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Abstract Multiple dimensions of comprehensive treatment models (CTMs) for learners with autism were evaluated in this study. The purpose of the study was to provide
evaluative information upon which service providers,
family members, and researchers could make decisions
about model adoption, selection for a family member, or
future research. Thirty CTMs were identified, with the
majority based on an applied behavior analysis framework,
although a substantial minority followed a developmental
or relationship-based model. As a group, CTMs were
strongest in the operationalization of their models, although
relatively weaker in measurement of implementation, and
with notable exceptions, weak in evidence of efficacy.
Keywords Comprehensive ! Treatment ! Model !
Autism ! Program ! Evaluation
The increase in the reported prevalence of children with
autism spectrum disorders (ASD), estimated at 1 in 150
(Stevens et al. 2007), means that personnel from early
intervention agencies, school districts, and educational
programs serving all ages will experience greater demand
for providing high quality educational and clinical services.
Current legislation, such as the No Child Left Behind Act,
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requires that service providers use scientifically proven
practices in their instruction (Yell et al. 2005). That is,
models for treatment need to have evidence of efficacy
demonstrated by researchers and program developers
through the use of rigorous research designs (Odom et al.
2003; Reichow et al. 2008). Stakeholders are looking to
adopt those models and practices that yield positive outcomes for individuals with ASD and their families. Yet
such adoption requires focused intervention practices and
comprehensive treatment models (CTMs) that have procedures developed well enough to be feasibly implemented
by stakeholders. A comprehensive, consumer-oriented
evaluation of practices and models requires a multidimensional approach to evaluation that extends beyond
only an analysis of the efficacy of the intervention,
although efficacy is a central feature of such an evaluation.
In the professional literature, there are two classifications
of intervention. The first, focused intervention practice, are
designed to produce specific behavioral or developmental
outcomes for individual children with ASD (Odom et al. in
press). Examples of focused intervention practices include
prompting, reinforcement, discrete trial teaching, social
stories, or peer-mediated interventions. In the applied
research literature, these focused interventions are used
with individuals with ASD for a limited time period with the
intent of demonstrating change in the targeted behavior(s).
Focused interventions occur over a relatively short period of
time (e.g., 3 months), although probes for maintenance are
often included in the studies. Past and current efforts have
identified the focused intervention practices having evidence of efficacy (Odom et al. 2003). Practitioners may
adopt focused intervention approaches based on the evidence of efficacy, the type of outcome produced by the
intervention, and individual needs of the learner with ASD.
We refer the reader to Hall (2009) for a detailed description
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of focused intervention practices. Comprehensive treatment
models are a second classification of intervention approaches that appear in the professional literature. CTMs consist
of a set of practices designed to achieve a broader learning
or developmental impact on the core deficits of ASD
(National Research Council 2001). Rogers and Vismara
(2008) described these as ‘‘branded’’ interventions in that
they are often identifiable by a consistently used name (e.g.,
Denver Model, Lovaas Model, Walden Model). They occur
over an extended period of time (e.g., a year or years), are
intense in their application (e.g., 25 h per week,), and
usually have multiple components. CTMs have been in
existence for over 30 years and new models continue to be
created along with the advancement of the scientific
knowledge about ASD. Examples of historic CTMs are the
UCLA Young Autism Project (now the Lovaas Institute),
Treatment and Education of Autistic and Communication
Handicapped Children (TEACCH), the Denver Model, and
the Princeton Child Development Institute (PCDI).
Although some models have been disseminated widely,
there remains a scarcity of comparative evaluation information about CTMs. A committee convened by the
National Academy of Sciences to review research on
effective practices for children with ASD identified a set of
CTMs that had been developed, as of the late 1990s
(National Research Council 2001). Their review primarily
described the CTMs and, at that time, the limited evidence
of efficacy. In a recent critical review of CTMs for young
children with ASD and their families, Rogers and Vismara
(2008) evaluated the current research on comprehensive
treatments for young children with ASD, still finding limited evidence of efficacy for all but the Lovaas model, with
some limited support for Pivotal Response Treatment
(PRT) (Koegel et al. 1999). Focusing only on a single
model, Reichow and Wolery (2009) documented substantial support for the UCLA Young Autism Project
Model (the Lovaas model), especially when the researchers
were trained by model developers, hours of therapy were
high, and the duration of the intervention was long. A
second independent review by Howlin et al. (2009) drew
similar conclusions, but also found that documentation of
the fidelity of implementation of the CTMs in the studies
was often limited. These summaries of the empirical evidence reveal that (a) stronger empirical demonstrations of
efficacy are being published (Rogers and Vismara 2008);
(b) efficacy studies are beginning to be conducted by
investigators independent from the original model developers (Reichow and Wolery 2009); and (c) one may draw
practical recommendations by examining features of CTMs
that appear to be efficacious (National Research Council
2001; Rogers and Vismara 2008).
To realize the benefits of CTMs for learners with ASD
and their families, however, one must look to a broader set
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of information than usually found in research studies. To
enhance the research to practice process, practitioners’
implementation of the CTM is a necessary feature (Fixsen
et al. 2005). To foster implementation, a CTM has to be
developed and documented well enough to be exported to
applied settings (Durlak and DuPre 2008). A multidimensional evaluation that systematically incorporates
data from the published literature, procedural information
(e.g., curriculum used by model) and data retrieved from
CTM program developers may generate a cohesive set of
information upon which stakeholders can base their decisions about adoption of CTMs.
The goal of the current study was to provide information
about multiple dimensions of CTMs upon which stakeholders (i.e., service providers, families, researchers) may
base decisions about adoption, selection of a model for an
individual, and/or future research. To provide this information, we followed a multidimensional evaluation process. Evaluation differs from research in that its purpose is
to provide information that informs decision making
(Cronbach 1982). In this case, the information provided
may assist service providers in selecting a CTM for
adoption by their agency, a family member in selecting a
CTM for the individual with ASD within their family, or a
researcher in determining questions for future research.

