatology, asses-
sors who are blind to study inclusion, study 
purpose, and treatment group should be 
used and confirmed by observation of the 
child interacting with their environment in 
a typical manner by another equally blind 
observer (e.g., having an assessor observe 
a child’s classroom without knowing the 
child’s identity and select which child in 
the classroom has autism).

The development of better dependent 
measures in studies of psychopharmaco-
logical interventions is another high pri-
ority. Although some improvements have 
been made in ratings scales and checklists, 
it is possible, for example, that measures 
that tap more directly into aspects of social-
communicative dysfunction may provide 
greater opportunities for intervention 
research focused on processes that under-
lie these areas of difficulty. The ability to 
identify meaningful change is limited when 
researchers rely upon change measures that 
are perhaps too broadly based (e.g., use of 
diagnostic instruments such as the CARS or 
the Clinical Global Improvement Scale) or 
so stringent in their criteria that the ability 
to identify meaningful change is limited.

The benefits of creating or refining 
these and other measures of outcome 
should not be limited to the study of very 
young children. Measures with reduced 
likelihood of bias (e.g., measures that 
can be administered by assessors blind to 
treatment status) are needed; it is time 
for the field to move away from studies 
utilizing measures with known reporter 
biases, such as parent report. Exploration 
of outcome measures incorporating state-
of-the-art technology and innovations are 
also needed. Biological measures (e.g., gal-
vanic skin response, eye tracking, event-
related potentials, and fMRI data), which 
hypothetically have less bias, may supple-
ment traditional approaches by focusing 
on discrete outcomes. Another measure-
ment area that is likely to benefit from 
technological advances is data collection. 
Paper and pencil data collection, while 
appropriate in some instances, is becom-
ing obsolete. Digital collection (e.g., by 
computer, handheld device, video record-
ing, or web camera) should help reduce 
error and allow a more valid assessment of 
behavior across a greater number of vari-
ables. The transportability of these devices 
should also allow data collection and stud-
ies to evolve less obtrusively into natural 
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settings (e.g., dinner time in a family’s 
home  without a researcher present). Smart 
phones (e.g., iPhone and Blackberry) also 
offer new possibilities because data collec-
tion applications can be readily purchased 
and installed. One advancement that would 
help tremendously would be development 
of a method of automated data collection, 
such that a parent or teacher is able to 
download a stream of video and receive an 
output on the occurrence of pre-defined 
behaviors. Creation of such a tool would 
be a bonus to both parents and researchers 
alike – i.e., the parents would gain access to 
data that could be used to monitor changes 
in their child while researchers would 
have the potential to gain large amounts 
of data collected in natural settings. It 
will be interesting to see which, if any, of 
these technologies make an impact on our 
knowledge of the condition.

treatment Dosage
With the exception of medication stud-
ies that have compared different dosages, 
relatively little attention has been paid 
to the effects of treatment dose or inten-
sity. For example, a child may be getting 
a relatively intensive ABA program with 
or without additional speech–communi-
cation, occupational therapy (OT) and 
physical therapy (PT) interventions of 
varying durations, which frequently go 
unreported in research publications. Even 
when the duration is known, simple met-
rics for approaching intensity are lacking. 
Is half an hour of high-quality individual 
work with a well-trained speech-language 
pathologist to be equated with 1 h of tri-
adic (two students and one clinician) work 
or 1 h of individual work with a less-trained 
paraprofessional? As a result, the field has 
yet to establish the dosages of treatment 
recommended for optimal results. Given 
limited resource allocation, research evalu-
ating (i.e., comparing) different dosages of 

treatments and ways in which to increase 
intervention efficiency should be a priority 
in the coming decade.

EBP in Schools
Moving a school system into a focus on 
EBP presents many challenges. There is 
already a significant gap between what is 
known and shown to be effective in more 
structured and controlled settings (clinics 
or research-based interventions) and what 
can be readily implemented in other, often 
more complex, settings such as schools. 
Complexities in schools arise for many rea-
sons (e.g., different disciplinary traditions 
and language, the variable research base 
of interventions, the need to develop truly 
individualized programs). Specific inter-
ventions may be implemented by members 
of diverse disciplines with varying degrees 
of training, knowledge, and commitment to 
approaches adopted by the IEP team. The 
individual often most intimately involved 
with the child, e.g., the paraprofessional 
or aide, may have the least formal training 
of all those involved. In addition, there can 
be, and often are, legitimate debates about 
the degree to which an approach can be 
regarded as evidence-based. All these issues 
can make it difficult to find common ground 
for discussion and program development.

With the increased emphasis on integra-
tion of EBPs into both schools and profes-
sional practice, several aspects of current 
treatment trends will continue to present 
challenges. No single intervention meets 
all of the needs of children with ASD at all 
points in their development and so most 
programs rely upon multiple, and some-
times overlapping, intervention modalities 
and targets. As noted previously, it is not 
unusual for children with autism to exhibit 
a range of problems, some of which pres-
ent more pressing needs for intervention 
than others; for example, prioritizing self-
injurious behavior, high levels of off-task 
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behavior, or bolting may make consider-
able sense in real-world settings even as 
teachers and other professionals also con-
sider what behaviors are desired. For more 
cognitively able individuals, additional 
considerations may arise, e.g., when a child 
or adolescent complains of feelings of 
anxiety or depression or has major atten-
tional difficulties. Typically, educational 
programming will continue even when 
new behavioral, pharmacological, or other 
strategies are put into place. Finally, many 
parents employ alternative treatments or 
treatments with minimal empirical evi-
dence without notifying school personnel. 
As a result of these issues, it is very com-
mon for multiple treatments to be used at 
one time, thus greatly complicating the 
task of disentangling cause–effect relation-
ships.

The increased awareness of new meth-
ods for intervention and the documenta-
tion of approaches shown to be effective 
(at least for some individuals in some cir-
cumstances and in some situations) have 
led to a marked increase in knowledge of 
intervention approaches. As a result, some 
school districts have often adopted one 
model program over others as “their” pro-
gram for children with autism, e.g., ABA, 
TEACCH, or developmental models. On 
the one hand, this can help to target train-
ing and increase consistency and treatment 
fidelity. On the other hand, the reliance 
on a single approach discourages the flex-
ibility needed to truly individualize an 
educational intervention program, as fed-
eral law mandates. Considerable variation 
also exists between, and sometimes even 
within, states. In states such as Delaware 
(see Chap. 13), there are comprehensive 
statewide programs and considerable sup-
port from state departments of education 
to local districts. In most other states, ser-
vices and support may vary considerably 
between (and even within) small towns, 
because of the high degree of  independence 

that local school districts traditionally enjoy 
in  setting policy, adjusting curricula, and 
allocating resources, despite the umbrella 
offered by IDEA (Public Law 108–446). 
Though this variability may appear to offer 
a natural experiment, this potential has yet 
to be exploited.

The explicit emphasis on individual-
ized programming under IDEA (Public 
Law 108–446) should not be perceived as 
an obstacle to applying EBP and treatment 
principles. Indeed, discussions regard-
ing the strength and relevance of specific 
EBP approaches should guide the discus-
sion of possible risks, benefits and costs. 
As discussed in Chap. 13, this level of indi-
vidualization presumes the existence of 
second-order EBP, with evidence for the 
effectiveness of specific methods targeting 
specific skills or behaviors in individuals 
with specific characteristics. As in imple-
menting EBP in mental-health settings, 
precise individualization requires that the 
team consider all relevant factors in the 
child, e.g., comorbid conditions that may 
particularly inform treatment choice. Care-
ful diagnostic assessment (klin et al. 2005) 
should be the starting point for treatment 
planning, with an identification of areas of 
strength and weakness relevant to interven-
tion planning. Including family members in 
the planning process and on a continuous, 
ongoing basis is important for many rea-
sons, including facilitating generalization 
(one of the main obstacles for children with 
problems on the autism spectrum). The use 
of EBP may also clarify when treatments 
(e.g., expensive alternative approaches) are 
not justified (Wong and Smith 2006).

FinAl thoughts

Regardless of whether the increased preva-
lence of autism reflects an increased aware-
ness of broader spectrum or changes to 
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diagnostic criteria (Fombonne 2005), the 
impact of this increase is unmistakable: 
More children are being diagnosed, more 
families are requesting services, and more 
professionals are seeking guidance and 
training in the best available methodologies. 
With the estimated lifetime cost for the care 
of an individual with autism estimated to be 
between $1,700,000 (Landrigan et al. 2002) 
and $4,000,000 (Järbrink and knapp 2001), 
the economic impact of this increase is also 
unmistakable. A recent analysis by Man-
dell et al. (2006) underscored this impact, 
demonstrating that children with ASD had 
Medicaid-reimbursed expenditures 9 times 
higher than other Medicaid-eligible children 
and 3.5 times greater than individuals receiv-
ing Medicaid who had a different devel-
opmental delay. In this light, the potential 
benefits of early intervention become even 
more striking. Children may become more 
likely to move into independent and semi-
independent, even tax-generating, occupa-
tions and living situations as adults (Howlin 
2005). Use of proven, effective EBPs can 
help to minimize the impact and to ensure 
that resources are being maximized. Unfor-
tunately, translating EBP from research 
to community settings, such as homes and 
schools, is much easier said than done, espe-
cially given the challenges unique to autism, 
and so perhaps, the paucity of data on effec-
tiveness in such contexts is not surprising.

However, evidence-based practices 
often confront a number of objections 
(see the work of Hamilton (2007) for a 
discussion). These include a wide range 
of design issues as discussed in this book: 
the limited data base of well-controlled 
treatment studies, the tendency to focus 
on highly selected samples, the difficul-
ties of applying methods developed from 
research studies in “real-world” settings 
(the efficacy– effectiveness debate), poten-
tial bias in areas where research is con-
ducted or how it is conducted, and failure 
to include appropriate numbers of some 

groups in controlled trials (e.g., based on 
minority or gender  status). Given some of 
the design challenges associated with RCTs 
(i.e., ethical difficulties, higher costs, etc.), 
we are encouraged by the increasing recog-
nition that EBP is not demonstrated solely 
by RCTs but can be achieved by combining 
evidence across RCTs, SSEDs, and quasi-
experimental group designs. The problem 
of positive publication bias (i.e., that it is 
easier for a positive outcome to be pub-
lished while negative outcome studies have 
a much harder time surviving the rigorous 
peer review process) also cannot be ignored 
(Borenstein et al. 2009). When negative 
outcome studies are published, which is 
more the exception than the rule, the gen-
erally higher standards set for the publi-
cation of negative outcomes may lead to 
over-estimates of the true benefits of treat-
ment and the increasing number of pay-to-
publish journals will add to the confusion. 
For psychopharmacology trials, a host of 
ethical issues present serious challenges as 
well. Finally, we must combat the many 
misconceptions surrounding EBP: While 
they may appear initially to limit treatment 
options, they should, when informed by 
other aspects of the clinical process, broaden 
treatment perspectives and improve out-
comes  (Sackett et al. 1996).

In this book, we have sought to interpret 
and summarize important findings arising 
from outcome research involving individu-
als with autism. Notwithstanding the many 
challenges outlined above, this book is a tes-
tament to the considerable progress made 
in the last decade in helping to establish 
an increasingly strong basis for evidence-
based treatments in autism. It is clear that 
the emphasis on early intervention and use 
of more effective practices has been asso-
ciated with better overall outcomes. This 
in turn has presented new challenges, e.g., 
in supporting more able children as they 
move into adolescence and then adulthood. 
Although the pace of treatment studies has 
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not, for many  reasons, kept pace with the 
more general expansion of research into 
autism, the growing number and sophisti-
cation of studies provides good reason to 
hope that the coming decade will witness 
a major expansion in our knowledge of the 
best ways to intervene in autism.

reFerences

Aman, M. G., McDougle, C. J., Scahill, L., 
 Handen, B., Arnold, L. E., Johnson, C., et al. 
(2009). Medication and parent training in chil-
dren with pervasive developmental disorders 
and serious behavioral problems: Results from 
a randomized clinical trial. Journal of the Ameri-
can Academy of Child and Adolescent Psychiatry, 
48(12), 1143–1154.

APA. (1994). Diagnostic and statistical manual of 
mental disorders (4th ed.). Washington: Ameri-
can Psychiatric Association.

Arick, J. R., krug, D. A., Loos, L., & Falco, R. 
(2005). School-based programs. In F. R. Volkmar, 
R. Paul, A. klin, & D. J. Cohen (Eds.), Handbook 
of autism and pervasive developmental disorders (3rd 
ed., pp. 1003–1028). Hoboken: Wiley.

Baranek, G. T., Foster, L. G., & Berkson, G. 
(1997a). Sensory defensiveness in persons with 
developmental disabilities. Occupational Therapy 
Journal of Research, 17, 173–185.

Baranek, G. T., Foster, L. G., & Berkson, G. 
(1997b). Tactile defensiveness and stereotyped 
behaviors. American Journal of Occupational 
Therapy, 51, 91–95.

Baranek, G. T., Parham, D., & Bodfish, J. W. 
(2005). Sensory and motor features in autism: 
Assessment and intervention. In F. R. Volk-
mar, R. Paul, A. klin, & D. J. Cohen (Eds.), 
Handbook of autism and pervasive developmen-
tal disorders (3rd ed., pp. 831–857). Hoboken: 
Wiley.

Baranek, G. T., David, F. J., Poe, M. D., Stone, 
W. L., & Watson, L. R. (2006). Sensory expe-
riences questionnaire: Discriminating sensory 
features in young children with autism, devel-
opmental delays, and typical development. 
Journal of Child Psychology and Psychiatry, and 
Allied Disciplines, 47(6), 591–601.

Barkham, M., & Mellor-Clark, J. (2003). Bridg-
ing evidence-based practice and practice-
based evidence: Developing a rigorous and 
relevant knowledge for the psychological 
therapies. Clinical Psychology and Psychotherapy, 
10, 319–327.

