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The treatment of individuals with autism often involves the application of
nonscientifically based practices, even though a scientifically validated and
highly effective treatment, applied behavior analysis (ABA) is available
[1]. ABA, sometimes called behavior therapy [2] or behavior modification
[3], uses methods derived from scientifically established principles of behav-
ior [4]. ABA has been applied successfully to a range of populations and
areas including autism, developmental disabilities, education in all its
many forms, business, mental health, counseling, marriage counseling,
and child abuse, to name but a few [3].

The evidence for the effectiveness of ABA with autism is extensive. Box 1
lists much of this evidence.

In the past 20 years, there has been growing evidence that early intensive
behavioral intervention (EIBI) by means of ABA results in improved devel-
opmental progress and intellectual performance in young children who have
autism [13,15–17]. The effects with young children with autism under age 3
have been particularly gratifying.
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Are other treatments effective?

Green [18] described the various types of evidence of effectiveness and
detailed why subjective evidence such as testimonials, anecdotes, and per-
sonal accounts are not reliable. Nonbehavioral special education classes,
* Corresponding author. Psychology Program, Penn State Harrisburg, 777 West

Harrisburg Pike, Middletown, PA 17057

E-mail address: rmf4@psu.edu

1056-4993/08/$ - see front matter � 2008 Elsevier Inc. All rights reserved.

doi:10.1016/j.chc.2008.06.007 childpsych.theclinics.com

mailto:rmf4@psu.edu
http://www.childpsych.theclinics.com


Box 1. Evidence for the effectiveness of applied
behavior analysis

Individuals of all ages have been successfully educated and
treated for over 40 years and children for over 47 years [5].

ABA was identified as the treatment of choice for individuals with
autism in the early 1980s [6].

Over 1000 peer-reviewed, scientific autism articles describe ABA
successes [1].

No other educational or treatment approach to autism has the
support of The State of New York Health Department [7] and
United States Surgeon General [8].

The National Institute of Mental Health (NIMH) has been funding
ABA autism research continuously for over 40 years.

All individuals who have autism receive some degree of benefit
from ABA.

For over 35 years, agencies using ABA have provided successful
nonresidential and residential autism services for thousands of
school-aged children.

ABA is the only therapy recognized to treat young children who
have autism.

No other educational or treatment approach to autism meets the
standards of scientific proof that are met by ABA, and there are
no other scientifically valid treatments that produce similar
treatment, educational, or outcome results [9,10].

Competency guidelines regarding the delivery of ABA autism
services are established [11], and certification of ABA
practitioners has existed for several years [12].

Investing in early ABA intervention for young children [13] is
financially worthwhile, whether the results lead to complete or
partial effects [14].
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individual therapies, and biological interventions (except antipsychotic med-
ications) have not been established as effective treatments for children who
have autism. Some treatments, especially facilitated communication and
psychoanalysis, are quite harmful and should be avoided [19].

The New York State Department of Health [7] took a rigorous approach
to guideline development and creation when it examined assessment and in-
terventions for young children who have autism. To make recommendations
regarding assessment and educational programming, a panel of profes-
sionals, service providers, and parents screened the literature and conducted
an in-depth review of the most relevant articles. The selected studies had to
meet high standards for quality, including adequate information concerning
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the intervention methods, controlled experimental designs, and the evalua-
tion of functional outcomes [7,10]. The panel provided overall recommenda-
tions for early intervention programs, indicated the strength of the scientific
evidence for each recommendation, and provided detailed summaries of the
evidence on 18 types of interventions. ABA was the only intervention rec-
ommended. Interventions reviewed and not recommended included: audi-
tory integration therapy, facilitated communication, floor time, sensory
integration therapy, touch therapy, music therapy, hormones (corticotropin
[ACTH] and Secretin), vitamin therapies, and special diets [7].