Method
For the purpose of this evaluation study, CTMs are operationally defined by six criteria, which represent the
inclusion/exclusion criteria. First, a description of the
model and its components had to be published in a refereed
journal article, book chapter, or book. Second, at least a
single procedural guide, manual, curriculum, or description
should exist to define the model. Third, the model must
have a clear theoretical or conceptual framework. This
framework must be published in one of the formats noted
previously. Fourth, the model must address multiple
developmental or behavioral domains that, at a minimum,
represent the core features of autism spectrum disorder
(i.e., social competence, communication, repetitive
behaviors). Fifth, the model must be intensive. Intensity is
defined by the number of hours the model is implemented
per week (e.g., National Academy of Sciences Committee
recommended 25 h or more), longevity (e.g., model
implementation extends across a period equal to or greater
than a typical school year, which is usually 9–10 months),
and/or engagement (i.e., a planned set of activities or
procedures actively engage the child/person with autism in
learning experiences consistent with the model). Finally,
the sixth criterion is that the CTM must have been implemented in at least one site in the United States.
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Identification of CTMs
CTMs were located through several sources. First, a systematic and thorough review of the literature was conducted. A search in PsychINFO and EBSCO was initiated
using the keywords autism, comprehensive, treatment,
program description, and intervention. CTMs also tend to
be described in book chapters and literature reviews, so the
evaluators surveyed well known books that include chapter
identifications of such models (e.g., Handleman and Harris
2006, 2008), books that have reviewed the evidence from
the field (e.g., National Research Council 2001), and highly
visible handbooks (e.g., Volkmar et al. 2005). Second, the
National Standards Project (NSP)1 has conducted an
exhaustive search of the literature and identified CTMs
from that search, which were incorporated into this review.
Third, evaluators presented the information from this project in public forums and at conference presentations.
Audience members were asked to review the list of CTMs
identified, and to recommend models that were missed.
When CTMs were identified, they were first examined to
determine if they met the inclusion criteria noted
previously.
Evaluators
Four evaluators, who are the four authors of this paper,
participated in this project. They all hold Ph.Ds, have
extensive training and experience related to ASD, have
published articles about autism treatments in refereed
journals, and are currently engaged in research and scholarship about instructional and treatment programs for
children and youth with ASD and their families.
Assembly and Review of the Evidence
When a CTM was identified as having met the inclusion
criteria, evaluators assembled a portfolio of evidence needed for evaluating the model. Each evaluator had primary
responsibility for seven or eight CTMs. The evidence
included published journal articles and/or chapters, web
pages, books, curricula, and/or procedural manuals. Evaluators contacted each CTM developer and conducted a
1