Bondy, A. S., & Frost, L. A. (2001). The picture 
exchange communication system. Behavior 
Modification, 25(5), 725–744.

Borenstein, M., Hedges, L. V., Higgins, J. P. T., 
& Rothstein, H. R. (2009). Introduction to meta-
analysis. West Sussex: Wiley.

Campbell, M., Anderson, L., & Cohen, I. (1982). 
Haloperidol in autistic children: Effects on 
learning, behavior, and abnormal involuntary 
movements. Psychopharmacology Bulletin, 18(1), 
110–111.

Cascella, P. W., & Colella, C. S. (2004). knowl-
edge of autism spectrum disorders among 
Connecticut school speech-language patholo-
gists. Focus on Autism and Other Developmental 
Disabilities, 19, 245–252.

Charlop-Christy, M. H., Carpenter, M., Le, L., 
LeBlanc, L. A., & kellet, k. (2002). Using 
the picture exchange communication system 
(PECS) with children with autism: Assessment 
of PECS acquisition, speech, social-communi-
cative behavior, and problem behavior. Journal 
of Applied Behavior Analysis, 35(3), 213–231.

Chawarska, k., klin, A., & Volkmar, F. R. (Eds.). 
(2008). Autism spectrum disorders in infants and 
toddlers: Diagnosis, assessment, and treatment. 
New York: Guilford.

Chorpita, B. F. (2003). The frontier of evidence-
based practice. In A. E. kazdin & J. R. Weisz 
(Eds.), Evidence-based psychotherapies for chil-
dren and adolescents (pp. 42–59). New York: 
 Guilford.

Cox, A. L., Gast, D. L., Luscre, D., & Ayres, k. M. 
(2009). The effects of weighted vests on appro-
priate in-seat behaviors of elementary-age stu-
dents with autism and severe to profound intel-
lectual disabilities. Focus on Autism and Other 
Developmental Disabilities, 24(1), 17–26.

Dugan, E., kamps, D., et al. (1995). Effects of 
cooperative learning groups during social stud-
ies for students with autism and fourth-grade 
peers. Journal of Applied Behavior Analysis, 
28(2), 175–188.

Eldevik, S., Hastings, R. P., Hughes, J. C., Jahr, E., 
Eikeseth, S., & Cross, S. (2009). Meta-analysis 
of early intensive behavioral intervention for 
children with autism. Journal of Clinical Child 
and Adolescent Psychology, 38(3), 439–450.

Ferlie, E. (2005). Conclusion: From evidence 
to actionable knowledge? In S. Dopson & 
L. Fitzgerald (Eds.), Knowledge to action? Evi-
dence-based health care in context (pp. 182–197). 
Oxford: Oxford University Press.

Fombonne, E. (2005). Epidemiological studies 
of pervasive developmental disorders. In F. R. 
Volkmar, R. Paul, A. klin, & D. J. Cohen (Eds.), 
Handbook of autism and pervasive developmental 
disorders (3rd ed., pp. 42–69). Hoboken: Wiley.



385chAPtEr 14 EVIDENCE-BASED PRACTICES IN AUTISM

Gilbody, S. M., Song, F., Eastwood, A. J., & 
 Sutton, A. (2000). The causes, consequences 
and detection of publication bias in psychiatry. 
Acta Psychiatry Scandinavica, 102, 241–249.

Goldstein, H. (2000). Commentary: Interventions 
to facilitate auditory, visual, and motor integra-
tion: “Show me the data”. Journal of Autism and 
Developmental Disorders, 30(5), 423–425.

Goldstein, H., kaczmarek, L., Pennington, R., & 
Shafer, k. (1992). Peer-mediated intervention: 
Attending to, commenting on, and acknowledg-
ing the behavior of preschoolers with autism. 
Journal of Applied Behavior Analysis, 25, 289–305.

Goldstein, H., Wickstrom, S., et al. (1988). Effects 
of sociodramatic play training on social and 
communication intervention. Education and 
Treatment of Children, 11, 97–117.

Green, V. A., Pitusch, k. A., Itchon, J., Choi, A., 
O’Reilly, M., & Sigafoos, J. (2006). Internet 
survey of treatments used by parents of chil-
dren with autism. Research in Developmental 
Disabilities, 27, 70–84.

Greenspan, S., & Wieder, S. (2009). Engaging 
autism: Using the Floortime approach to help chil-
dren relate, communicate, and think. Cambridge: 
Da Capo Lifelong Books.

Guyatt, G.H., Haynes, R. B., Jaeschke, R. Z., Cook, 
D. J., Green, L., Naylor, C. D., Wilson, M. C., 
& Richardson, W. S. (2000). Users guides to 
the medical literature XXV. Evidence-based 
medicine: Principle for applying the users 
guides to patient care. Journal of the American 
Medical Association, 284, 1290–1296.

Hamilton, J. (2007). Evidence-based practice as 
a conceptual framework. In A. Martin & F. R. 
Volkmar (Eds.), Lewis’ child and adolescent psy-
chiatry: A comprehensive approach (4th ed., pp. 
124–140). Philadelphia: Wolters kluwer.

Handleman, J. S., Harris, S. L., & Martins, M. P. 
(2005). Helping children with autism enter the 
mainstream. In D. J. Cohen & F. R. Volkmar 
(Eds.), Handbook of autism and pervasive develop-
mental disorders (2nd ed., pp. 1029–1042). New 
York: Wiley.

Hanson, E., kalish, L. A., Bunce, E., Curtis, C., 
McDaniel, S., et al. (2007). Use of complemen-
tary and alternative medicine among children 
diagnosed with autism spectrum disorder. Jour-
nal of Autism and Developmental Disorders, 37(4), 
628–636.

Hatcher, S., Butler, R., & Oakley-Browne, M. 
(2005). Evidence-based mental health care. Edin-
burgh: Elsevier Churchill Livingstone.

Hawley, k. M., & Weisz, J. R. (2002).  Increasing 
the relevance of evidence-based treatment 
review to practitioners and consumers.  Clinical 
Psychology: Science and Practice, 9, 225–230.

Hess, k. L., Morrier, M. J., Heflin, L. J., & Ivey, 
M. L. (2008). Autism treatment survey: Ser-
vices received by children with autism spec-
trum disorders in public school classrooms. 
Journal of Autism and Developmental Disorders, 
38, 961–971.

Howlin, P. (2005). Outcome in autism spectrum 
disorders. In F. R. Volkmar, R. Paul, A. klin, 
& D. J. Cohen (Eds.), Handbook of autism  
and pervasive developmental disorders (3rd ed.,  
pp. 201–222). Hoboken: Wiley.

Hyman, S. L., & Levy, S. E. (2005). Novel therapies 
in developmental disabilities: Hope, reason, and 
evidence. Mental Retardation and Developmental 
Disabilities Research Reviews, 11(2), 107–109.

Järbrink, k., & knapp, M. (2001). The economic 
impact of autism in Britain. Autism, 5, 7–22.

kanner, L. (1943). Autistic disturbances of affec-
tive contact. Nervous Child, 2, 217–250.

kazdin, A. E. (2001). Bridging the enormous gaps 
of theory with therapy research and practice. 
Journal of Clinical Child Psychology, 30, 59–66.

kennedy, T., Regehr, G., Rosenfield, J., Robers, 
S. W., & Lingard, L. (2004). Exploring the gap 
between knowledge and behavior: A qualitative 
study of clinician action following an educational 
intervention. Academic Medicine, 79, 386–393.

kern, J. k., Trivedi, M. H., Grannemann, B. D., 
Garver, C. R., Johnson, D. G., et al. (2007). 
Sensory correlations in autism. Autism, 11(2), 
123–134.

king, B. H., Hollander, E., Sikich, L., McCracken, 
J. T., Scahill, L., et al. (2009). Lack of efficacy 
of citalopram in children with autism spectrum 
disorders and high levels of repetitive behavior: 
Citalopram ineffective in children with autism. 
Archives of General Psychiatry, 66(6), 583–590.

klin, A., Jones, W., Schultz, R., Volkmar, F., & 
Cohen, D. (2002a). Defining and quantifying 
the social phenotype in autism. American Jour-
nal of Psychiatry, 159, 895–908.

klin, A., Jones, W., Schultz, R., Volkmar, F., & 
Cohen, D. (2002b). Visual fixation patterns 
during viewing of naturalistic social situations 
as predictors of social competence in individu-
als with autism. Archives of General Psychiatry, 
59, 809–816.

klin, A., McPartland, J., and Volkmar, F.R. (in 
press). Asperger syndrome (2nd ed.). New York: 
Guilford.

klin, A., Saulnier, C., Tsatsanis, k., & Volkmar, F. 
R. (2005). Clinical evaluation in autism spec-
trum disorders: Psychological assessment within 
a transdisciplinary framework. In F. R. Volkmar, 
R. Paul, A. klin, & D. J. Cohen (Eds.), Hand-
book of autism and pervasive developmental disor-
ders (3rd ed., pp. 772–798). Hoboken: Wiley.



386 F.R. VOLkMAR ET AL.

klin, A., Saulnier, C. A., Sparrow, S. S., Cicchetti, 
D. V., Volkmar, F. R., et al. (2007). Social and 
communication abilities and disabilities in 
higher functioning individuals with autism 
spectrum disorders: The Vineland and the 
ADOS. Journal of Autism and Developmental 
Disorders, 37(4), 748–759.

koegel, L. (2000). Interventions to facilitate com-
munication in autism. Journal of Autism and 
Developmental Disorders, 30, 383–391.

koegel, L. k., & koegel, R. L. (1995). Motivat-
ing communication in children with autism. In 
E. Schopler & G. B. Mesibov (Eds.), Learning 
and cognition in autism (pp. 73–87). New York: 
Plenum.

koegel, R. L., & koegel, L. k. (Eds.). (2006). Piv-
otal response treatments for autism: Communica-
tion, social, and academic development. Baltimore: 
Brookes.

krasny, L., Williams, B. J., Provencal, S., & Ozo-
noff, S. (2003). Social skills interventions for 
the autism spectrum: Essential ingredients 
and a model curriculum. Child and Adoles-
cent Psychiatric Clinics of North America, 12(1), 
107–122.

kratochwill, T. R., & Stoiber, k. C. (2002). Evi-
dence-based interventions in school psychol-
ogy: Conceptual foundations of the procedural 
and coding manual of division 16 and the 
society for the study of school psychology task 
force. School Psychology Quarterly, 17, 341–389.

Landrigan, P. J., Schechter, C. B., Lipton, J. M., 
Fahs, M. C., & Schwartz, J. (2002). Environ-
mental pollutants and disease in American 
children: Estimates of morbidity, mortality, 
and costs for lead poisoning, asthma, cancer, 
and developmental disabilities. Environmental 
Health Perspectives, 110, 721–728.

Lerman, D. C., Vorndran, C. M., Addison, L., & 
kuhn, S. C. (2004). Preparing teachers in evi-
dence-based practices for young children with 
autism. School Psychology Review, 33, 510–526.

Levy, S., & Hyman, S. (2005). Novel treatments 
for autistic spectrum disorders. Mental Retar-
dation and Developmental Disabilities Research 
Reviews, 11, 131–142.

Lord, C., Rutter, M., DiLavore, P. C., & Lisi, S. 
(1999). Autism diagnostic observation schedule. 
Los Angeles: Western Psychological Services.

Lord, C., Rutter, M., DiLavore, P. C., & Lisi, S. 
(2008). Autism diagnostic observation schedule: 
Toddler module. Los Angeles: Western Psycho-
logical Services.

Lovaas, O. I. (1987). Behavioral treatment and 
normal educational and intellectual function-
ing in young autistic children. Journal of Con-
sulting and Clinical Psychology, 55(1), 3–9.

Mandell, D. S., Cao, J., Ittenbach, R., & 
 Pinto-Martin, J. (2006). Medicaid expenditures 
for children with autistic spectrum disorders: 
1994 to 1999. Journal of Autism and Develop-
mental Disorders, 36, 475–485.

Mandell, D. S., Morales, k. H., Marcus, S. C., 
Stahmer, A. C., Doshi, J., & Polsky, D. E. 
(2008). Psychotropic medication use among 
Medicaid-enrolled children with autism spec-
trum disorders. Pediatrics, 121(3), e441–e448.

Matson, J. L., Matson, M. L., & Rivet, T. T. 
(2007). Social-skills treatments for children 
with autism spectrum disorders. Behavior Modi-
fication, 31, 682–707.

McBride, B. J., & Schwartz, I. S. (2003). Effects 
of teaching early interventions to use discrete 
trial during ongoing classroom activities. Top-
ics in Early Childhood Special Education, 23, 
5–17.

McGee, G. G., krantz, P. J., Mason, D., & 
McClannahan, L. E. (1983). A modified inci-
dental-teaching procedure for autistic youth: 
Acquisition and generalization of receptive 
object labels. Journal of Applied Behavior Analy-
sis, 16(3), 329–338.

Mesibov, G. B., Shea, V., & Schopler, E. (2005). 
The TEACCH approach to autism spectrum disor-
ders. New York: Springer.

Montes, G., & Halterman, J. S. (2007). Bullying 
among children with autism and the influence 
of comorbidity with ADHD: A population-
based study. Ambulatory Pediatrics, 7(3), 253–
257.

National Research Council. (2001). Educat-
ing young children with autism. Washington: 
National Academy Press.

Nelson, T. D., & Steele, R. G. (2007). Predictors 
of practitioner self-reported use of evidence-
based practices: Practitioner training, clinical 
setting, and attitudes toward research. Admin-
istration and Policy in Mental Health and Mental 
Health Services Research, 34, 319–330.