Criticisms of validated treatments such as ABA or traditional medicine
often come from proponents of pseudoscientific interventions [20]. Consider
that critics may suggest that ABA treatment or educational gains are specific
to the setting where the intervention took place or may note that medica-
tions can cause adverse effects. These criticisms often are used to promote
the adoption of unvalidated interventions. The push for early intensive
behavioral (ABA) intervention (EIBI) with young children who have autism
has met considerable resistance from several sources. The main resistance
has come from educational and governmental agencies not wishing to pay
for expensive individualized programs. Other opposition has come from
professionals unfamiliar with autism, with philosophical perspectives anti-
thetical to ABA, or with agendas that involve the promotion of competing
approaches [9].
Eclecticism is not the best approach to the treatment

and education of children with autism

Heward and Silvestri [21] discussed the thinking in special education that
leads to eclecticism, wherein incorporating components from several differ-
ent models into a program is designed to cover the gaps or deficiencies found
in any single model. They pointed out that while the logic underlying such
eclecticism may appear to have face validity, the problems inherent in eclec-
ticism far outweigh its logical appeal. Heward [22] discussed several reasons
why. Eclecticism is based in part on a misplaced egalitarian view that there is
value in every approach, although not every model or theory is equally
trustworthy and valuable. Indeed, the more models contained in the eclectic
mix, the greater the probability that ineffective and potentially harmful com-
ponents will be included. Practitioners sometimes do not choose the most
important and effective parts of each model, but rather select weaker and
perhaps ineffective components. Some components of a model can be inef-
fective when applied in isolation and without other essential elements of the
model. Elements from different models are sometimes incompatible. An
eclectic mix might prevent any single model from being implemented
intensely enough to produce significant outcomes. Some of everything and
a lot of nothing leave eclecticism as a recipe for failure. Teachers will not
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learn to implement any model with the fidelity necessary to achieve a good
result. Eclectic practitioners typically are apprentices of many models but
masters of none [22].

Heward and Silvestri [21] concluded that their wariness of eclecticism was
‘‘based on (1) a commitment that students should only be taught with in-
structional tools that have empiric support for their effectiveness; (2) a re-

search-derived knowledge that not all models are equally effective; and
(3) the fact that some approaches have a harmful effect on student
learning.’’
Adding ineffective treatment to an effective one may be detrimental

Adding an ineffective treatment to an effective one is at best not useful,
and at worse detrimental [20]. The available evidence indicates that such
combinations can be less effective than relying on a single validated treat-
ment for individuals who have autism. For example, Eikeseth and col-
leagues [23] compared ABA with an eclectic treatment made up of ABA
and unvalidated educational interventions. Although the interventions
were of equal intensity, the performance of the ABA-only group was supe-
rior to that of the eclectic group.

Although no one yet had studied why combining treatments would
reduce effectiveness, there are several possible explanations [20]. One,
some of the combined treatments may be harmful. Two, ineffective treat-
ments divert time and resources away from the effective interventions with
which they have been combined. Three, treatments may interfere or counter
each other’s effectiveness. For example, while ABA emphasizes helping
individuals follow a structured routine, other treatments may discourage
this practice. Four, as noted by Heward [22], therapists may become ‘‘jacks
of all trades and master of none’’ by implementing several interventions but
none very well. In effect, combining treatments can present considerable
risk, especially if any of the treatments have no empiric support [20].
Applied behavior analysis epitomizes effective intervention in autism

ABA programming follows the general guidelines for effective interven-
tion for children who have autism spectrum disorders [9,24]:

Intervention should be started at the earliest possible age.
Intervention must be intensive.
Parent training and support are critical.
Intervention should focus on social and communication domains.
Treatment should be systematic, built upon individualized goals and

objectives tailored to the child.
It is very important that effective intervention emphasize generalization.
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ABA programming also incorporates all of the factors identified by the
US National Research Council [25] as characteristic of effective interven-
tions in educational programs for children who have autism. These factors
included:

Early entry into intervention
Intensive instructional programming (defined as equivalent to a full

school day, 5 or more days a week, 25 hours per week, year-round,
12 months per year)

Use of planned teaching in frequent brief instructional sessions
One-to-one or small group instruction to enhance the achievement of

individualized goals
Use of specialized interventions such as discrete trial training and inci-

dental teaching
Systematic and individualized instruction
Focus on the development of spontaneous social communication, adap-

tive skills, appropriate behaviors, play skills, and cognitive and aca-
demic skills

Major emphasis also was placed on monitoring progress, generalization
of skills, use of skills in generalized settings, and the creation of opportuni-
ties to interact with typically developing peers [9,25].
The basics of the behavior analytic treatment of autism

Behavior analytic treatment of children and adolescents who have autism
seeks to construct socially and educationally useful repertoires and decrease
or reduce problem behaviors through the use of specific, carefully pro-
grammed environmental interventions [18]. Various behavior analytic
methods are employed to strengthen the child’s current skills and build
new ones. Multiple, repeated opportunities are created each day for the
child to gain new skills and practice mastered ones. Positive reinforcement
is used generously to ensure that the child is motivated [26].

Often several steps are chained together to form a behavioral repertoire.
Some of the ABA methods used include:

Positive reinforcement, in which appropriate behavior is followed by
a pleasurable event such as praise, a hug, a check mark, a favorite
activity

Shaping, rewarding the child for behavior that approaches the target
behavior or goal

Fading, reducing the child’s dependence on the therapist for help
Providing stimuli (prompting) that cue the child to try a behavior
Maintenance and generalization strategies to ensure that a recently

learned behavior will last and be performed in other environments
[26]
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To treat inappropriate behaviors, several strategies are employed, includ-
ing analyzing and altering the antecedents that trigger the behavior, ignoring
the behavior, or providing undesired consequences [27]. The overall goal of
ABA is to motivate the child to want to be successful.

Typically, teaching trials are repeated many times until mastery is
obtained. Accurate records are kept so that progress can be assessed and
programmatic changes made. Each child’s program is unique to his or her
needs and evolves with the child’s progress. Teaching is done in several for-
mats. The discrete trial format is characterized by a one-to-one interaction
with the trainer/educator; short, clear instructions; careful use of prompting
and fading; and immediate reinforcement for correct responding [28]. A less-
structured format, incidental teaching, is used to help the child learn behav-
iors in less structured situations [18,29]. The overall teaching model is to
move the individual’s instruction systematically from one-to-one with
a trainer/educator, to a small group and ultimately to a larger group [30].

ABA programming for children who have autism features the use of sci-
entifically validated methods incorporated into a comprehensive but highly
individualized package [31]. A defining feature of ABA programs is that
they are applied consistently. This is accomplished: through the use of
explicitly written programs for each skill to be taught or maladaptive behav-
ior to be treated and by having the behavior analyst who is responsible for
the child’s program train everyone who works with the child to implement
it. To increase the likelihood of the generalization of the treatment efforts, it
is critical for therapists/parents to be trained to implement the programs
across situations, settings, and people. Maladaptive behaviors such as
aggression and self-injury are not reinforced, whereas specific, appropriate
alternative behaviors are either taught or maintained through positive rein-
forcement [27].

Before treatment, an evaluation is conducted to assess the child’s skill
and developmental levels. This evaluation assists in the selection of thera-
peutic goals. The treatment regimen that is developed considers all pertinent
domains, including academic, communication, leisure, play and self-care,
and social in determining which skills will be taught. The next step is to
break down each skill into smaller and more easily taught component skills
or steps. As the child progresses, the skills that are taught are increased in
complexity. Attention is given to the achievement of developmental mile-
stones. The overall goal is to provide the kind of regimen that will ensure
that each child reaches his or her highest potential and level of independence
[28,29,31,32].