The National Standards Project is located at the National Autism
Center in MA. Its purpose is to identify research that documents
efficacy of procedures and programs for learners with ASD.
Investigators with this project conducted a comprehensive review of
the literature and assembled a national review team to evaluate all
articles identified. NSP staff is now aggregating the analyses by
focused intervention practices and also CTMs. The four authors were
reviewers with the NSP. The website for the NSP is:
http://www.nationalautismcenter.org/about/national.php.
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standard telephone interview. A letter or email describing
the components of the interview was sent to model
developers before the call; the calls lasted from 30 to
90 min; and the evaluators summarized in writing information from the call. Model developers initially were
asked to confirm that the model met the criteria for a CTM
and, if so, to provide copies of or samples from their
procedural manuals and/or their curricula. Also, evaluators
asked for copies of fidelity of implementation measures
and any information about inter-rater agreement, reliability, or other psychometric evidence. Model developers
were asked to identify empirical studies that documented
the efficacy for their model, as well as studies of focused
interventions that had been conducted to examine efficacy
of key procedures and strategies. The four evaluators also
conducted a separate literature search to identify published
empirical studies on the efficacy of identified CTMs.
Conceptual Overview of Evaluation System
We followed the guiding principles established by the
American Evaluation Association (2008) in which we
combined methods employed in meta-evaluation (Hassen
et al. 2008), as well as guidelines from leaders in the ASD
treatment research field (e.g., Lord et al. 2005; Smith et al.
2007). This multidimensional evaluation consisted of six
evaluation features:
Operationalization. Interventions must be documented
in manuals or procedural guides (i.e., manualized) well
enough for individuals from outside the project to be able
to use the intervention (Lord et al. 2005; Smith et al. 2007).
Manuals or guides should describe content (i.e., what to
implement) and/or procedures (i.e., how to implement).
Implementation Measures. To document quality of
replication, a fidelity of implementation measure should be
developed and ideally have some evidence of reliability
and validity (Smith et al. 2007).
Replication. The adoption of CTMs by individuals
independent of the original developers and programs provide confidence that the model is replicable. Replication is
defined by the adopter not being employed by the developer; the adoptee is not supervised directly by the adopter,
although the developer may have provided initial training
and feedback on model implementation; and the site of
implementation is located separately from the developer’s
site(s).
Type of empirical evidence. Evidence of efficacy may
appear in different venues, with the strongest venue being
peer-reviewed journals (Rogers and Vismara 2008),
because the judgment about the quality of the evidence
comes from outside the developers program. Less convincing evidence may appear in book chapters or reports
from the developer, but it still may provide information
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about outcomes that stakeholders may consider in decisions about CTMs. This latter and weaker (than peerreviewed journal articles) form of evidence was included to
allow the readers to make their own judgments about
efficacy support for the CTM.
Quality of the research methodology. A critical evaluation of the experimental methodology utilized in efficacy
research provides a necessary basis upon which consumers
could make judgments about the study findings and the
potential impact of a CTM (Rogers and Vismara 2008).
This evaluation could only be made if at least one efficacy
study for a CTM has been published in a peer-reviewed
journal.
Complementary evidence from studies of focused interventions. Developers may provide evidence (from peer
reviewed studies) of focused interventions that are used as
part of the models. For example, structured work systems
are a type of focused intervention practice about which
individuals studies could be conducted (e.g., Hume and
Odom 2007) and also are a component of the TEACCH
CTM. Focused intervention research does not document
efficacy for the entire model, but such evidence may provide complementary information about components of the
CTM.
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the NSP, located at the National Autism Center (www.
nationalautismcenter.org/about/national.php). Our evaluators used the Scientific Merit Rating System (SMRS)
developed by the NSP to generate a ‘‘score’’ for each CTM
efficacy study published in a refereed journal. The NSP
trained our evaluators to use the SMRS and each rater
established inter-rater agreement with their system. The
SMRS protocol included evaluations of empirical studies
based on subject description, setting, design, and dependent
variables. The NSP aggregated this information into a
scoring rubric that generated an overall numerical score,
which could range from 0 to 5. For the current study, we
used the NSP summary score (or average of summary
scores if there were more than one article for a CTM) to
generate a rating score for the Quality of Research
dimension.
To establish inter-rater agreement, two evaluators coded
each portfolio. Agreement was defined as each evaluator
scoring the same rating on a dimension. Inter-rater agreement was calculated (i.e., total exact agreements for a
rating/agreements plus disagreements X 100). The mean
inter-rater agreement for the evaluations was 83%. When
disagreements occurred, both evaluators re-reviewed the
portfolio and reached a consensus on the rating, which
appeared in the final rating summaries.