Odom, S., Brown, W., Frey, T., karasu, N., Smith-
Cantor, L., & Strain, P. (2003). Evidence-based 
practice for young children with autism: Con-
tributions of single-subject research. Focus on 
Autism and Other Developmental Disabilities, 10, 
166–175.

Olley, J. G. (2005). Curriculum and classroom 
structure. In F. R. Volkmar, R. Paul, A. klin, 
& D. J. Cohen (Eds.), Handbook of autism and 
pervasive developmental disorders (3rd ed., pp. 
863–881). Hoboken: Wiley.

Oswald, D. P., & Sonenklar, N. A. (2007). Medi-
cation use among children with autism spec-
trum disorders. Journal of Child and Adolescent 
 Psychopharmacology, 17(3), 348–55.



387chAPtEr 14 EVIDENCE-BASED PRACTICES IN AUTISM

Pagoto, S. L., Spring, B., Coups, E. J., Mulvaney, 
S., Coutu, M. F., & Ozakinci, G. (2007). Bar-
riers and facilitators of evidence-based practice 
perceived by behavioral science professionals. 
Journal of Clinical Psychology, 63, 695–705.

Paul, R. (2003). Promoting social communication 
in high functioning individuals with autistic 
spectrum disorders. Child and Adolescent Psy-
chiatric Clinics of North America, 12(1), 87–106. 
vi–vii.

Pierce, k., & Schreibman, L. (1997). Multiple 
peer use of pivotal response training to increase 
social behaviors of classmates with autism: 
Results from trained and untrained peers. Jour-
nal of Applied Behavior Analysis, 30, 157–160.

Prizant, B. M., Wetherby, A. M., Rubin, E., Laurent, 
A. C., & Rydall, P. (2004). The SCERTS model: 
Enhancing communication and socioemotional abili-
ties of children with autism spectrum disorder. Balti-
more: Brookes.

Public Law 108–446:§ 118 Stat. 2647. (2004). 
Individuals with disabilities education improve-
ment act of 2004.

Reichow, B., & Volkmar, F. R. (2010a). Best-evidence 
synthesis of social skills interventions for individ-
uals with autism spectrum disorders. Journal of 
Autism and Developmental Disorders, 40, 149–166.

Reichow, B., & Volkmar, F. R. (2010b). State of the 
science for social skills group interventions. New 
Haven: Presentation at Yale University.

Reichow, B., & Wolery, M. (2009). Comprehensive 
synthesis of early intensive behavioral interven-
tions for young children with autism based on 
the UCLA young autism project model. Jour-
nal of Autism and Developmental Disorders, 39, 
23–41.

Reichow, B., Barton, E. E., Volkmar, F. R., and 
Cicchetti, D. V. (2007). The status of research on 
interventions for young children with autism spec-
trum disorders. Poster presented at the Inter-
national Meeting for Autism Research, May, 
Seattle, WA.

Reichow, B., Barton, E. E., Neeley, J., Good, L., 
& Wolery, M. (2010). Effects of wearing a 
weighted vest on engagement in young children 
with developmental disabilities. Focus on Autism 
and Other Developmental Disabilities, 25(1), 3–11.

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

Rogers, S. J., & Lewis, H. (1988). An effective 
day treatment model for young children with 
pervasive developmental disorders. Journal of 
the American Academy of Child and Adolescent 
 Psychiatry, 28, 207–214.

Rogers, S. J., & Ozonoff, S. (2005a). Annotation: 
What do we know about sensory dysfunction in 
autism? A critical review of the empirical  evidence. 
Journal of Child Psychology and Psychiatry, and 
Allied Disciplines, 46(12), 1255–1268.

Rogers, S. J., & Ozonoff, S. (2005b). Behavioral, 
educational, and developmental treatments for 
autism. In S. Moldin & J. Rubenstein (Eds.), 
Understanding autism: From basic neuroscience 
to treatment (pp. 443–474). Boca Raton: CRC 
Press.

Rogers, S. J., Hall, T., Osaki, D., Reaven, J., & 
Herbison, J. (2000). The Denver model: 
A comprehensive, integrated educational 
approach to young children with autism and 
their families. In J. S. Handleman & S. L. Har-
ris (Eds.), Preschool education programs for chil-
dren with autism (2nd ed., pp. 95–133). Austin: 
Pro-Ed.

RUPP. (2002). Risperidone in children with autism 
and serious behavioral problems. Research 
units on pediatric psychopharmacology 
(RUPP) autism network. New England Journal 
of Medicine, 347(5), 314–321.

Rutter, M., Le Couteur, A., & Lord, C. (2005). 
Autism diagnostic interview: Revised. Los Ange-
les: Western Psychological Services.

Sackett, D. L., Rosenberg, W. M. C., Gray, J. A. 
M., Haynes, R. B., & Richardson, W. S. (1996). 
Evidence-based medicine: What it is and what 
it isn’t. British Medical Journal, 312, 71–72.

Sandler, A. (2005). Placebo effects in developmen-
tal disabilities: Implications for research and 
practice. Mental Retardation and Developmental 
Disabilities Research Reviews, 11, 164–170.

Sansosti, F. J., & Powell-Smith, k. A. (2008). 
Using computer-presented social stories and 
video models to increase the social communi-
cation skills of children with high-functioning 
autism spectrum disorders. Journal of Positive 
Behavior Interventions, 10(3), 162–178.

Saulnier, C. A., & klin, A. (2007). Brief report: 
Social and communication abilities and disabili-
ties in higher functioning individuals with autism 
and Asperger syndrome. Journal of Autism and 
Developmental Disorders, 37, 788–793.

Scahill, L., Aman, M., McDougle, C., Arnold, L., 
McCracken, J., & Handen, B. (2009). Trial 
design challenges when combining medication 
and parent training in children with pervasive 
developmental disorders. Journal of Autism and 
Developmental Disorders, 39(5), 720–729.

Scattone, D. (2008). Enhancing the conversa-
tion skills of a boy with Asperger’s disorder 
through social stories and video modeling. 
Journal of Autism and Developmental Disorders, 
38, 395–400.



388 F.R. VOLkMAR ET AL.

Scheuermann, B., Webber, J., Boutot, E. A., & 
Goodwin, M. (2003). Problems with person-
nel preparation in autism spectrum disorders. 
Focus on Autism and Developmental Disabilities, 
18, 197–206.

Schopler, E. (1997). Implementation of TEACCH 
philosophy. In D. J. Cohen & F. R. Volkmar 
(Eds.), Handbook of autism and pervasive devel-
opmental disorders (2nd ed., pp. 767–795). New 
York: Wiley.

Schopler, E., Reichler, R. J., & Renner, B. 
R. (1986). The childhood autism rating scale 
(CARS). Los Angeles: Western Psychological 
Services.

Schreibman, L., & Pierce, k. (1993). Achieving 
greater generalisation of treatment effects in 
children with autism: Pivotal response training 
and self management. The Clinical Psychologist, 
46, 184–191.

Shapiro, A. k. (2000). The powerful placebo: From 
ancient priest to modern physician. Baltimore: 
John Hopkins University Press.

Siegel, B., Vukicevic, J., Elliot, G. R., & kraemer, 
H. C. (1989). The use of signal detection theory 
to assess DSM-III-R criteria for autistic disor-
der. Journal of the American Academy of Child and 
Adolescent Psychiatry, 28(4), 542–548.

Smith, T., Scahill, L., Dawson, G., Lord, C., 
Odom, S., et al. (2007). Designing research 
studies onpsychosocial interventions in autism. 
Journal of Autism and Developmental Disorders, 
37, 354–366

Smith, T., Groen, A. D., & Wynn, J. W. (2000). 
Randomized trial of intensive early interven-
tion for children with pervasive developmental 
disorder. American Journal on Mental Retarda-
tion, 105(4), 269–285.

Stahmer, A. C., Collings, N. M., & Palinkas, L. A. 
(2005). Early intervention practices for children 
with autism: Descriptions from community 
providers. Focus on Autism and Other Develop-
mental Disabilities, 20, 66–79.

Strain, P. S., & Hoyson, M. (2000). The need for 
longitudinal, intensive social skill intervention: 
LEAP follow-up outcomes for children with 
autism. Topics in Early Childhood Special Educa-
tion, 20(2), 116–122.

Strain, P. S., & Schwartz, I. (2001). ABA and the 
development of meaningful social relations for 
young children with autism. Focus on Autism 
and Other Developmental Disabilities, 16(2), 
120–128.

Sundberg, M. L., & Michael, J. (2001). The benefits 
of Skinner’s analysis of verbal behavior for chil-
dren with autism. Behavior Modification, 25(5), 
698–724.

Thiemann, k. S., & Goldstein, H. (2004). Effects 
of peer tutoring and written text cueing on 
social communication of school-age children 
with pervasive developmental disorder. Journal 
of Speech, Language, and Hearing Research, 47, 
126–144.

Upton, D., & Upton, P. (2006). knowledge and 
use of evidence-based practice by allied health 
and health science professionals in the United 
kingdom. Journal of Allied Health, 35(3), 127–
133.

Volkmar, F. (in press). Looking back and moving 
forward: A decade of research on autism. Jour-
nal of Child Psychology and Psychiatry.

Volkmar, F. R., & Wiesner, L. A. (2009). A practical 
guide to autism. Hoboken: Wiley.

Volkmar, F. R., State, M., & klin, A. (2009). Autism 
and autism spectrum disorders: Diagnostic 
issues for the coming decade. Journal of Child 
Psychology and Psychiatry, 50(1–2), 108–115.

Volkmar, F., klin, A., Siegel, B., Szatmari, P., Lord, 
C., et al. (1994). Field trial for autistic disorder 
in DSM-IV. American Journal of Psychiatry, 151, 
1361–1367.

Weisz, J., & Jensen, P. (1999). Efficacy and effec-
tiveness of child and adolescent psychotherapy 
and pharmacotherapy. Mental Health Services 
Research, 1, 125–157.

Wetherby, A. M., Prizant, B. M., & Schuler, A. 
L. (2000). Understanding the nature of com-
munication and language impairments. In  
A. M. Wetherby & B. M. Prizant (Eds.), 
Autism spectrum disorders: A transactional devel-
opmental perspective (pp. 109–141). Baltimore: 
Brooks.

Wing, L., & Gould, J. (1979). Severe impairments 
of social interaction and associated abnormali-
ties in children: Epidemiology and classifica-
tion. Journal of Autism and Developmental Dis-
orders, 9(1), 11–29.

Wolery, M., & Garfinkle, A. N. (2002). Measures 
in intervention research with young children 
who have autism. Journal of Autism and Devel-
opmental Disorders, 32, 463–478.

Wong, H. H., & Smith, R. G. (2006). Patterns of 
complementary and alternative medical therapy 
use in children diagnosed with autism spectrum 
disorders. Journal of Autism and Developmental 
Disorders, 36(7), 901–909.

World Health Organization. (1992). International 
classification of diseases and related health problems 
(10th ed.). Geneva: Switzerland.

Yoder, P., & Layton, T. L. (1988). Speech following 
sign language training in autistic children with 
minimal verbal language. Journal of Autism and 
Developmental Disorders, 18(2), 217–229.



389chAPtEr 14 EVIDENCE-BASED PRACTICES IN AUTISM

Yoder, P. J., & Stone, W. L. (2006a). Randomized 
comparison of two communication interven-
tions for preschoolers with autism spectrum 
disorders. Journal of Consulting and Clinical 
 Psychology, 74(3), 426–435.

Yoder, P., & Stone, W. L. (2006b). A  randomized 
comparison of the effect of two  prelinguistic 
communication interventions on the acquisi-
tion of spoken communication in preschool-
ers with ASD. Journal of Speech, Language, 
and Hearing Research, 49, 698–711.



390 F.R. VOLkMAR ET AL.

A
p

p
e

n
d

ix
: r

e
se

A
r

c
h

 d
At

A
b

A
se

s 
Fo

r
 i

n
Fo

r
m

At
io

n
 o

n
 A

u
t

is
m

 t
r

e
At

m
e

n
t

s

D
at

ab
as

e
B

ri
ef

 d
es

cr
ip

ti
on

t
yp

es
 o

f s
ou

rc
e

A
dv

an
ta

ge
s

D
is

ad
va

nt
ag

es

P
sy

cI
N

FO
 h

tt
p:

//
w

w
w.

ap
a.

or
g/

pu
bs

/
da

ta
ba

se
s/

ps
yc

in
fo

T
hi

s 
da

ta
ba

se
 is

 m
an

ag
ed

 b
y 

th
e 

A
m

er
ic

an
  P

sy
ch

ol
og

ic
al

 
A

ss
oc

ia
tio

n 
an

d 
ha

s 
ov

er
 

2.
8 

m
ill

io
n 

re
co

rd
s.

• 
Jo

ur
na

l a
rt

ic
le

s
• 

 G
oo

d 
so

ur
ce

 fo
r 

in
fo

rm
at

io
n 

on
 tr

ea
tm

en
ts

• 
 R

eg
ul

ar
ly

 u
pd

at
ed

• 
 N

ee
d 

su
bs

cr
ip

tio
n 

to
 s

ee
 

se
ar

ch
 r

es
ul

ts
• 

B
oo

ks
• 

B
oo

k 
ch

ap
te

rs
• 

 So
m

e 
so

ur
ce

s 
no

t r
ea

di
ly

 
av

ai
la

bl
e 

(e
.g

., 
th

es
es

 a
nd

 
 di

ss
er

ta
tio

ns
)

• 
T

he
se

s
• 

D
is

se
rt

at
io

ns
• 

 M
ig

ht
 n

ot
 c

ov
er

 a
ll 

 ps
yc

ho
ph

ar
m

ac
ol

og
ic

  
tr

ea
tm

en
ts

E
du

ca
tio

n 
R

es
ou

rc
es

 
In

fo
rm

at
io

n 
C

en
te

r 
(E

R
IC

) h
tt

p:
//

w
w

w.
er

ic
.e

d.
go

v

T
hi

s 
da

ta
ba

se
 is

 m
an

ag
ed

 
by

 th
e 

In
st

itu
te

 fo
r 

E
du

ca
-

tio
n 

Sc
ie

nc
es

 (I
E

S)
 o

f t
he

 U
S 

D
ep

ar
tm

en
t o

f E
du

ca
tio

n 
an

d 
co

nt
ai

ns
 o

ve
r 

1.
3 

m
ill

io
n 

bi
bl

io
gr

ap
hi

c 
re

co
rd

s.