Critical to the therapeutic process is the direct and frequent measurement
of the child’s progress. The data from these observations are graphed to por-
tray how each targeted skill and maladaptive behavior has responded to the
treatment effort. The behavior analyst responsible for the child’s program
frequently checks the graphed and recorded data to determine if reasonable
progress is occurring and to make any necessary programmatic adjustments



827TREATMENT OF AUTISM: THE STATE OF THE ART
[31]. Ongoing review of the child’s responsiveness to the intervention and
treatment personnel allows problems to be identified and corrected quickly.
Treatment consistency also is assured by having the responsible behavior
analyst frequently observe the treatment efforts so that feedback can be pro-
vided to the program implementers [28].

Although the principles of ABA will guide programming efforts and
activities, each child is seen as unique. High levels of consistency, repeated
and consistent presentations of material, individually selected and strategi-
cally used motivators, careful use of prompting procedures, and systematic
planning for generalization are used to establish and maintain a positive
treatment environment. ABA programs strive to organize therapeutic expe-
riences that will lead to enduring positive changes over time and across all
settings in such crucial areas as toileting [33], feeding [34], social skills
[35], and language [32].

All appropriate ABA interventions are directed by a professional with
advanced formal training in behavior analysis. This person should have at
least a master’s degree and supervised experience in designing and imple-
menting ABA programs for children who have autism and related disorders
[11]. These professionals have either met the educational, experiential, and
examination performance standards of the Behavior Analyst Certification
Board (BACB) and are board-certified behavior analysts [12] or can docu-
ment that they have equivalent training and experience. They adhere to
the BACB’s Guidelines for Responsible Conduct [12] and base all treatment
decisions on the best available scientific evidence [31].
Applied behavior analysis in educational programs

Quality educational programs for children who have autism rely heavily
on ABA principles, because eclecticism is not the best approach [21]. Effec-
tive school programs share several characteristics [36]:

Their interventions are based upon empirical evidence of effectiveness
and are highly structured.

They do functional assessments and behavioral assessments of challeng-
ing behaviors, employ specificity in the development of objectives, have
operationally defined targets, have criteria for the achievement of in-
structional objectives, feature the systematic use of instructional
prompts, and have objective and ongoing measures of progress.

They identify specific skills to be taught, do direct teaching of social skills,
employ peer tutoring, individualize reinforcement and lesson plans,
and develop a tolerance for delay of reinforcement and an actively pro-
gram for generalization.

Instructional objectives are determined without reference to disciplines.
Services are wrapped around the child.
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Parents whose children have success in school display several behaviors
[36]. They:

Do not rely on anecdotal informationdthey require accountability, make
data collection a requirement, and seek frequent measures of success.

Take their child’s individualized education plan home and read it carefully,
provide input on program design, relate instructional objectives to the
child’s home and community needs, have external monitoring of their
child’s school program, and have a behavior analyst accompany them
to the IEP meeting

Obtain training to allow replication at home and insist that successful rel-
evant home programs be replicated at school

They are active and spend time at the school.
Applied behavior analysis is the primary method of treating aberrant

behavior in children and adolescents with autism

Although aberrant behavior represents a major obstacle to the successful
treatment and education of individuals who have autism, ABA offers scien-
tifically validated methods of overcoming it [27,37].

In most cases, aberrant behavior is an acquired behavior or set of behav-
iors. This means that the child has learned that a desired outcome can be
achieved by behaving aberrantly. Typically, this desired outcome is to either
gain attention from others or escape or avoid an unpleasant situation or
demand [37]. Although aberrant behavior is learned, there can be antecedent
or precipitating factors that increase the probability that it will occur. These
factors can be environmental, physiologic, or social changes. An example of
physiologic factors could include hunger and physical pain caused by illness
or allergies. The treatment of aberrant behavior typically involves two initial
considerations.