Evaluation Rating Scale
Following this conceptual framework an evaluation
instrument, the summative evaluation of evidence for
comprehensive treatment models, was developed to guide
the evaluation of portfolios of evidence. The rating form
was organized into six dimensions that reflected the six
areas of evaluation described in the previous section. A sixpoint (0–5) rating system was developed for each of
dimensions. Each point on the scale was anchored with a
description of evidence necessary for meeting the criteria
for the respective item. The rating measure appears in the
Appendix. A coding manual was created to provide definitions and detailed guidelines for completing the scale.
This manual can be obtained from the first author. Evaluators developed the rating measure and manual together,
pilot tested the evaluation system on one CTM that was
coded by all evaluators, revised the rating measure, and
then piloted it again on another individual CTM. Evaluators engaged in weekly conference calls, and when questions about specific criteria occurred, they were addressed
on the call. Any modifications of the criteria resulted in the
evaluators recoding (for all previously coded CTMs) the
particular dimension for which the rating criteria were
revised.
A more detailed explanation is needed for the rating of
Quality of Research as these data were drawn from a
parallel review that is currently being conducted by
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Results
CTMs
Evaluators identified a total of 30 CTMs using the inclusion criteria previously described. A list of models and
their contact information is included in Table 1. Additional
descriptions of the models can be obtained from the first
author. The CTMs were based on different conceptual and
theoretical frameworks, as can be seen from the list in
Table 1. The highest proportion of models was based on an
applied behavior analysis theoretical framework, but procedural features and contexts of implementation differed.
Some applied behavior analysis CTMs operated in clinic
settings, in homes, or in a combination of clinic and home
settings. The CTM from the Lovaas Institute and PRT are
examples of two clinic/home models based on applied
behavior analysis but following quite different procedures.
The Lovaas Institute CTM emphasized, at least initially,
discrete trial training, while PRT emphasizes self-management, child initiation, and attention to multiple stimuli
and the motivational quality of the learning context.
The largest and perhaps most similar set of CTMs also
followed an applied behavior analysis theoretical framework but generally operate in classroom settings. These
CTMs often incorporated a variety of applied behavior

Keenan et al. (2006)
Cohen et al. (2006)
Koegel and Koegel (2006)

Lovaas Institute Los Angeles, CA

Pivotal response treatment santa Barbara, CA

Romanczyk et al. (2006)
Bruey and Vorhis (2006)
Campbell et al. (1998)
Fenske et al. (1985)
Bondy and Battaglini (2006)

Institute for Child Development-SUNY Binghamton Vestal, NY

Lancaster-Lebanon IU 13 Lancaster County, PA

May Institute Randolph, MA

Princeton Child Development Institute Princeton, NJ

Pyramid approach to education Newark, DE

Howard et al. (2005)
McKeon et al. (2006)

Therapeutic pathways/Kendall School Modesto, CA

Valley Program Bergen County, NJ

Hoyson et al. (1984)
Schwartz et al. (2004)
McGee et al. (1999)

Learning experiences: an alternative program for preschoolers
and parents (LEAP) Denver, CO

Project DATA (Developmentally Appropriate Treatment for
Autism)

Walden model Atlanta, GA

McConachie et al. (2005)
Gutstein et al. (2007)
Mahoney and Perales (2005)

Hanen model Toronto, Ontario, Canada

Responsive teaching Cleveland, OH

Solomon et al. (2007)

DIR/Floortime (Developmental, Individual difference,
relationship-based model) Bethesda, MD

Relationship development intervention (RDI) Houston, TX

Rogers et al. (2006)

Denver model Denver, CO

Developmental and relationship-based

Stahmer and Ingersoll (2004)

Children’s Toddler School San Diego, CA

Applied behavior analysis—inclusive

Anderson et al. (2006)

Summit Academy Getzville, NY

Arick et al. (2003)

Harris et al. (1991)

Douglass Developmental Disabilities Center New Brunswick, NJ

Strategies for teaching based on autism research (STAR)
Portland, OR

Meyer et al. (2006)
Holmes (1998)

Alpine Learning Group Paramus, NJ
Eden Institute Princeton, NJ

Applied behavior analysis—classroom based

Leaf and McEachin (1999)

Center for autism and related disorders (CARD) Tarzana, CA

Citation

Autism partnership seal beach, CA

Applied behavior analysis—clinic or home based

Model name & Site of origin

Table 1 Comprehensive treatment model summaries organized by conceptual classification