• 
Jo

ur
na

l a
rt

ic
le

s
•  

L
in

ks
 to

 m
an

y 
fu

ll-
te

xt
 

 do
cu

m
en

ts
• 

 Fo
cu

s 
on

 e
du

ca
tio

n 
is

  
na

rr
ow

 –
 m

os
t j

ou
rn

al
 

ar
tic

le
s 

an
d 

bo
ok

s 
ar

e 
fo

un
d 

in
 P

sy
cI

N
FO

• 
B

oo
ks

• 
 R

es
ea

rc
h 

sy
nt

he
se

s,
 

 in
cl

ud
in

g 
re

po
rt

s 
fr

om
 th

e 
W

ha
t W

or
ks

 C
le

ar
in

gh
ou

se

• 
R

eg
ul

ar
ly

 u
pd

at
ed

• 
 C

on
ta

in
s 

un
pu

bl
is

he
d 

 m
at

er
ia

l (
i.e

., 
gr

ay
 li

te
ra

tu
re

)
• 

 G
ra

y 
lit

er
at

ur
e 

m
ig

ht
 n

ot
 b

e 
of

 s
am

e 
qu

al
ity

 a
s 

pu
bl

is
he

d 
m

at
er

ia
ls

• 
C

on
fe

re
nc

e 
pa

pe
rs

• 
Te

ch
ni

ca
l r

ep
or

ts
• 

P
ol

ic
y 

pa
pe

rs
• 

T
he

se
s

• 
D

is
se

rt
at

io
ns

P
ub

M
ed

 h
tt

p:
//

w
w

w.
nc

bi
.n

lm
.n

ih
.g

ov
/

pu
bm

ed

T
hi

s 
da

ta
ba

se
 is

 m
ai

nt
ai

ne
d 

by
 th

e 
N

at
io

na
l C

en
te

r 
fo

r 
B

io
te

ch
no

lo
gy

 I
nf

or
m

at
io

n 
at

 th
e 

U
S 

N
at

io
na

l L
ib

ra
ry

 
of

 M
ed

ic
in

e,
 lo

ca
te

d 
at

 th
e 

N
at

io
na

l I
ns

tit
ut

es
 o

f H
ea

lth
 

(N
IH

), 
an

d 
co

m
pr

is
es

 m
or

e 
th

an
 1

9 
m

ill
io

n 
ci

ta
tio

ns
.

• 
Jo

ur
na

l a
rt

ic
le

s
• 

 U
se

s 
M

eS
H

 c
la

ss
ifi

ca
tio

n 
sy

st
em

, w
hi

ch
 c

an
 p

ro
vi

de
 

gr
ea

te
r 

sp
ec

ifi
ci

ty

• 
 M

eS
H

 c
la

ss
ifi

ca
tio

n 
sy

st
em

 
m

ig
ht

 n
ot

 b
e 

fa
m

ili
ar

 to
 u

se
rs

• 
 P

ro
vi

de
s 

lis
t o

f r
el

at
ed

 
ar

tic
le

s
• 

L
in

ks
 to

 s
om

e 
fu

ll-

• 
 L

im
ite

d 
to

 jo
ur

na
l a

rt
ic

le
s

• 
 M

an
y 

so
ci

al
 s

ci
en

ce
 jo

ur
na

ls
 

ar
e 

no
t i

nd
ex

ed
, t

hu
s,

 it
 w

ill
 

m
is

s 
m

an
y 

re
le

va
nt

 a
rt

ic
le

s,
 

es
pe

ci
al

ly
 c

on
ce

rn
in

g 
 

ps
yc

ho
-e

du
ca

tio
na

l 
 tr

ea
tm

en
ts

• 
 te

xt
 a

rt
ic

le
s 

fr
om

 P
ub

M
ed

 
C

en
tr

al
 o

r 
pu

bl
is

he
r

http://www.apa.org/pubs/databases/psycinfo
http://www.apa.org/pubs/databases/psycinfo
http://www.apa.org/pubs/databases/psycinfo
http://www.eric.ed.gov
http://www.eric.ed.gov
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed


391chAPtEr 14 EVIDENCE-BASED PRACTICES IN AUTISM

C
oc

hr
an

e 
L

ib
ra

ry
 

ht
tp

:/
/w

w
w.

th
ec

o-
ch

ra
ne

lib
ra

ry
.c

om

T
he

 C
oc

hr
an

e 
D

at
ab

as
e 

 
of

 S
ys

te
m

at
ic

 R
ev

ie
w

s 
 

co
nt

ai
ns

 th
e 

sy
st

em
at

ic
 

re
vi

ew
s 

 co
nd

uc
te

d 
fo

r 
th

e 
C

oc
hr

an
e 

C
ol

la
bo

ra
tio

n 
an

d 
ot

he
r 

re
vi

ew
 o

rg
an

iz
at

io
ns

. 
N

ot
e,

 m
os

t r
es

ou
rc

es
 th

at
  

ca
n 

be
 lo

ca
te

d 
us

in
g 

th
e 

C
oc

hr
an

e 
L

ib
ra

ry
 a

re
  

re
vi

ew
s.

• 
 C

oc
hr

an
e 

re
vi

ew
s

• 
 N

o 
su

bs
cr

ip
tio

n 
ne

ed
ed

 
to

 p
er

fo
rm

 s
ea

rc
h 

an
d 

th
e 

su
m

m
ar

ie
s 

an
d 

ab
st

ra
ct

s 
ar

e 
pr

ov
id

ed
 w

ith
ou

t f
ee

• 
 R

ev
ie

w
s 

un
de

rg
o 

ri
go

ro
us

 
pr

oc
es

s 
an

d 
ty

pi
ca

lly
 h

av
e 

go
od

 m
et

ho
ds

• 
 Su

bs
cr

ip
tio

n 
re

qu
ir

ed
 to

 v
ie

w
 

fu
ll 

re
vi

ew
s 

– 
so

m
e 

co
un

tr
ie

s,
 

st
at

es
, o

r 
pr

ov
in

ce
s 

ha
ve

 
ag

re
em

en
ts

 to
 p

ro
vi

de
 a

cc
es

s
• 

 Fe
w

 r
ev

ie
w

s 
re

ga
rd

in
g 

au
tis

m
, m

os
tly

 li
m

ite
d 

to
 

st
ud

ie
s 

us
in

g 
R

C
T

s

• 
 D

at
ab

as
e 

of
 a

bs
tr

ac
ts

 o
f 

re
vi

ew
s 

of
 e

ff
ec

ts
• 

 C
oc

hr
an

e 
ce

nt
ra

l r
eg

is
te

r 
 

of
 c

on
tr

ol
le

d 
tr

ia
ls

• 
 C

oc
hr

an
e 

m
et

ho
do

lo
gy

 
re

gi
st

er
• 

 H
ea

lth
 te

ch
no

lo
gy

 
 as

se
ss

m
en

t d
at

ab
as

e
• 

 N
H

S 
ec

on
om

ic
 e

va
lu

at
io

n
• 

D
at

ab
as

e

http://www.thecochranelibrary.com
http://www.thecochranelibrary.com


393

I n d e x

A
AAC. See Augmentative alternative communication
ABA. See Applied behavior analysis
Aberrant Behavior Checklist (ABC) rating scale, 233, 

234, 238, 240–241
Accardo, P.J., 11
Acquisto, J., 70
Adams, C., 97, 106
Adams, J.B., 282
Adams, L.A., 81, 84, 149
Adaptive behavior

definition, ASD, 297–299
measurement, 303
treatment, 300–303
Vineland-II, 307–308

Adaptive daily living skills (ADLs), 300
Addison, L.R., 75, 130
Adelinis, J., 134
ADHD. See Attention deficit hyperactivity disorder
ADI-R. See Autism diagnostic interview-revised
Adkins, T., 349, 350, 352
Adler, T., 186, 187
ADLs. See Adaptive daily living skills
ADOS. See Autism diagnostic observation schedule
ADOS-T. See Autism diagnostic observation 

schedule-Toddler
Ahlsen, E., 139
Aimonovitch, M.C., 283
Akullian, J., 175, 177
Alazetta, L., 119
Alberto, P.A., 66
Aldred, C., 97, 106
Allen, E.M., 93
Allen, S., 285, 286
Alter, P., 135
Aman, M.G., 241, 284
Amerine-Dickens, M., 103
Amminger, G.P., 278, 283
Andersen, I.M., 283
Anderson, A., 121
Anderson, S.R., 98
Andrews, S.M., 183, 185
Angermeier, K., 139
Anxiety and mood disturbance. See Mental health 

comorbidities, ASD
Apple, A.L., 155
Applied behavior analysis (ABA)

antecedent interventions, usage, 357–358

applications, 372
behavioral momentum

aggressive, disruptive and self-injurious, 76
practice parameters, 77
reinforcer quality, 75–76
stimulus fading effect, evaluation, 75
task avoidance, 75
use and effectiveness, 74–75

behavioral programs, 367
data-driven instruction, 318
differential reinforcement of alternative (DRA) 

behavior, 68
DTI method

communication skills, 97–105
Young Autism Program, 96

early intensive behavioral intervention (EIBI), 304, 
367–371

evidence-based assessment, 219–221
experimental analysis, behavior, 57–58
functional behavior assessment, 59–67
functional communication training (FCT), 68–71
methodology, intensive training, 317, 375
modules, 318
noncontingent reinforcement (NRC), 70–73
program comparison, 346
SD, 246–247
techniques, 354
verbal behavior, 125–132

Aripiprazole, 237–238
Arnold, L., 241
ASDs. See Autism spectrum disorders
ASHA, 11
Ashwal, S., 11
Asperger syndrome (AS)

ASD sample, 298
disorder comparison, 299

Aspy, R., 324
Attention deficit hyperactivity disorder (ADHD).  

See also Mental health comorbidities, ASD
children with PDD, 69, 232
comorbid diagnosis, 201
symptoms, 234
treatment, 216, 232–234

Atwood, K.D., 267, 268
Auditory integration training (AIT)
Auditory interventions, 264–267
Augmentative alternative communication (AAC), 

132–141

B. Reichow et al. (eds.), Evidence-Based Practices and Treatments for Children with Autism, 
DOI 10.1007/978-1-4419-6975-0, © Springer Science+Business Media, LLC 2011



394 Index

Autism
description, 4
diagnosis, 5
EBM, 8–9, 11–17
intervention programs, 5
medicine, EBP, 11
psychotherapy, 4
treatment and research, 6–8

Autism diagnostic interview-revised (ADI-R), 380
Autism diagnostic observation schedule (ADOS), 266
Autism diagnostic observation schedule-Toddler 

(ADOS-T), 380
Autism spectrum disorders (ASDs)

adaptive and cognitive functioning, lower vs. 
higher, 300

adaptive behavior and symptomatology, 299
adaptive functioning, 298–299
anxiety and mood disturbance

in youth and adults, 201–202
clinical issues, 57
diagnosis, 267, 380
diagnosis and assessment, role

ADOS usage, 354
ASD relationship, 353
DSM-IV, 353–354
intellectual disabilities (ID), 354

disruptive behavior problems
ADHD, children, 204
ODD, children, 204
treatments, 211–212

early language development, 124–125
EBP

behavioral techniques, 371–372
communication interventions, 370–371
comprehensive programs

behavioral program, 367
developmental and eclectic programs, 

367–368
future programs, 368–369

goal, 311
infants and toddlers intervention, 377
practice development, 375–377
research and practice, gap

practitioners, implementation and method, 373
psychotherapeutic interventions, 374
training, 374

research methods
conditions and treatments, 379
SSED advantages, 378–379

school system, 381–382
sensory interventions, 377–378
social-communication interventions, 369–370
treatment dosage, 381
usage, 383–384

evidence-based assessment/intervention
outcome, 354
process, 55–56

expression, 375
identification, children population, 356
improving symptomatology, 355
infants and toddlers, 377
recognizing EBP, 374

Avery, D.L., 98
Axelrod, S., 349, 350, 352
Ayres, A.J., 250
Ayres, K.M., 175, 261, 263
Ayres, R., 257, 258

B
Baharav, E., 157
Baird, G., 106
Bali, J.P., 282
Banajee, M., 137
Baranek, G.T., 11
Baran, G., 252, 253
Barbera, M., 129
Barbetta, P.M., 182
Barlow, J.H., 288
Barnhill, G.P., 187, 189
Baron-Cohen, S., 106, 187, 191
Barretto, A., 135
Barry, I.M., 183
Barstow, L.E., 284
Barthelemy, C., 282
Barton, E.E., 261, 262
Bauer, J., 117, 349
Bauminger, N., 187, 189, 213–215, 223
Becker, M., 283
Bedell, G., 259, 260
Behrmann, M., 136
Belden, A., 241
Belfiore, P., 74–76
Bellini, S., 175, 177
Benevides, T., 249
Berard, G., 264, 266
Berger, G.E., 278, 283
Berger, M.I., 84
Berg, W., 68, 70, 135
Bernabei, P., 283
Bernad-Ripoll, S., 150
Bettison, S., 265, 266
Bibby, P., 101
Billingsley, F., 155
Birnbrauer, J.S., 99
Blakeley-Smith, A., 180
Bodfish, J.W., 187, 188, 277
Boer, F., 186, 187
Bögels, S., 210
Bolman, W.M., 282
Bolte, E.R., 284
Bomben, M.B., 283
Bondy, A.S., 117, 349
Boorin, G., 231