First, an attempt is made to identify the antecedent or precipitating fac-
tors, because changing or correcting them may eliminate the behavior. For
example, a child who aggresses because of allergies can be given allergy med-
ication, and one who aggresses because of hunger can be given snacks before
the times when aggressive attacks typically occur. In school settings, a child’s
aberrant behavior often is related to the nature of the educational tasks
being presented. If the task is too easy, the child may aggress, because doing
so typically results in its termination by the teacher. Thus, aggression is
reinforced by escape from the task. This problem can be avoided by estab-
lishing appropriate criterion levels of performance so that students are
moved to the next step or program once they have demonstrated mastery.
The same scenario can occur if the task is too difficult or if insufficient pos-
itive reinforcement is available for performing it. In the former case, a sim-
pler task must be substituted or the task analyzed and broken down into
more easily mastered steps, whereas sufficient positive reinforcement and
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other training procedures will solve the latter problem [27,38]. Second, a for-
mal functional analysis or in-depth set of clinical observations [39] is con-
ducted to determine the function or outcome of the aberrant behavior. At
that point, a treatment program can be developed to help the child achieve
the same outcome through more appropriate methods and alter the function
and consequences of the aberrant behavior.

Several intervention strategies can be used to treat aberrant behavior,
including withholding or withdrawing attention when aggression occurs,
reinforcing appropriate behavior, teaching the child an appropriate way
to communicate the desire to end or not participate in an activity, or not al-
lowing the child’s aberrant behavior to terminate or avoid the activity if it is
critical to academic or life skills training [40].
The design of a successful treatment program to treat aberrant behavior

The overall successful treatment of aberrant behavior by ABA requires
a consideration of the following strategies and factors.

First, a hypothesis-driven treatment model [37] is used, whereby interven-
tions are designed after a formal functional analysis identifies the variables
that control the behavior [41]. Because aberrant behavior is sometimes
under multiple motivational and setting event controls and hence cannot
be definitely linked to specific consequences, an in-depth analysis of anteced-
ent and setting events is conducted to determine whether the occurrence or
nonoccurrence of the behavior is correlated with environmental events that
repeated themselves predictably with specific people or activities or across
times of the day or days of the week.

Second, arrangements are made to ensure that the stimuli that can, at
times, control appropriate behavior are present before, during, and after
the aberrant behavior is treated. In order to determine what procedures,
skills, and activities to implement when children are not misbehaving, all
of their significant others can be surveyed for suggestions. Another tactic
is to enhance the child’s preexisting skills so that they can be displayed
more frequently and with more variety.

Third, a skill-building strategy is employed wherein new behaviors are
taught to serve the same function as the aberrant behavior. Behaviors are
emphasized that access the same reinforcers, especially communicative
ones. Requesting behaviors are taught that are functionally equivalent to
the aberrant behavior but more effective in generating reinforcement. In
effect, requesting behavior must be less effortful than aberrant behavior.
For example, treatment personnel must respond consistently and rapidly
to requests and be knowledgeable about the child’s communication system.

Fourth, situations such as frustration, boredom, and protracted periods of
inactivity are eliminated, because they are known to occasion aberrant behav-
ior. This can be accomplished by varying tasks and activities, encouraging
choice making, and increasing children’s and adolescents’ activity levels. In
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this way, problematic behaviors that produce attention or gain task or situa-
tion escape or avoidance will become unnecessary and thereby nonfunctional.

Fifth, the least restrictive treatment model is followed, wherein the least
intrusive but effective procedure for a specific inappropriate behavior is
selected based on a review of treatment literature [27]. Careful consideration
is given to the intensity, severity, frequency, and topography (form) of the
aberrant behavior.

Sixth, aberrant behavior is not allowed to produce escape from educa-
tional activities. The child is required to remain in the teaching situation
and complete one or more requested tasks before ending the activity. This
will prevent reinforcing escape-motivated problem behaviors and, instead,
will provide escape for task completion.