www.responsiveteaching.org

www.rdiconnect.com

www.hanen.org

www.floortime.org

Sally.rogers@ucdmc.ucdavis.edu

www.psychiatry.emory.edu/
PROGRAMS/autism/Walden.html

depts.washington.edu/dataproj/index

phil.strain@cudenver.edu

http://www.chsd.org/body.cfm?id=35
&action=detail&ref=95

www2.nvnet.org/nvhs/region3/valley/
valley.html

www.tpathways.org

www.summited.org

www.starautismprogram.com

www.pecs.com

www.pcdi.org

www.mayinstitute.org

www.iu13.org

http://icd.binghamton.edu

dddc.rutgers.edu

www.alpinelearninggroup.org
www.edenservices.org/index.jsp

education.ucsb.edu/autism

www.lovaas.com

www.centerforautism.com

www.autismpartnership.com

Contact information

0–6

Infant-adolescence

0–5

0–5

2–5

0–5

0–7

3–6

18 months-3

3–14

1–7

0–21

3–12

2–21

Infant-adult

Infant-adult

3–21

1–11

Preschool-adult

3–21
Preschool-adult

3–21

2–8

2–21

Preschool-adult

Ages served
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Infant-adult
Panerai et al. (2002)
Division TEACCH (Treatment and education of autistic and
related communication handicapped children)

www.teacch.com

www.bostonhigashi.com
www.millermethod.org
Larkin and Gurry (1998)
Miller and Miller (1973)
Higashi School Boston, MA
Miller Method Newton, MA

3–22
2–14

Infant-adult
www.autismtreatmentcenter.org
Son-rise program

Kaufman (1981)
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Idiosyncratic

www.scerts.com
Prizant et al. (2006)
SCERTS model (social communication, emotional regulation,
transactional supports) Cranston, RI

Contact information
Citation
Model name & Site of origin

Table 1 continued

0–10
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analysis procedures, such as prompting, reinforcement,
and/or discrete trial training. Yet within these CTMs there
were also some emphasized focused intervention strategies, such as the Pyramid Program’s use of the Picture
Exchange Communication System (PECS) (Bondy and
Frost 2002) and photographic activity schedules used by
the Princeton Child Development Institute. A third variety
of applied behavior analysis CTMs occurred also in
classroom settings, but we identified them as inclusive
because they actively incorporated typically developing
children into their teaching procedures. For example, both
the LEAP and Walden models included interactions
between young children with ASD and typical peers as
well as a naturalistically oriented, behavioral framework. It
should be noted that some of the models in the other
classifications also had phases of the model that involved
typically developing children, but their presence was not
an integral feature of the entire model.
A fourth type of CTM was based on developmental or
relationship-based conceptual frameworks. Often following a constructivist approach, these models drew from the
developmental science literature to establish modes of
interaction between adults/parents and (primarily young)
children with ASD to promote the essential processes
necessary for development and formation of social relationships. The Denver Model is an example of a model that
has evolved over the years and takes place in an early
childhood context, while the DIR (i.e., Floortime) model
was initially applied in clinic and home settings, although
is now expanding to school settings.
A fifth set of CTMs were so varied in their approach that
they were difficult to categorize and are termed idiosyncratic models. For example, TEACCH, a historical CTM,
is based on several theoretical frameworks, (i.e., social
learning theory, developmental, and behavioral), while the
Higashi model focuses on Daily Living Therapy, which
emphasized physical exercise, emotional stability, and
intellectual stimulation.
Evaluation Ratings
The ratings for each model are presented in Table 2. As
noted, the ratings range from 0 to 5, with 5 being the
highest. The descriptions of features of the CTM necessary
for rating each domain may be found in the appendix.
Operationalization. As noted, operationalization refers to
the degree to which the procedures and curriculum content
of a model is specified well enough so that, with training,
others could replicate it in their school system, classroom,
home, or community. There was considerable variation
among CTMs. About a third (12 out 30) of the CTMs had
specified both the procedures they follow and the content of
the curriculum in clear details (score of 5). Thirteen other

J Autism Dev Disord (2010) 40:425–436
Table 2 Comprehensive
treatment models and evaluation
ratings

431

Program

Operationalization

Fidelity

Replication

Outcome
data

Quality

Additional
studies

Alpine

3

3

5

3

N/A

2

Autism partnerships

5

3

5

0

N/A

1

CARD

5

4

4

3

N/A

2

Children’s toddler

2

3

1

5

3

2

DATA

3

1

5

3

N/A

2

Denver

5

4

5

5

2

0

DIR

5

3

5

4

2

0

Douglass

5

3

0

5

3

5

Eden

3

2

0

0

N/A

0

Hanen

2

0

1

3

N/A

2

Higashi
Institute for child. dev.