395Index

Bottiglieri, T., 283
Bourne, T., 121
Boutot, E.A., 374
Boyajian, A.E., 75
Boyd, R., 102
Boyle, M.H., 299
Bradstreet, J.J., 285, 286
Brady, M.P., 75
Brady, N., 137
Braithwaite, K., 133
Breen, C.G., 180
Breen, S., 264, 265
Brice, A., 282
Britton, L.M., 72
Brownell, M., 149
Brown, J., 146
Brown, K., 133
Brown, T., 105
Brown, W., 371
Brucker, J.M., 134
Brucker, P., 309
Brudnak, M.A., 280
Bryan, T., 250, 254, 349
Bryson, S.E., 299
Buchanan, C.P., 283, 284
Buch, J., 101
Budden, S., 288
Buggey, T., 153, 156
Burlew, S.B., 183
Burnham, D.L., 284
Burns, S., 279, 280
Butler, R., 9

C
Cafiero, J., 137
Cale, S.I., 180
Calver, S., 280
CAM. See Complementary and alternative medicine
Campbell, J.M., 61
Carbone, V., 131
Carpenter, M., 118, 349, 350, 352
Carr, D., 107, 121, 122, 349, 352
Carr, E.G., 59–61, 68, 70, 180
Carr, J.E., 72, 73, 127, 280
Carroll, A., 240
CARS. See Childhood Autism Rating Scale
Carter, M., 261
Case-Smith, J., 250, 256
Casey, S.D., 135, 181
Castro, M.J., 130
Cauller, L., 282
CBT. See Cognitive behavioral therapy
CEC. See Council for Exceptional Children
Cerquiglini, A., 283
Cervetti, M., 153
CGI scale. See Clinical global improvement scale

Chalfant, A.M., 202
Chambless, D.L., 199, 202, 219
Chan, J.M., 116, 139, 183, 184
Chaplin, W., 235, 236
Chappell, P.B., 234
Charlop-Christy, M.H., 118, 146, 147, 152–154, 

175, 177, 365, 366, 368
Charlop, M.H., 153
Charman, T., 104, 122, 304, 349, 350, 352
Chawarska, K., 124
Chelation therapy, 281, 285–286
Chez, M.G., 283
Childhood Autism Rating Scale (CARS), 241,  

319, 380
Children’s Yale-Brown Obsessive Compulsive Scale 

(CYBOCS), 236–237
Choi, A., 247
Christian, L., 130
Christian, W.P., 98
Christodulu, K.V., 82, 84
Cicchetti, D.V., 17, 36, 41, 172, 297, 299, 310,  

311, 348
Cignolini, A., 288
Cigrand, K., 66, 70
Cihak, D., 66
Citalopram
Clifford, P., 186, 187
Clinical global improvement (CGI) scale, 236, 237, 

241, 278, 286
Coates, A.M., 154
Cognitive behavioral therapy (CBT)

autism treatment
ASDs symptoms, 236
comprehensive reward/incentive system, 

225–226
evidence-based assessment, 219–221
graded hierarchies, 222–224
social skills, 224–225

definition, 198
exercising self-control, 188–189
memory retrieval competition model, 198
mental health treatments, ASD

anxiety and mood disturbance, 201–208
autism symptoms and social impairment, 210, 

213–219
disruptive behavior problems, 204,  

209–212
vs. non-CBT interventions, 199
psychiatric comorbidity, ASD

depressive disorder, 201
social anxiety, 200

social-interpersonal problem-solving, 189
social skills, 188
vs. strictly behavioral treatments, 198

Cohen, D., 318, 376
Cohen, H., 103
Cohen, J., 48



396 Index

Cohen’s d (d), 376–377
Communication treatments

Augmentative and alternative communication 
(AAC), 132–141

Discrete trial intervention (DTI), 97–105
Functional communication training (FCT), 68–71, 

132, 134, 158
Joint attention training,
Milieu communication training (MCT), 112–116
More Than Words (MTW), 97–98, 112
Picture Exchange Communication System 

(PECS), 113, 117–123, 344, 348–354, 356, 
369, 371

Scripting and fading, 143–146
Social Stories, 144, 147
Teach Me Language, 143
Verbal behavior,
Video modeling (VM), 147–157
Communication development

acquisition of language
appropriate speech style, 142
grammatical forms, 141
scripting and fading, 143–147
semantic and conversational abilities, 142
sentence structure, 142
simple sentences approach, 141
slow growth in language, 142
Teach Me Language, 143

early language level
conversational ability, 124
developing language interventions, 125
learning words, 123
multiword speech, 124
receptive and expressive vocabulary, 123
regression in skills, 124
speech imitations, 124–125
“telegraphic” sentences, 123–124

prelinguistic phase
in ASD, 95
diagnosis, 95
earlier-emerging behaviors, 95, 106–111
imitation, play and joint attention, 96
interactive behaviors, 94
intervention approaches, 96–123
preintentional phase, 94
preverbal behavior patterns, 95
social interaction, 94

Complementary and alternative medicine (CAM) 
therapies

auditory integration and chiropractic care, 286, 
287

chelation therapy, 281, 285–286
energy healing, reiki, 287
evaluation

appropriate statistical analyses, 278
challenges, 278–279
population under study, characterization, 277

standard dosage and placebo control, 277
study design, hierarchy, 277
valid outcome measures, use, 278

gluten free and casein free diet (GFCF), 279, 280
HBOT, 286
immune mediated treatments, 281, 284
massage and qigong, 286
meditation and yoga, 287
music therapy, 287, 289
treatment, evidence, 275
use, ASD symptoms, 276
vagal nerve stimulation, 287
vitamins, 279, 281–283

Connell-Jones, G., 280
Conroy, M., 135
Contrucci-Kuhn, S.A., 69
Contrucci, S.A., 73
Cook, E.H. Jr., 11
Cook, K.T., 187, 189
Cooper, J.O., 58
Cooper, L.J., 63–66, 70
Corbett, B.A., 264, 265
Corley, M., 102
Cortesi, F., 283
Cotugno, A.J., 204
Couloura, S., 175, 178
Council for Exceptional Children (CEC)

teacher standards, 314, 327–338
Coups, E.J., 9
Coutu, M.F., 9
Cox, A.L., 106, 261, 263
Crooke, P.J., 187, 188
Cross, B.A., 264, 265
Cross, S., 304
Crozier, S., 119, 150
Cullen, C., 257, 258, 264, 265, 288
Cullen, L.A., 288
Cunningham-Rundles, C., 284
Curfs, L.M.G., 80
Cushway, D., 288
Cutler, P., 278
Cutspec, P.A., 9

D
Dailey, M., 280
DAN. See Defeat autism now
Daneshvar, S., 154, 175, 177
Dannemann, K., 276
DAP. See Delaware Autism Program
D’Ardia, C., 299
Darling, R., 157
D’Ateno, P., 154
Dattilo, J., 148, 183
Dauphin, M., 155
Davis, C.A., 75
Davis, T.N., 116, 135, 139



397Index

Day, H.M., 76
Dearborn, S., 260, 262
Defeat autism now (DAN), 277
Degli Espinosa, F., 105
de la Cruz, B., 116, 139
Delaney, E.M., 97
Delano, M., 149, 183, 185
Delaware Autism Program (DAP)

administration, 345
antecedent interventions, 357
data and practices, 360
description, 344
educational model, 344–345
extended educational services, 355
implement EBP, 343–344
paraprofessional staff trained, 356
PECS development, 348
preventing problem behaviors, 358–359
services provided, 344

DeLeon, I.G., 72
DelGiudice-Asch, G., 284
Delquadri, J., 182
Del Vecchio, I., 299
de Moor, J., 80
Denver model, 5
Depressive disorder, 201
D’Eramo, K.S., 55
Derby, K.M., 66, 133, 134
Developmental behavior checklist (DBC), 266
Diagnostic and Statistical Manual of Mental  

Disorders, 4th edition (DSM-IV)
anxiety disorders, 202
developmental disorders, identified, 310

DiCarlo, C., 137
Dichter, G.S., 187, 188
Didden, R., 80, 137
Dietz, J., 252, 254, 256
Differential reinforcement of alternative (DRA) 

behavior, 68
DiPietro, E.K., 98
Discrete trial intervention (DTI) method

communication skills, 97–105
Young Autism Program, 96

Disruptive behavior problems, ASD
ADHD, in children, 204
ODD, in children, 204
parent-child interaction therapy (PCIT), 209–210
PDD-NOS, 209
treatments for, 211–212

Dixon, D.R., 285, 286
Dodd, M., 282
Dodd, S., 150
Doehring, P., 343, 365
Doggett, R.A., 64
Dolske, M.C., 282
Dozier, C.L., 72
DRA. See Differential reinforcement of alternative 

behavior

Drake, R.E., 8, 9
Drasgow, E., 134, 138
Drash, P., 126
Drew, A., 106
DSM-IV. See Diagnostic and Statistical Manual  

of Mental Disorders, 4th edition
Dugan, E., 180, 182
Duku, E., 299
Dunn Geier, J., 298, 300
Durand, M.V., 59–61, 68, 70
Durand, V.M., 81–84, 133, 136

E
Earles, T., 148
Early intensive behavioral intervention (EIBI)

behavioral technique, 371
intervention

model, 379
stage, 367

programs, 368
EBM. See Evidence-based medicine
EBP. See Evidence-based practice
EBT. See Evidence-based treatment
Eckert, T.L., 75
Edelson, M.G., 258, 259
Edelson, S.M., 258, 259
Edwards, G.L., 98
Edwards, R.P., 64
EIBI. See Early intensive behavioral intervention
Eigenheer, P., 127, 128, 132
Eikeseth, E., 102–104
Eikeseth, S., 99, 101, 175, 304
Elbert, J.C., 13
Elder, J.H., 279, 280
Eldevik, S., 102–104, 175, 304
Endicott, K., 127, 132
Energy healing, reiki
Enhanced milieu teaching (EMT), 112
Enriquez, F.J., 284
Eren, R., 309
Escalona, A., 257, 258, 288
Esch, B.E., 280
Evaluative method for determining EBP in autism

criteria, levels
final instrument, 31
reproducible worksheet, 32–33
SSED and group research designs, 32
status formula, 32
treatments, 31

evaluative method, validity assessment
clinical laboratory, 46
content, concurrent and predictive, 46
hypothetical data, 47
reliability relationship, 48
validity indices, predictive model, 47

inter-examiner agreement levels, 41–42
kappa



398 Index

Evaluative method for determining EBP in autism 
(cont.)

paradoxes, 43–46
statistic, definition, 42–43

predictive validity and inter-rater reliability, 
relationship

Dom Index, 49
hypothetical data, 49
kappa, Se and Sp, 48
Youden’s formula, application, 48–49

research report rigor
group research design, quality indicators, 26–28
primary and secondary quality indicators, 26
quality indicators, SSEDs, 28–30
rubrics, 26
secondary quality indicators, group research 

design, 28
status formula and criteria, application

behavioral interventions, 35
group and SSED results, synthesization, 34–35
school-aged children, video modeling, 34
social skills groups, school-aged children, 33
synthesizing group results, 33
synthesizing SSED results, 34

strength ratings, research report
fatal flaws, 31
guidelines, determination, 30
levels, 30

Youden and Dom-Index values comparison, kappa
hypothetical data, use, 50
rank ordering, values, 50
rater 1 and 2, use, 49–50

young children, ASDs, 35
Evans, J., 137
Evidence-based medicine (EBM)

American Academy of Neurology, 11
EBP, 11
education, 14–15
empirically-based treatments, 375
FDA, 11
Hawaii Empirical Basis to Services Task Force, 14
medical fields, 12
medical insurance companies, 12
mental health, define, 12–14
National Autism Center, 17
NRC, 16
principles, 8–9
psychology, 12–14
Scottish Intercollegiate Guidelines Network, 

16–17
speech-language pathology, 11
step, practice gap model, 373
US Department of Education inquiry, 15

Evidence-based practice (EBP)
comprehensive programming, ASD, 316
data-based decision-making, 355
goals, 311

implementation
DAP, 343–344, 359
educators, 310
PRC recognition, 358–359
tasks and teaching practices, 359–360

knowledge level, 320
mental health

child and adolescent psychiatry, 12
efficacy, 14
psychology, 12–14

necessary components, 312
outcomes

fundamental gaps, 360–361
methodology and intervention targets, 360–361

researchers evaluation, 345–346
Evidence-based treatment (EBT), 375

F
Fabrizi, A., 299
Fazlioglu, Y., 250, 253
FCT. See Functional communication training
FDA. See Food and Drug Administration
Feeley, K., 107
Feinberg-Gizzo, M.J., 183, 185
Feinstein, A.R., 43
Felce, J., 121, 122, 349, 352
Fenton, G., 299
Ferraioli, S.J., 171
Ferrer, E., 264
Ferreri, S.J., 349, 350, 352
Ferriter, M., 280
Fertel-Daly, D., 259, 260
Feucht, M., 278, 283
Field, T., 257, 258, 288
Filipek, P.A., 11
Findling, R.L., 282
Finegold, S.M., 284
Finkel, A., 127
Fisher, W.W., 70–72, 84, 134
Flanagan, H.E., 298, 300
Fleiss, J.L., 43
Fluoxetine, 235–236
fMRI. See Functional magnetic resonance image
Food and Drug Administration (FDA), 11, 240, 

372–373
Frea, W.D., 179, 180
Fredrick, L.D., 66
Free and appropriate public education (FAPE), 6
Freeman, K.A., 147
Freeman, N.L., 298, 300
Freeman, R.D., 283
Freeman, S., 108–110, 173, 174
Frey, T., 371
Friedrich, M.H., 278, 283
Frost, L.A., 117, 349
Fuchs, G., 283