Seventh, the complexity of social reinforcement and tasks are increased as
the child’s behavior becomes increasingly more appropriate [38,42]. Over
time, the density of naturally occurring positive reinforcement will increase
correspondingly as the child’s behavior becomes more appropriate. The
complexity and relevance of tasks also are increased.

Eighth, choice-making [40] and problem solving [43] are emphasized.
Ninth, treatment staff members are selected who are functional for the

child, because they are associated with positive reinforcement. In other
words, staff members are selected who are familiar and liked by the treated
child, because a mutual affection exists.

Tenth, the participation of the child’s significant others, typically parents,
in every treatment decision is expected and encouraged. Parents and family
are excellent and valuable sources of information, because they know the
child’s learning history, reinforcer preferences, communications skills, and
history of inappropriate behavior.
Maintaining treatment effects

It is equally important to plan for the maintenance and long-term assess-
ment of treatment effects. Maintenance refers to treatment effects or
improvements that remain stable even after the intervention is removed
[44]. Rarely are the effects of a treatment maintained in the absence of pro-
gramming. As a result, careful planning is required to ensure that clinical
effects will endure. Successful strategies for achieving maintenance effects
are included, such as:

Actively programming for maintenance [45]
Ensuring similarity between the treatment and maintenance programs [46]
Ensuring that there is change agent and system accountability [37]
Following a functional approach by strengthening alternatives to the unde-

sirable behavior and using naturally occurring positive reinforcers [47]
Ensuring that the program has social validity by being beneficial to the

child and society [48]
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Wherever possible, treatment should approximate the child’s natural
environment, because it permits potential maintenance-inferring problems
to be identified and corrected and maintenance enhancing factors to be max-
imized. Some behavioral methods that approximate the natural environ-
ment and can be used to maintain therapeutic gains include:

Intermittent reinforcement
Reinforcement delay
Shifting to natural consequences
Fading therapist control
Teaching self-control
Developing peer or sibling support
Fading in situations and conditions that previously provoked the behav-

ior before treatment [47]

All of these methods can fail, however, if treatment decisions are based
on factors other than clinical progress, not individualized, or when sound
ABA methods are stretched to the point where they cannot work effectively
[47]. For example, fading therapist control cannot be made on the basis of
expediency (eg, financial considerations rather than the child’s progress).

The need for long-term follow-up assessment is particularly critical when
treating aggressive behavior. Follow-up assessments should include repeated
observations conducted over an extended period rather than a single behav-
ioral sample. The contingencies in effect throughout the maintenance phase
should be specified so that factors likely to have contributed to any durable
effects can be identified [49].

Finally, generalization and maintenance of treatment gains are assessed
independently, because they are separable and measurable. Doing so will
prevent confounding generalization records with maintenance records.
Maintenance and generalization differ in that maintenance refers to contin-
ued positive outcomes after the intervention ceases, whereas generalization
refers to positive treatment effects being apparent even in the settings, situ-
ations, and behaviors not involved in the treatment. Addressing generaliza-
tion and maintenance also facilitates inclusion, because it allows the
determination of what are the existing functional and acceptable behaviors
in the individual’s social environment.

Behavior analysis has played a vital role in revolutionizing treatment and
education in autism by freeing individuals from many behavioral, educa-
tional, and adaptive barriers that had kept them dependent and devalued.
New research findings are being incorporated to enhance ABA [50]. It is
important to distinguish between ABA and positive behavior support,
because some individuals regard them as the same approach when in fact
they are separate entities. They differ in the depth and breadth of their sci-
entific base and their political correctness [51].

In closing, two conclusions reached by Metz and colleagues [9] in their
discussion of fads and autism seem particularly relevant. One, few other
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medical or neurodevelopmental conditions have been as fraught with fad,
controversial, unsupported, disproven, and unvalidated treatments as au-
tism. Two, the only interventions that have been shown to produce compre-
hensive, lasting results in autism have been those based on the principles of
ABA.
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