2
3

0
2

2
0

3
3

N/A
N/A

0
0

Lancaster

2

0

0

0

N/A

0

LEAP

4

5

5

4

2

5

Lovaas institute

5

4

5

5

3

5

May institute

5

4

5

4

2

5

Miller

3

1

5

4

0

1

PCDI

5

4

5

4

2

5

PRT

4

3

5

2

N/A

5

Pyramid

2

3

4

3

N/A

5

Responsive teaching

3

3

0

5

3

0

RDI

5

3

0

4

2

0

SCERTS

5

0

0

0

N/A

4

Son Rise

3

0

0

2

N/A

0

STAR

5

3

5

4

2

0

Summit
TEACCH

3
3

4
3

0
5

0
5

N/A
2

0
2

Therapeutic pathways

5

4

3

4

3

0

Valley

3

3

5

0

N/A

0

Walden

4

3

4

3

N/A

2

CTMs provide either specifically documented procedures or
well described content, but not both (ratings 3–4). Only five
CTMs received ratings of 2 and none scored lower.
Implementation. High fidelity of implementation is necessary if a CTM is to be successfully replicated. Quality
fidelity measures should have some psychometric evidence
of reliability and/or validity. Based on this criterion, only
one CTM, the LEAP model, received the highest rating for
this domain. Only seven of the CTMs were able to provide
evidence of inter-rater agreement data from more than one
supervisor who evaluated the intervention procedures by
staff. Fifteen CTMs had at least some method of observing
implementation practices that staff collected on a regular
basis (e.g., completion of checklists). A minority of the
programs (N = 2) indicated only informal assessment of
fidelity (rating of 1) and several programs (N = 5; denoted

by 0) had no formal or informal methods of collecting
fidelity data.
Model Replication. Nearly half the CTMs (14 out of 30)
had three or more independent replications (denoted by a
5). Striking in its contrast, a substantial minority (9 out of
30) of the CTMs had no replications at all as denoted by a
0. It should be noted that if individuals using a model were
trained by a central site and then implemented the model in
their local program under the supervision of the original
CTM developer, this was not counted as an independent
replication. For example, RDI, a widely used model, does
not have a replication listed, although there are practitioners all over the country practicing RDI, under the supervision of the model developer (i.e., practitioners video tape
their performance, send it to RDI developers to evaluate,
and receive yearly certification).
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Outcome Data. This strand of the evaluation assessed the
type of evidence on child outcomes provided and/or published by the model developers. To achieve the highest
ratings, developers had to have published at least two articles
documenting efficacy in refereed journals, while to achieve
the next lower rating (a 4), developers had to publish one
article. Nearly half of the CTM developers (14 out of 30) had
published at least one article documenting efficacy of their
model through child outcomes. Many other developers had
published child outcome data in book chapters or books
(N = 10). We were unable to find any published outcome
data for several programs (6 out of 30), as denoted by a 0.
Quality. The SMRS, from the National Standards Project, provided a single rating score for a peer-reviewed
journal article rounded to the nearest whole number, which
ranged from 0 to 5. When there was more than one article
we averaged scores across articles. The number of studies
supporting CTMs ranged from eight for the Lovaas Institute to one study for seven of the programs. The Lovaas
Institute, Douglass Developmental Disabilities Center,
Responsive Teaching, Children’s Toddler Program, and
Therapeutic Pathways had the highest ratings, although the
quality score for these models never rose above the 3 rating. Also, it is important to note that the quality evaluation
only applied to peer-reviewed journal articles, and when no
peer-review articles had been published, a rating of Not
Applicable (N/A) was applied.
Additional Studies. Some CTM developers had published efficacy studies of focused interventions that make
up components of their model. Seven of the CTMs had
over 20 journal publications to document the effects of
focused interventions, as indicated by a 5 rating. Also,
notably, many CTMs (15 out of 30), had no or very few
focused intervention studies (less than 6) associated with
their model, indicated by 1 or 0 ratings.