399Index

Fujii, C., 197
Functional behavior assessment (FBA)

component and application, 59
development issues, conditions, 61–64
empirical foundations, 59–61
innovative mechanisms, 357
models

contingency reversal phase, 66
free play and specific directions condition, 65
high and low demand parent conditions, 64–65
initial assessment, 64–66
maladaptive behavior, assessment, 64
phase design, 64
practice parameters, 67

treatment planning, 66–67
Functional communication training (FCT)

child’s communicative behaviors, 132
components, analysis, 68–69
DRA procedures, 68
effectiveness, evaluation, 70
maladaptive communicative acts, 158
practical concern, 69
practice parameters, 71
schedule thinning, investigation, 69–70
speech generating devices (SGDs), 134

Functional magnetic resonance image (fMRI), 380

G
Gagnon, E., 148
Galler, A., 276
Galvanic skin response (GSR), 259
Gamby, T., 101
Ganzer, J., 135
Ganz, J.B., 149, 349, 350, 352
Ganz, J.P., 119, 122
Gardener, P., 153
Garfinkle, A.N., 117, 174–176, 349
Garreau, B., 282
Garrison, C.B., 285
Garrison-Harrel, L., 180
Garstang, J., 283
Gast, D.L., 261, 263
Geier, D.A., 285
Geier, M.R., 285
Gena, A., 175, 178
Gernert-Dott, P., 81, 84
Gevers, C., 186, 187
GFCF diet. See Gluten free casein free diet
Giannotti, F., 283
Gilliam Autism Rating Scale (GARS), 190
Girolametto, L., 112
Gluten free casein free (GFCF) diet, 279
Goldsmith, T., 130
Goldstein, H., 148, 180, 181, 184
Gonzalez-Lopez, A., 180, 182
Good, L., 261, 262

Goodlin-Jones, B.L., 186, 187
Goodwin, M., 374
Gordon, R., 122, 349, 350, 352
Gorman, J.M., 13
Gorrindo, P., 76
Gouvousis, A., 149
Granader, Y., 187, 191
Grandin, T., 255, 259
Granpeesheh, D., 285, 286
Graupner, T., 102
Gray, C., 182
Green, J., 97, 106
Green, V.A., 247
Greer, R., 128
Groen, A.D., 100
Grossman, B.G., 324
Guanfacine, 234–235
Gulsrud, A.C., 109

H
Haberland, H., 276
Hagopian, L.P., 69–71
Hale, L., 128
Halle, J.W., 134, 138
Hamilton, J., 9
Hamilton, R., 75
Hammal, D., 112
Hancock, T., 114, 115
Handen, B.L., 234, 241, 284
Hanley, G.P., 61, 69
Hansen, R.L., 284
Harasymowyz, U., 139
Hardan, A.Y., 234
Harding, J., 64–66, 135
Haring, T.G., 180, 182
Harper, C.B., 179, 180
Harris, C., 74
Harris, S.L., 108, 171, 173
Hartman, E., 129
Hartshorn, K., 257, 258
Hastings, R.P., 105, 304
Hatcher, S., 9
Hausman, N.L., 72
Haynes, R.B., 11, 13
HBOT. See Hyperbaric oxygen therapy
Heathfield, L.T., 76
Hecker, W., 276
Heffelfinger, A., 241
Heflin, L.J., 179, 180
Hemmeter, M.L., 114
Hendrix, R.E., 187, 188
Henteleff, T., 257, 258
Herbst, A., 276
Heron, T.E., 58
Herzinger, C.V., 61
Hester, P., 114



400 Index

Heward, W.L., 58
High-functioning autism (HFA)

disorder comparison, 299
learning requirements, 344–345

High, R., 126
Hinojosa, J., 259, 260
Hock, H.L., 74, 75
Hoien, T., 277, 280
Hollander, E., 235, 236, 284
Hollon, S.D., 199, 202, 219
Holloway, C., 282
Home Situations Questionnaire (HSQ), 241
Hopf, A., 175, 177
Horner, R., 134
Horner, R.H., 76
Hovanetz, A., 134
Howlin, P., 84, 104, 118, 122, 304, 349, 350, 352
Huang, J., 282
Huang, T.A., 180
Hughes, C.E., 76, 173
Hughes, J.C., 304
Hume, K., 301
Humphrey, A., 187, 191
Hunt, P., 173
Hupp, S., 150
Hutchins, T.L., 183
Hwang, B., 173
Hyland, K., 283
Hyman, S.L., 275
Hyperactivity treatment, 232–235
Hyperbaric oxygen therapy (HBOT), 285, 286

I
IDEA. See Individuals with Disabilities Education 

Act
IEP. See Individualized education program
Imitation skills, 174–178
Immune mediated treatments
Individualized education program (IEP)

child’s team, 353
course creation, 354
data-based decision-making

data collection and guidelines, 355
goals, 355

meeting, teaming process, 323
sample educational matrix, 339–340

Individualized support program (ISP), 5
Individuals with Disabilities Education Act (IDEA)

“autistic disorder,” category, 310
intellectual disability, 354
LRE relation, 319
mandates, multidisciplinary team, 318
multidisciplinary team, 317
programming, 382

Individual trial (N of 1), 378
Ingersoll, B.R., 109, 173–176, 183, 185, 267, 268

Ingvarsson, E.T., 72
International Classification of Diseases and Related 

Health Problems, 10th edition (ICD-10), 
7, 27, 28, 264, 369

Itchon, J., 247
Itkonen, T., 75
Iwata, B.A., 61–63, 66, 69, 76

J
JA. See Joint attention
Jahr, E., 102–105, 175, 304
Jahromi, L., 110
James, S.J., 278, 283, 285
Janak, L., 278
Janecky, M.N., 131
Jan, J.E., 283
Jasper, S., 153
Jensen-Kovalan, P., 65, 66
Jernigan, S., 278, 283
Jewell, J., 150
Johnson, C.M., 83
Johnson, S., 249
Johnson, S.B., 13
Johnston, S., 137
Joint attention (JA)

behavioral interventions, 172–173
elements, 172
parent–child pairs, 173
social behaviors, 172
symbolic play treatment group, 174
training

children with ASD, 97
lack of communication, 97
procedures, 173
reciprocal social interaction, 97
social communication, 106–111

varying verbal abilities, 173
Jones Bock, S., 148
Jones, E., 107
Jones, W.P., 76, 188, 376
Joseph, R.M., 142

K
Kabat, S., 257, 258
Kaczmarek, L., 180, 181
Kaczmarska, J., 283
Kahng, S., 63, 72
Kaiser, A.P., 97, 114, 115
Kamiyama, M., 282
Kamps, D.M., 118, 180, 182, 349, 350, 352
Kane, A., 260, 262
Kanner, L., 4, 7, 369, 370
Kappa (K)

paradoxes
EBP evidence, autism, 45



401Index

POpos and POneg values, 44–45
predictive validity research design, 47
rank ordering, values, 45, 46
reliability estimation, 43–44

statistic
calculation data, 42, 43
defined, 42
guidelines, 42–43

Karasu, N., 371
Kasari, C., 108–110, 173, 174
Katsovich, L., 234
Kaufman, B.N., 345
Keenan, M., 154–156, 175, 176
Keen, D., 133
Keeney, K., 134
Keeny, K.M., 72
Kellet, K., 118, 349, 350, 352
Kelley, M.E., 73, 130
Kellum, K.K., 72
Kelso, S.E., 146
Kemmerer, K., 118, 349, 350, 352
Kendall, R., 282
Kennedy, C.H., 75
Kern, J.K., 282
Kerr, D.C., 258, 259
Kerry, R.E., 280
Kimball, J.G., 267, 268
Kim, Y.S., 234
Kinnealey, M., 251, 253
Kinney, E., 155
Klatt, K., 129
Klevstrand, M., 99
Klier, C., 278, 283
Klin, A., 42, 45, 76, 124, 299, 318, 376
Knivsberg, A.M., 277, 280
Knoll, M., 129
Kodak, T., 75, 78
Koenig, K.P., 251, 253
Kovshoff, H., 105
Kraemer, H.C., 48
Krantz, P.J., 144–146
Kravits, T.R., 180, 182, 349, 350, 352
Kravitz, T.R., 118
Kroeger, K.A., 175, 178
Krohn, E., 150
Kroman, E., 175, 176
Kubina, R., 129
Kuriyama, S., 282
Kymissis, E., 175, 178

L
Lalli, J.S., 74, 75
Lancashire, E., 284
Lancaster, B.M., 154
Lancioni, G.E., 139
Langone, J., 175

Lang, R.B., 116, 135, 139
Lantz, J., 301
LaRue, R.H., 130
Lasko, D., 257, 258
La Sorte, D., 136
Laushey, K.M., 179, 180
Leach, D.J., 99
Learning experiences and alternative programs for 

preschoolers and their parents (LEAP) 
model, 5

Least restricted environment (LRE), 319, 346
LeBlanc, L.A., 70, 118, 130, 154, 349, 350, 352
LeCouteur, A., 112
Ledo, R., 146
Lee, S., 180, 181
Legacy, S.M., 71
LeGoff, D.B., 187, 190
LEGO® therapy, 189–191
Le, L., 118, 147, 349, 350, 352
Lelord, G., 282
Leonard, B.R., 182
Lepper, T.L., 73
Lerman, D.C., 73, 75
Levey, S., 247
Levin, B., 43
Levin, L., 153
Levy, S.E., 275
Lewis, E., 175, 176
Liddle, K., 117, 349
Lincoln, A.J., 183, 185
Linderman, T.M., 251, 253
Lin, D.J., 76
Lindquist, K., 75
Loeb, M., 128
Loftin, R., 180, 181, 301
Logerquist, S., 278, 285
Long, E.S., 69
Lonigan, C.J., 13
Lopata, C., 187, 188, 215
Lord, C., 284
Lorimer, P., 149
Lovaas, O.I., 8, 13, 98, 99, 348, 375
Lovinger, L., 180, 182
Lowenkron, B., 130
Lowry, J.A., 285
LRE. See Least restricted environment
Luby, J., 241
Lucas, S.M., 9
Luiselli, J.K., 139, 260, 262
Luscre, D., 261, 263
Lynch, K.M., 267, 268
Lynde, D.W., 8

M
MacDuff, J., 146
Mace, F.C., 74–76



402 Index

Madrid, G., 249
Mager, M., 186, 187
Magiati, I., 104, 118, 304, 349, 352
Mahoney, G., 97
Maione, L., 156, 175
Mallory, B.L., 320
Malow, B.A., 79, 283
Mancil, G., 135
Mandell, D.S., 247, 346, 383
Mangiapanello, K., 154
Mapstone, E., 81, 84
Marckel, J.M., 349, 350, 352
Marcus, A., 74
Martin, C., 134
Martineau, J., 282
Martin, N., 101
Martins, M., 108, 173
Massage and qigong
Matthews, J., 80
Mauro, B.C., 75
Maxwell, A.P., 284
Maxwell, K., 282
Mazaleski, J.L., 66, 76
McClannahan, L.E., 144–146
McConachie, H., 112
McCord, B.E., 61
McCracken, J., 241
McDougle, C., 241
McEachin, J.J., 99
McEvoy, M.A., 75
McGee, G.G., 317
McGrew, S.G., 79, 283
McHugo, G.J., 9
McKay, S., 282
McLaughlin, T.F., 134
MCT. See Milieu communication training
Medication, 232–242. See also Psychopharmacology
Meditation and yoga
Mees, H., 80
Mehta, J., 282
Melloy, K.J., 181
Melmed, R.D., 284
Melnyk, S., 278, 283, 285
Mental health comorbidities, ASD

depressive disorder, 201
DSM-IV, 202
obsessive compulsive disorder (OCD)

children, 171
repetitive behavior, 235

oppositional defiant disorder (ODD), 93
youth and adults, 201–202

Mental health treatments
anxiety and mood disturbance, 201–208
autism symptoms and social impairment, 210, 

213–219
cognitive behavior therapy,
disruptive behavior problems, 204, 209–212

psychopharmocology
Merges, E., 133
Merical, C., 135
Merrens, M.R., 8
Methylphenidate, 232–234
Michael, J., 127
Miguel, C., 127
Milan, M.A., 84
Milieu communication training (MCT)

PMT and EMT, 112–116
Millard, T., 64–66
Miller, J.N., 186, 187
Miller, S.P., 188
Miller, V.S., 282
Millward, C., 280
Milstein, J.B., 153
Mirenda, P., 156, 175
Mitchell, Z.P., 84
Modeling

In vivo modeling
adult-centered training, 174
RIT, 175–176
skills acquisition and generalization, 174
social skills, 176
targets and peers, 175

video modeling (VM)
video self modeling (VSM)

Moore, D., 121
Moore, J.W., 64
More Than Words (MTW), 97–98, 112
Moretti, P., 283
Morrier, M.J., 317
Morris, C., 154
Moulton, H.J., 260
Mousain-Bosc, M., 282
Mrakotsky, C., 241
Mudford, O.C., 101, 264, 265
Mullen, R., 11
Mulvaney, S., 9
Mumper, E., 285
Mundschenk, N.A., 181
Mundy, P., 257, 258
Muraguchi, I., 282
Murray, S., 313
Music therapy 

N
Nakao, T., 135
Naoi, N., 120, 349
Nathan, P., 13
National Center for Complementary and Alternative 