Discussion
The purpose of this evaluation study was to determine the
quality of multiple dimensions of CTMs that have been
developed for learners with ASD and their families. Previous authors have conducted authoritative reviews of the
research methodology and efficacy results for CTMs
(Howlin et al. 2009; Reichow and Wolery 2009; Rogers
and Vismara 2008). The current review compliments those
rigorous efforts by providing information about the quality
of the procedures and implementation, the number of
replications of the model, and the associated evidence
generated by efficacy studies of focused interventions that
are components of the models.
Rather than generating a single summary score, this
review established a profile across dimensions of the
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evaluation. This profile depicts the CTMs that have the
stronger and weaker evidence for each dimension. Models
that have ratings of four or five across at least four
dimensions of the evaluation have stronger evidence of
what we will call ‘‘model development.’’ That is, they are
procedurally well documented, they have been replicated,
and there is some evidence of efficacy, even if limited.
These models include: Denver, LEAP, Lovaas Institute,
May Institute, and PCDI. There are other models that have
ratings of five or four on less than four domains, but there
remain features of the model that are relative strengths.
These include Autism Partnerships, CARD, Children’s
Toddler Program, DIR, Douglass, PRT, Responsive
Teaching, SCERTS, and TEACCH. Also, there are some
models that received very low evaluation ratings across the
board. These included Hanen, Higashi, Eden, Summit,
Lancaster, and Son Rise. Again, potential consumers may
use this as a general guide when determining the degree of
model development and level of efficacy evidence that
exists for individual CTMs.
As a group, CTMs were strongest in the operationalization of their models. From an implementation science
perspective, clearly stated procedures and materials are a
requisite for high implementation (Durlak and DuPre 2008;
Fixsen et al. 2005; Greenberg et al. 2005). Both Lord et al.
(2005) and Smith et al. (2007) emphasized the necessity of
manualization of treatment procedures for learners with
ASD.
Given the strength of the operationalization dimension,
it was surprising that measurement of implementation was
relatively weak in comparison. Only a few CTMs had a
tool to collect implementation data, and only one project
had any evidence to share about the psychometric qualities
of their implementation instrument. When CTMs are
designed as models that may be adopted by service providers, the availability of implementation instruments
would seem to be a critical feature of all CTMs because it
would allow (a) the developer to observe and document the
use of their model and (b) the adoptee to evaluate their own
implementation. This is a much needed direction for future
developers of CTMs.
As a group, CTM projects reported frequent replications by individuals outside of the central project. Nearly
half the CTM developers (14 out of 30) reported that two
or more independent sites had replicated their model.
Some sites reported replication by dozens of programs
(e.g., TEACCH, Lovaas, DIR, LEAP). With the increased
demand for efficacious treatment models, a process for
training and supporting implementation at replication sites
is a direction needed for the future. Again, the emerging
area of implementation science (Fixsen et al. 2005) may
well assist in this process. Current models for implementation (Domitrovich et al. 2008; Fixsen et al. 2005)
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are built on ecological systems conceptual frameworks
that require not only demonstration of efficacy but supports provided at different levels of the system (e.g., the
local administrative and larger program levels). Scaling
up of CTMs however, may well be limited by the
development of implementation assessment. Some CTMs
did report replication of their models by service providers
using brief or no instrumentation for assessing implementation, which should be a concern for the field.
Across CTMs, the published evidence of efficacy was
not strong. Over half (16 out of 30) of the CTMs had no
publication of efficacy in peer reviewed journals, although
often they did report efficacy data in book chapters or from
their program reports. Some models (Lovaas Institute,
Responsive Teaching, Children’s Toddler School, TEACCH) had at least two publications of efficacy in peerreviewed journals, and among these the Lovaas Institute
has the most extensive record of publications, which has
also been documented by Howlin et al. (2009) and Reichow and Wolery (2009). Yet, the quality of the experimental methodology even for these aforementioned CTMs
never rose into the upper levels of our rating range. It is
important to note, however, that because this evidence does
not exist does not mean that the CTM is ineffective. Often,
the lower quality rating was the result of CTM researchers
not employing RCT methodology. Although RCT methodology has been identified as the gold standard in efficacy
research (Lord et al. 2005; Smith et al. 2007), Rogers and
Vismara (2008) noted the difficulty of conducting RCTs
with this population. This is particularly true for classroombased interventions, in which classrooms or even schools
are the units of analysis that are randomly assigned to
conditions, rather than individual children (i.e., to account
for nesting within groups). These are expensive studies to
conduct and only recently (i.e., the 2000s) have governmental agencies been willing to provide funds at the
magnitude needed to conduct such rigorous efficacy
research. As a result, a number of the CTMs are now being
evaluated through RCTs or rigorous quasi-experimental
designs (e.g., Denver, LEAP, TEACCH, SCERTS, STAR).
We anticipate that data documenting the efficacy of CTMs
will be forthcoming in the near future. But, even with the
anticipation of new data becoming available, there may be
concern that wide-spread replication and use of some
CTMs already is occurring when there is little evidence
that effective implementation can be documented on a
reliable basis.
This evaluation of CTMs was limited by several factors.
First, although the authors made extensive efforts to locate
CTMs meeting their criteria, it is possible that some
models were missed. Second, one dimension of the evaluation system is labeled replication, which may lead to
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some confusion because of the slightly different meaning
of the term in experimental research. ‘‘Adoption’’ may
have been a better term, but in fact when service providers
adopt a CTM, their intent is to replicate the effects of the
original model, so we decided to stay with the original
descriptor. Third, in this study, the evaluators participated
in the development of the evaluation instrument and criteria; involving additional evaluators who had not been
involved in the instrument development process may have
strengthened the study. Replicating this evaluation process
with a larger set of evaluators could be a useful direction
for the future. Fourth, this is a very active literature. Even
when using the most current information, it is possible new
information will become available in the near future. It
would be important to view the findings of this evaluation
with the perspective that new information may supplement
or extend these findings.
Last, it is only fair to note that some of the CTMs
operate in public school districts, (e.g., Lancaster, Valley),
and we included them in our evaluation because a
description of their model appeared in a chapter or other
publication. It may well be that their primary intention is to
implement evidence-based practices and provide high
quality services to the children they serve, and they might
not have the funds necessary for the expensive work of
conducting efficacy research or validating implementation
measures. A set of low ratings does not mean they, or any
of these CTMs, necessarily are ineffective models; they
just have not published their procedures or models for
external review.
In conclusion, this evaluation reveals that there are a set
of CTMs that have fairly well established evidence for their
model, others with mixed evidence, while still others with
very weak evidence. This information may be used by
researchers, service providers, and families to make decisions about selection of a CTM for use with individual
children or even for use in future research. The next steps
for the field will be in the development of measures that
can document the appropriate implementation of CTM
procedures, the further publication of research to document
the efficacy of CTMs, and the use of both sets of information to ‘‘scale-up’’ the use of efficacious practices for
learners with ASD and their families.
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See Table 3.
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Table 3 Summative evaluation of evidence for comprehensive treatment models
Rating Operationalization