Medicine (NCCAM), 275, 279
National Institutes of Health (NIH), 275
National Research Council

intervention
models, 367



403Index

techniques, 374
large-scale trials, 368
social interactions, 369

NCCAM. See National Center for Complementary 
and Alternative Medicine

NCLB. See No Child Left Behind
NCR. See Noncontingent reinforcement
Neef, N.A., 349, 350, 352
Neeley, J., 261, 262
Neidert, P., 134
Neisworth, J.T., 154
Nelson, C., 137
Newhouse, L., 126
Newsom, C., 175, 178
Nida, R.E., 187, 188
Niehus, R., 284
Nietfeld, J., 114
Nightlinger, K.M., 250, 251
NIH. See National Institutes of Health
Nikopoulos, C.K., 154–156, 175, 176
No Child Left Behind (NCLB), 309, 316, 318, 319
Nodland, M., 277, 280
Noncontingent reinforcement (NCR)

abolishing operation, 70–71
vs. contingent access, 70
lean treatment condition, 72
positive reinforcement role, 71–72
practice parameters, 73
variable and fixed-time schedules, relationship, 

72–73
Normand, M.P., 74, 129
Norris, C., 148, 183
Northrup, J., 68
Northup, J., 66
Novak, M.M., 247
Novotny, S., 235, 236
Nye, C., 282

O
Oakley-Browne, M., 9
ÓBrien, L., 131
O’Brien, M., 76
Occupational therapy (OT), 381
ODD. See Oppositional defiant disorder
Odom, S.L., 109, 180, 181, 371
O’Leary, S.G., 81
Olive, M.L., 116, 135, 139
Olson, L.J., 260
ÓNeill, R., 134
Oppositional defiant disorder (ODD), 204
ÓReilly, M.F., 137–139, 183, 184, 247
Orlik, H., 240
Osnes, P., 131
Ostrem, J.A., 284
OT. See Occupational therapy
Owen-DeSchryver, J.S., 180

Owens, G., 187, 191
Ozakinci, G., 9
Ozonoff, S., 186, 187

P
Pagoto, S.L., 9
Paik, M.C., 43
Palazolo, K., 137
Palmieri, M.J., 55
Paparella, T., 108–110, 173, 174
Paredes, S., 154
Parent-child interaction therapy (PCIT), 209–210
Parsons, C., 136
Partington, J., 126, 131
Pasco, G., 122, 349, 350, 352
Paul, R., 93, 124, 318
PC. See Proportion of chance agreement
PDD. See Pervasive developmental disorder
PDD-NOS. See Pervasive developmental disorder 

not otherwise specified
Peabody Picture Vocabulary Test (PPVT), 266
Peck, S., 133
PECS. See Picture Exchange Communication 

System
Peer initiation training (PIT)

non-clinic setting, 181
social interaction, 181
teachers and peers, 181

Peer interaction training
Peer review committee (PRC)

experts, 344
recognition, 355–356

Peer training, 179–182
Penn, D., 187, 188
Pennington, R., 180, 181
Perales, F., 97
Perry, A., 298, 300
Perry, T.P., 187, 188
Pervasive developmental disorder (PDD), 231–242
Pervasive developmental disorder not otherwise 

specified (PDD-NOS), 298–299
Peters, S., 283
Petticrew, M., 9
Phillips, A., 235, 236
Physical therapy (PT), 381
Piazza, C.C., 78, 84
Picture exchange communication system (PECS), 

113, 117–123, 344, 348–354, 356, 369, 371
Pierce, K.L., 154, 179, 180, 300
Pierce, T.B., 188
Pierson, D.F., 84
PIT. See Peer initiation training
Pituch, K.A., 247
Pivotal response treatment (PRT), 179–180, 375, 

379
Plagmann, L.A., 64, 65



404 Index

Plioplys, A.V., 284
PNA. See Predicted negative accuracy
Polge, A., 282
POneg. See Proportion of observed negative agreement
POpos. See Proportion of observed positive  

agreement
Potucek, J., 118, 349, 350, 352
Poulson, C., 145, 146
Powell-Smith, K.A., 150, 151, 157, 180, 184
Powers, K.M., 55
Powers, M.D., 55
PPA. See Predicted positive accuracy
Practicing, EBP

goals, 311
instructional strategy, 309
multidisciplinary evaluation, IDEA, 309–310
professional preparation

advanced certification, 314–315
in-service training, 315–318
teacher certification, 312–314

staff training, 311–312
teaming process

collaborative teaming, description, 318
communication, 322–324
mandates, 318–320
team members, philosophical perspectives, 

320–322
Ziggurat model, 324

Pradal-Prat, D., 282
PRC. See Peer review committee
Predicted negative accuracy (PNA), 47
Predicted positive accuracy (PPA), 47
Preis, J., 138
Prelinguistic milieu teaching (PMT), 112, 113
Prelock, P.A., 95, 183
Press, B., 251, 253
Procedural and Coding Manual for Review of 

Evidence-Based Interventions, 13
Professional preparation, ASD

advanced certification, 314–315
teacher certification, 312–314

Proportion of chance agreement (PC), 42
Proportion of observed negative agreement (POneg), 

43–46
Proportion of observed positive agreement (POpos), 

43–46
PRT. See Pivotal response treatment
Psychopharmacology

hyperactivity
guanfacine, 234–235
methylphenidate, 232–234

repetitive behavior
citalopram, 236–237
fluoxetine, 235–236
SSRI treatments, 237

serious maladaptive behavior
aripiprazole, 237–238
risperidone, 237–242

PT. See Physical therapy
Public schools, EBP implementation

DAP
ASD, educational classification, 344
description, 343–344
experts, PRC, 344–345
high quality education, 345

data-based decision-making
IEP teams and goals, 355–356
staffing solutions, 355–356

educators
clarification, 346–347
researchers consensus, 345–346

identification
diagnosis and assessment, role, 353–355
first order, 347–351
second order, 351–353

outcomes
fundamental gaps, 360–361
methodology and intervention targets, 360

professional development program
EBP cycle, 356–357
practice standards and training requirements, 

356
providing bibliographies, 357

universities and public education agencies
developing EBPs implementation, 360
researchers and educators role, 360

Q
Quinn, C., 148
Quirmbach, L.M., 183, 185

R
Rachman, J.Y., 187, 188
Ramsay, G., 76
Randomized control trial (RCT), 5, 93, 277, 379, 

383
Ranger-Moore, J., 284
Rankin, B., 135
Rapin, J., 282
RCT. See Randomized control trial
Reagan, R., 74
Reaven, J., 202, 203
Reciprocal imitation training (RIT), 175–176
Reeves, D., 101, 264, 265
Reichelt, K.L., 277, 280
Reichow, B., 3, 17, 25, 36, 45, 96, 105, 188, 210, 277, 

304, 310, 311, 348, 365, 376
Reid, D., 136, 137
Reid, M.J., 81
Reid, T., 283
Reimers, T.M., 63–66
Remington, B., 105
Renno, P., 197
Repetitive behavior, treatment, 235–237



405Index

The Research Units on Pediatric Psychopharmacology 
(RUPP) autism network

guanfacine, 234
risperidone, 238, 240
trial phases, 232

Richardson, W.S., 11, 13
Richdale, A., 72, 80, 133
Richman, D., 133
Richmond, J.A., 282
Rickert, V.I., 81, 83, 84
Rietveld, W.J., 283
Rimland, B., 280
Risley, T.R., 58, 80
Risperidone

ABC irritability subscale score, 238, 241
approval, risperidone, 240
atypical antipsychotics, 237
average weight gain, 239
CARS results, 241
CGI-I, 241
conservative dose scheme, 242
dosing strategy, 240
drawbacks, haloperidol, 238
drooling, 239
HSQ score, 241
mean dose, risperidone, 238–239
“negative” symptoms, schizophrenia, 238
“placebo non-responders,” 239
relapse rate, 239–240

Roberson-Nay, R., 204
Roberts, H., 9
Rocha, M.L., 109, 173
Roche, M., 282
Rodgers, J., 280
Rodriguez-Catter, V., 72
Roeyers, H., 179, 180
Rogers, S.J., 7, 8, 13, 367
Rosenberg, W., 11, 13
Ross, D.E., 128, 134
Rossignol, D.A., 278, 285
Rossignol, L.W., 278, 285
Royer, J., 180, 182
RUPP. See Research Units on Pediatric  

Psychopharmacology
Rush, K.S., 69

S
Sackett, D.L., 11, 13
Sahl, R., 234
Sahoo, T., 283
Salets, M., 241
Sallows, G., 102
Sandberg, A., 139
Sandler, A.D., 277
Sandler, R.H., 284
Sansosti, F.J., 150, 151, 157, 183, 184

Sarokoff, R., 145
Sasso, G.M., 64–66, 133, 181
Saulnier, C.A., 298–299
Sautter, R., 130
Savery, D., 280
Scahill, L., 231, 234, 241
Scattone, D., 150, 183, 184
SCERTS. See Social Communication, Emotional 

Regulation, Transactional Support
Schaaf, R.C., 245, 247, 249–251
Schaefer, K., 283
Schafer, M.R., 278, 283
Schaller, J.L., 180
Schalock, M., 273, 274
Schepis, M., 136
Scherer, M., 84
Schertz, H.H., 109
Scheuermann, B., 374
Schilling, D.L., 267, 268
Schindler, H., 134
Schizophrenia, 4
Schlosser, R., 139, 140
Schmeidler, J., 284
Schneider, C.K., 278, 284, 285
Schopler, E., 5
Schreck, K.A., 78
Schreibman, L., 106, 109, 130, 172–175, 179, 267, 

268, 300
Schultz, J.R., 175, 178
Schultz, R.T., 234, 376
Schulz, M., 240
Schwartz, I.S., 117, 155, 174–176, 267, 268, 349
Schwenk, H.A., 247
Scotese-Wojtila, L., 282
Scottish Intercollegiate Guidelines Network, 16–17
Scripting and fading

design studies, 145–146
event structure, 144
evidence-based techniques, 144
social goals, 143

Seeely-York, S., 138
Selective serotonin reuptake inhibitors (SSRIs)

behavioral features, 373
repetitive behavior, treatment, 372
treatments

benefits, 237
dose strength, 237
repetitive behavior, 235

Sensory dysfunction (SD)
class activities, 246
interventions, 247–249

Sensory-integrative approach
Ayres sensory integration approach, 255
occupational therapy, 250–252
self-stimulating behaviors, 253

Sensory treatments
auditory training interventions, 264–266



406 Index

Sensory treatments (cont.)
sensory diet
therapy balls
touch-based treatments, 257–259
weighted vest treatments, 259–264
Wilbarger protocol

Severtson, J.M., 73
Shafer, K., 180, 181
Shankar, M., 279, 280
Shattock, P., 280
Shea, S., 240
Sheinkopf, S., 100
Sherer, M., 154
Sherman, M., 187
Sherrill, L., 279, 280
Shickman, K., 264
Shillingsburg, M.A., 130
Shirley, M.J., 62
Showalter, D., 42, 46, 48
Shuster, J., 279, 280
Siegel, B., 100, 310
Sigafoos, J., 133, 137–139, 247, 349
Sikkema, S.P.E., 80
Silove, N., 265, 288
Silva, L.M., 257, 258, 288
Simon, L., 284
Simpson, A., 175
Simpson, R.L., 119, 149, 349, 350, 352
Singer-Strunck, R., 257, 258, 288
Singlesubject experimental designs (SSEDs)

design protocols, 257
EBP recognition, 383
educational planning, 346
evaluation method, 379
hypothesis testing, 358
methodology, 263
randomized control trials, 97
studies, EBP, 349

Sinha, Y., 265, 288
Skinner, B.F., 55
Skowron-Gooch, A., 288
Sleep problems

adenotonsillectomy effect, 79
bedtime behavioral disturbances, 81
bedtime routines and treatment protocols, 84
etiologic categories, 78–79
extinction and variants, 79–80
faded bedtimes, effect, 84
graduated extinction use, 81–82
individual components, 77–78
multiple-baseline design, 82–83
positive routines and reinforcement, use, 80
practice parameters, 85
prevalence and treatment, 78
procedures, treatment, 80–81
restriction procedures, 82
scheduled awakening procedure, 83

scheduling, bedtime, 83
stimulus fading procedure, 84–85

Slonims, V., 106
Smith-Cantor, L., 371
Smith Myles, B., 148, 149, 187, 189
Smith, R.G., 66, 76
Smith, S.A., 251, 253, 278, 285
Smith, T., 99–104
Snell, M.E., 149, 183, 185
Social anxiety, 200
Social Communication, Emotional Regulation, 

Transactional Support (SCERTS),  
368, 371

Social skills training (SST), 219
Social skills treatment

cognitive behavior therapy
in vivo modeling, 174–176
video modeling (VM), 176–178

JA, 172–174
LEGO ® therapy, 189–191

peer buddies, 179
peer networks, 179
PIT, 181
PRT, 179, 181

social skills groups, 186–191
Social Stories, 182–184

Social Stories. 144, 147, 182–185
Soden, S.E., 285
Sofronoff, K., 202, 203, 209, 210
Solis, T., 134
Solomon, M., 186, 187, 210
Sonnenmeier, R.M., 144
Son, S., 139
Sound sensitivity questionnaire (SSQ), 266
Sparrow, S.S., 43, 297, 299
Spengler-Schelley, M., 126
Spollen, J., 282
Sprague, J.R., 76
Spring, B., 9
SSEDs. See Singlesubject experimental designs
SSRIs. See Selective serotonin reuptake inhibitors
Stahmer, A.C., 109, 173
Steege, M., 66, 68
Stephenson, J., 261
Stevenson, C., 145
Stewart, K.B., 251, 253
Stewart, K.C., 267, 268
Stone, W.L., 116, 120, 123, 349, 350, 352, 369
Strain, P., 371
Straus, S.E., 11, 13
Strawser, S., 188
Streiner, D.L., 299
Stricklin, S., 137
Stromer, R., 155
The Studies to Advance Autism Research and  

Treatment (STAART) consortium, 236
Sullivan, M.T., 71



407Index

Sundberg, M., 126–128, 132
Sussman, F., 112
Sutton, K., 136
Swaggart, B., 148
Sweeney-Kerwin, E., 131
Sweetland-Baker, M., 134
Symon, J.B.G., 179, 180
Szatmari, P., 299
Sze, K., 224