Implementation
measurement

Replication at
remote sites

Outcome data
presented

Average
quality
rating
from
outcome
data

Additional studies
on related focused
interventions

5

Written document(s)
Robust psychometric
Model replicated at two Two or more
that describe
data have been
or more remote
experimental referred
procedures for the
collected on treatment
locations (i.e., not the
journal articles
treatment and
fidelity measures. This original model
analyzing efficacy of
content in enough
would include
development site) by
the project
detail to replicate the evaluating reliability
two or more
model
(e.g., internal
investigators who were
consistency, testnot part of the original
retest), inter-rater
model development
agreement and validity team
(e.g., construct/
content, convergent)
of the instrument

4

Written document(s) in Preliminary
Model replicated at one One experimental
4.0–3.01 16–20 studies
which procedures are psychometric data
remote location by one referred journal article
conducted on
well specified and
have been collected on or more investigators
analyzing efficacy of
focused
content is described
treatment fidelity
who were not part of
the project
interventions that
but poorly specified
measure. This would
the model
are components of
include the basic
development team
the comprehensive
elements of reliability
treatment model
(i.e., inter-rater)

3

Written document(s) in Formal or standardized Model replicated by
A book chapter in a
3.0–2.01 11–15 studies
which content is
treatment fidelity
original model
book edited by
conducted on
clearly specified and
measure exists (e.g.,
developers at two or
someone other than the
focused
procedures are
checklists outlining
more remote locations
model developer
interventions that
described but poorly
model components) in
describing outcome
are components of
specified
a form that would
data or a journal article
the comprehensive
allow the model
providing descriptive
treatment model
implementer or other
data about child
outside observer to
outcome for the
evaluate
project
implementation of
essential model
components, but no
psychometric data
have been collected on
instrument
Formal measure only
Model replicated by
A book written by
2.0–1.01 7–10 studies
Some written
exists for some but not original model
model developer(s)
conducted on
documentation
provided that
all essential model
developers at one
with section or chapter
focused
describes procedures
components
remote location
on outcome study
interventions that
and content but
are components of
neither procedures
the comprehensive
nor content
treatment model
sufficiently specified

2

1

Some written
No formal or codified
Model currently
documentation
measure of treatment
implemented by
provided that
fidelity exists and only original model
describes EITHER
informal measures are
developer at original
procedures OR
used
site
content but is not
sufficiently specified

123

A chapter in a book
edited by model
developer describing
outcome data

5.0–4.01 21? studies
conducted on
focused
interventions that
are components of
the comprehensive
treatment model

1.00–
0.01

3–6 studies
conducted on
focused
interventions that
are components of
the comprehensive
treatment model
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Table 3 continued
Rating Operationalization

Implementation
measurement

Replication at
remote sites

Outcome data
presented

0

No formal or informal
measure of treatment
fidelity exists

No information about
model replication is
provided

No outcome data
0.00
published or outcome
data published only in
report form by model
developer

Only general
description of the
model is available
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