T
Tager-Flusberg, H., 142
Tamabashi, S., 282
Tarbox, J., 285, 286
Taylor, B.A., 145, 153, 154
Taylor, R., 280
TEACCH. See Treatment and Education of Autistic 

and related Communication Handicapped 
Children

Teaming process
collaborative teaming, 318
communication

curriculum matrix and template, 323
description, IEP meetings, 322
ecological inventory, 323
IEP meetings, suggestion, 322–323
implementing EBP, 323–324

team members, philosophical perspectives
ASDs and EBP knowledge, level, 320
behavioral model, 321–322
data collection and teaming challenge, 321
developmental and biological model, 320

Tebbenkamp, K., 187, 189
Thackeray, E., 80
Theory of mind (TOM), 186, 188
Theriaque, D., 279, 280
Thiemann, S., 148, 184
Thomas, M.A., 267, 268
Thomeer, M.L., 187, 188
Thompson, R.H., 69
Thunberg, G., 139
Thursby, D., 64, 65
Tickle, L.S., 250
Tincani, M., 119, 138, 150, 349, 350, 352
Tingstrom, D.H., 64, 150, 183, 184
Tolbert, L., 282
TOM. See Theory of mind
Toombs, K., 153
Toth-Cohen, S., 249
Touch-based treatments
Tran, Q.H., 267, 268
Treatment and Education of Autistic and related 

Communication Handicapped Children 
(TEACCH), 368, 379, 382

Trosclair, N., 75
Tsai, S.F., 180

Tsatsanis, K.D., 297
Tse, J., 187, 188
Tudor, R., 126
Turgay, A., 240
Turner-Brown, L.M., 187, 188

U
Umbreit, J., 64
Upton, D., 9
Upton, P., 9

V
Vagal nerve stimulation
Valente, D., 299
Val Randle, V., 112
Van Camp, C.M., 73
VanLue, M., 165
Verbal behavior, 125–132
Video modeling (VM)

communication in children, 147–157
complex social sequences, 177
direct teaching package, 178
social initiations, 176
vs. in vivo modeling, 176

Video self modeling (VSM), 177
Vineland Adaptive Behavior Scale
Vineland Social Maturity Scale (VSMS), 303
Vismara, L.A., 29
Vitamins, 279, 281
Vittimberga, G., 146
Voice output communication aids (VOCAs), 148
Volker, M.A., 203. 204
Volkert, V.M., 91, 150
Volkmar, F.R., 3, 17, 35, 36, 42, 45, 46, 48, 124, 172, 

299, 310, 311, 318, 348, 365, 376
Vollmer, T.R., 82, 92
Vorndran, C.M., 73

W
Wacker, D.P., 63, 66, 68, 70, 133, 135
Wade, A., 122, 349, 350, 352
Waldron, C., 149
Wallace, M.D., 63
Wallis, M., 283
Walter, A.L., 81
Wang, M.H., 180
Ward, S.P., 131
Warren, R., 288
Warren, S., 114–116
Wasdell, M.B., 283
Wasserman, G.S., 285
Wasserman, S, 235, 236
Watanabe, M., 282
Watling, R.L., 252, 254, 256



408 Index

Webb, B.J., 188
Webber, J., 374
Webster, J., 173
Weighted vest treatments
Weil, T.M., 72
Weiskop, S., 80
Weiss, M., 100
Weitzman, E., 112
Wendt, O., 156
Wert, B.Y., 170
West, B.J., 74, 75
Whalen, C., 106, 109, 172, 173
Wheeler, D.M., 265, 280, 288
Whiteley, P., 280
White, S., 204
Wilbarger protocol, 257, 267
Wilcoxon, 254
Wilczynski, S.M., 64, 150, 183, 184
Wilder, D.A., 74
Wilke, A.E., 258, 286
Williams, K.W., 265, 280, 288
Williams, M., 241
Williams, N.E., 267, 268
Williams, R.E., 75, 127
Williams, T.I., 288
Winterling, V, 344
Wiznitzer, M., 282

Wolery, M., 96, 105, 261, 262, 304
Wolf, M.M., 80
Wood, J.J., 197, 203, 216, 223, 224, 226
Woodyatt, G., 133
Wray, J.J., 280
Wynn, J.W., 100

Y
Yamamoto, J., 120, 349
Yamashita, T., 282
Yang, N.K., 180
Yi, J., 130
Yoder, P.J., 114–116, 120, 123, 349, 350, 352, 369
Yokoyama, K., 120, 349
Youden, W.J., 48
Young, N., 260, 262

Z
Zagursky, K., 235, 236
Zarcone, J.L., 76
Zarcone, J.R., 66
Zecchin, G., 131
Zercher, C., 173
Zonneveld, K., 74
Zuluaga, C.A., 74


	Chapter 1: Evidence-Based Practices in Autism: Where We Started
	Where We Started
	What Is Evidence-Based Practice?
	Evidence-Based Medicine
	Evidence-Based Practice in the Social Sciences

	Previous Definitions of Evidence-Based Practice Applied to Research in Autism
	Medical Definitions
	Mental Health Definitions
	Educational Definitions
	Other Applications of Evidence-Based Practice Standards

	Conclusion
	References

	Chapter 2: Development, Procedures, and Application of the ŁEvaluative Method for Determining ŁEvidence-Based Practices in Au
	Background
	Research Report Rigor
	Primary Quality Indicators for Group Research Design
	Secondary Quality Indicators for Group Research Design
	Primary Quality Indicators for SSEDs
	Secondary Quality Indicators for Sseds

	Research Report Strength Ratings
	Criteria for Levels of EBP
	Application of the EBP Status Formula and EBP Criteria
	Synthesizing Group Results
	Synthesizing SSED Results
	Synthesizing Group and SSED Results

	Discussion
	Conclusion
	Appendix A: Rating Form for Studies Using Group Research Design Studies
	Appendix B: Rating Form for Studies Using Single Subject Experimental Designs
	Appendix C: EBP Status Worksheet
	References

	Chapter 3: On the Reliability and Accuracy of the Evaluative Method for Identifying Evidence-Based Practices in Autism
	Introduction
	The Kappa Statistic Defined
	Kappa Paradoxes
	Assessing the Validity of the Evaluative Method for Providing Evidence of EBP in Autism
	The Mathematical Relationship Between Inter-rater Reliability and Predictive Validity
	Comparing the Youden and Dom-Index Values of Kappa to Cohen’s Kappa
	Conclusion
	References

	Chapter 4: Evidence-Based Treatment of Behavioral Excesses and Deficits for Individuals with Autism Spectrum Disorders
	Introduction
	Evidence-Based Components of Intervention
	Functional Behavior Assessment
	Empirical Foundations of Functional Analysis
	Critical Issues in the Development of Functional Analysis Conditions
	Brief Assessment Models

	Functional Communication Training
	Noncontingent Reinforcement
	Behavioral Momentum (High-probability or High-p Command Sequence)
	Behavioral Treatment of Sleep Problems in Individuals with Autism Spectrum Disorder
	Other Evidence-Based Practices for Treating Problem Behavior in individuals with Autism Spectrum Disorders
	Conclusion
	References

	Chapter 5: Evidence-Based Treatments in Communication for Children with Autism Spectrum Disorders
	Introduction
	Prelinguistic Communication
	Prelinguistic Development in Typical Children
	Prelinguistic Communication in ASD
	Interventions at the Prelinguistic Level

	Early Language Level
	Early Language in Typical Development
	Early Language Development in ASD
	Treatments to Enhance Early Language

	The Acquisition of Language
	Basic Language Acquisition in Typical Development
	Basic Language Acquisition in Children with ASD
	Treatments to Advance Language Development

	Conclusion
	References

	Chapter 6: Treatments to Increase Social Awareness and Social Skills
	Introduction
	Joint Attention
	Imitation
	In vivo Modeling
	Video Modeling

	Peer Training
	Peer Buddies
	Peer Networks
	Pivotal Response Training
	Peer Initiation Training
	Potential Limitations to the Research

	Social Stories
	Teaching Social Skills and Social Cognition in Groups
	Theory of Mind
	Cognitive-Behavioral Therapy
	LEGO® Therapy

	Conclusion
	References

	Chapter 7: Cognitive Behavioral Therapy in High-Functioning Autism: Review and Recommendations for Treatment Development
	Introduction
	Psychiatric Comorbidity in ASD
	A Review of CBT and Related Mental Health Treatments in ASD
	Anxiety and Mood Disturbance
	Disruptive Behavior Problems
	Autism Symptoms and Social Impairment

	CBT in Autism Treatment: Future Directions
	Need for Evidence-Based Assessment of Core Autism Symptoms as Primary Clinical Outcomes
	Enhancing CBT Treatments for ASD Symptoms
	Recommendation 1: Use Verbally Mediated Methods That Can Promote Conceptual Development and Generalization
	Recommendation 2: Adapt the CBT Concepts of Graded Hierarchies and In vivo Exposures to Form a Core Treatment Plan Based Around
	Recommendation 3: Social Skills Can Be Developed by Individuals with ASD but Are Most Likely to Be Generalized and Maintained t
	Recommendation 4: Use a Comprehensive Reward or Incentive System Throughout CBT, Employing the Most Motivating Reinforcers Avai


	Conclusion
	References

	Chapter 8: Psychopharmacology in Children with PDD: Review of Current Evidence
	Introduction
	Hyperactivity
	Methylphenidate
	Guanfacine

	Repetitive Behavior
	Fluoxetine
	Citalopram
	Summary of SSRI Treatments

	Serious Maladaptive Behavior
	References

	Chapter 9: Interventions That Address Sensory Dysfunction for Individuals with Autism Spectrum Disorders: Preliminary Eviden
	Introduction
	What Is Sensory Dysfunction in ASD?
	Interventions to Address Sensory Dysfunction
	Evidence for the Sensory-Integrative Approach
	Conclusion

	Evidence for Specific Sensory Techniques
	Touch-Based Treatments
	Interventions That Utilize Weighted Vests
	Auditory Interventions
	Other Sensory Techniques

	Conclusion
	References

	Chapter 10: Dietary, Complementary and Alternative Therapies
	Introduction
	Epidemiology of CAM
	Decision to Use CAM for Symptoms of ASD
	Evaluation of CAMTherapies
	Challenges to Recruitment for Studies Evaluating CAM Therapies
	Evidence for Common CAM Treatments
	Biologically Based Therapies
	Vitamins and Other Supplements
	Immune-Mediated Treatment
	Chelation Therapy and Hyperbaric Oxygen Therapy
	Manipulative and Body-Based Therapies
	Mind- and Body-Based Therapies
	Energy Healing Therapy

	Conclusion
	References

	Chapter 11: The Role of Adaptive Behavior in Evidence-Based Practices for ASD: Translating Intervention into Functional Success
	Introduction
	Adaptive Behavior
	Levels of Adaptive Functioning
	Relationship to Age
	Relationship Between ASD Symptomatology and Adaptive Behavior

	Evidence-Based Practices in Adaptive Behavior Intervention
	Adaptive Behavior: A Fundamental Component of the Treatment Process
	Adaptive Behavior as a Measure of Outcome
	Measuring Adaptive Behavior
	Outcomes in ASD

	Conclusion
	Appendix: Vineland-II
	References

	Chapter 12: Practicing Evidence-Based Practices
	Introduction
	Professional Preparation or Training for Teacher Certification
	Initial Teacher Certification (Pre-service Teacher Training)
	Case Study 12.1: Mark and Robert
	Advanced Certification (Graduate Level)

	In-service Training
	The Teaming Process
	Mandates for Teams
	Case Study 12.2: Special Education Eligibility
	Differing Philosophical Perspectives of Team Members
	Case Study 12.3: Multiple Philosophical Perspectives in the Teaming Process
	Communication in the Teaming Process
	Case Study 12.4: Team Meetings

	Other Examples of Implementing EBP Using the Teaming Process
	Conclusion
	Appendix 1:Initial Knowledge and Skill Set: Teachers of Individuals with Developmental Disabilities/Autism (Reprinted with pe
	Appendix 2:Advanced Knowledge and Skill Set: Developmental Disabilities/Autism Specialist (Reprinted with permission from th
	Appendix 3:Sample Team Meeting Notes
	Appendix 4:Sample Educational Matrix
	Appendix 5:Sample Curriculum Template
	Appendix 6:Sample Ecological Inventory
	References

	Chapter 13: The Implementation of Evidence-Based Practices in Public Schools
	Introduction
	The Delaware Autism Program
	Defining EBP for Educators
	Achieve Consensus Among Researchers
	Clarify the Relation of EBP to Other “Best Practices”

	Identifying Broad and Individualized EBP
	Identify First-Order EBP: Broadly Effective Methods, Approaches, or Programs
	Identify Second-Order EBP: Individualized Teaching
	The Role of Rigorous Diagnosis and Cognitive Assessment

	Implementing EBP
	Create a Culture of Data-Based Decision-Making
	Integrate EBP in a Program of Professional Development

	Case Study: Adopting a Proactive Approach to Behavior Support
	Identifying EBP
	Implementing EBP

	Conclusion
	Develop a Research Network
	Consider Big and Little Outcomes

	References

	Chapter 14: Evidence-Based Practices in Autism: Where We Are Now and Where We Need to Go
	Where We Are Now
	Treatment Research and Evaluation
	Comprehensive Programs
	Social–Communication Interventions
	Communication Interventions
	Focal Behavioral Treatments
	Psychopharmacology

	The Gap Between Research and Practice
	Where We Need to Go
	Future Considerations and Challenges
	Interventions for Infants and Toddlers
	Sensory Interventions
	Research Methods
	Outcome Measures
	Treatment Dosage
	EBP in Schools

	Final Thoughts
	Appendix: Research Databases for Information on Autism Treatments
	References

	b978-0-387-78701_4



