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Abstract: This article discusses effective teaching interactions in the treatment of autism
with a focus on pivotal target behaviors. Specifically, in behaviorally oriented intervention
approaches, our research suggests that several areas appear to be especially important. First,
progress may be enhanced by defining “pivotal” target behaviors that affect wide areas of
functioning so that school psychologists, teachers, and other practitioners may be able to
have widespread impacts on children’s overall functioning. Second, psychologists are now
able to develop interventions that simultaneously lead to independence on the part of the
child, are correlated with decreases in untreated problem behaviors, are maintained with the
passage of time, and therefore result in a long-term improved prognosis.

Early Approaches, Their Growth
and Change

Following the first attempts at diagnosing
autism in 1943, the original theories of etiology
focused largely upon a parental causation
hypothesis. This led practitioners to develop
interventions that typically separated the child
from the parents and often provided intervention
in residential settings in which children could
express themselves free from the negative
environment parents had supposedly created.
Although there was no scientifically documented
evidence that parents were responsible for their
children’s disabilities, this type of intervention
persisted well into the 1960s.

Intervention procedures that were developed
in the 1960s were based primarily on learning
theory and children’s ability to learn rather than
on the parental causation hypothesis, and
researchers began developing behavioral inter-
vention techniques based on the principles of
learning (cf. Bandura, 1969; Ferster, 1961;
Lovaas, Berberich, Perloff, & Schaeffer, 1966;
Risley & Wolf, 1967; Schopler, Mesibov, &
Hearsey, 1995; Wolf, Risley, & Mees, 1964). By

1970 more than 100 behavioral treatment studies
had appeared in the literature (Matson,
Benavidez, Compton, Paclawskyj, & Baglio,
1996). This body of research hypothesized and
demonstrated that regardless of the cause,
children’s behavioral excesses and deficits could
be modified by environmental manipulations
such as punishment, extinction, and rein-
forcement. Further, individual case studies using
these approaches demonstrated remarkable gains,
teaching many age-appropriate behaviors and
eliminating stigmatizing symptoms of the
disability (cf. Risley & Wolf, 1967).

These early behavioral efforts scientifically
documented the fact that children with autism can
make systematic gains and are considered to be a
foundation for many of the behavioral techniques
that are being used presently. Documented gains
were reported in a number of areas, including the
teaching of communication, which generally
focused first on teaching in an analog context free
of distractions. The general approach was to
present a stimulus such as a question or command
(e.g., “Look at me” or “Touch nose”). Following
a correct response, with physical prompts if
necessary, the behaviors were rewarded with
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edibles, stroking, exaggerated social approval,
tokens, or other desired stimuli. In an attempt to
strengthen social consequences, social reinforcers
were paired with primary reinforcers, and the
schedule of reinforcement was gradually thinned
to more closely approximate the child’s natural
environment. Incorrect responses were punished
with a loud “no,” slaps, attention withdrawal, or
other unpleasant consequences (Lovaas, 1977).

These early successful teaching programs
usually had a separate component that related to
disruptive behavior. When a child first began
intervention, high levels of disruptive behavior
often occurred, and therapists focused heavily
upon reducing or attempting to eliminate the
problem behaviors by presenting some type of
aversive stimulation (e.g., electric shock, time out,
physical punishment, depriving the child of lights,
rewards, and the presence of others) contingent
upon the aggressive, stereotypic, or other
disruptive or interfering behavior (Hewett, 1965,
R. L. Koegel, Firestone, Kramme, & Dunlap,
1974; Lovaas, 1977).

Almost all children made gains with this type
of treatment, and many children showed con-
siderable improvements; however, many re-
searchers found the emphasis on punishment to
be philosophically unacceptable and perhaps
unnecessary (see Guess, Helmstetter, Turnbull,
& Knowlton, 1987; Singer, Gert, & Koegel, 1999,
for reviews). Furthermore, the teaching process
of focusing on individual behaviors one at a time
could often be laborious with gains slowly
acquired. For example, Lovaas (1977, p. 46)
reported that it could take as many as 90,000 trials
to teach a nonverbal child with autism to express
the first correct label of an object. Another
concern was that the children often exhibited a
general lack of spontaneity in their use of newly
learned skills (Lovaas, 1977), and these behaviors
often failed to be exhibited in other settings or in
response to items that were not specifically taught.
This led researchers to attempt to develop steps
in their treatment programs to promote general-
ization. However, while this was deemed to be
important theoretically and clinically, issues of
generalization and maintenance tended to be
considered as a second step affer a new behavior
had been instated in a controlled clinical setting
(see Charlop, 1983; Dunlap, Koegel, Johnson, &
O’Neill, 1987; Lovaas, Koegel, Simmons, &
Long, 1973; Russo & Koegel, 1977; Schreibman
& Carr, 1978).

The 1980s and beyond have been marked
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by research designed to improve the breadth and
clinical impact of behavioral strategies. Many of
these studies have focused upon developing
procedures that rely on positive behavioral
support strategies to decrease the use of painful
and aversive procedures and to develop techni-
ques and environments that are conducive to
broadly generalized intervention effects. In
addition to a greater emphasis on techniques that
include procedures such as differential rein-
forcement of behaviors incompatible with
disruptive behavior, researchers began to analyze
the function of problem behaviors, then teach
appropriate, functionally equivalent replacement
behaviors (Carr & Durand, 1985; Iwata, Dorsey,
Slifer, Bauman, & Richman, 1982; Taylor &
Bailey, 1996). In following such approaches,
pivotal target behaviors began to be identified that
produced broad improvements (such as decreases
in problem behavior and increased general-
ization) in many non-targeted behaviors (e.g., R.
L. Koegel, Koegel, & Surratt, 1992; Mundy,
Sigman, & Kasari, 1990; Pierce & Schriebman,
1997).

Pivotal behaviors are defined as behaviors
that are central to wide areas of functioning such
that a change in the pivotal behavior will produce
improvement across a number of behaviors. It
should be noted that teaching pivotal behaviors
still involves using a discrete trial format. That
is, clear instructions are provided with conse-
quences for responding, and prompts to help
insure success. However, rather than working on
individual target behaviors one at a time in an
analog context, specific variables are altered
within the teaching paradigm so that wider effects
may be produced. Some pivotal behaviors
previously identified and to be discussed in this
article include motivation, responding to multiple
cues, child self-initiations, and self-management.
Although teaching pivotal behaviors involves a
discrete trial format, there are differences between
analog and pivotal teaching approaches. For
example, while teaching individual target
behaviors in an analog context relies on arbitrary
reinforcement, the pivotal approach uses more
natural reinforcement. Teaching individual target
behaviors in an analog context typically relies on
massed trials using adult-selected materials, while
the pivotal approach relies on interspersing of
mastery trials and the use of child-selected
materials. In addition, teaching individual target
behaviors in an analog context relies on adult-
initiated interactions, while the pivotal approach
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actively teaches child-initiated responses. Table
1 shows some comparisons and contrasts between
these two (analog and pivotal) teaching ap-
proaches. Variables school psychologists can
incorporate into IEP goals and intervention
programs will be described.

Increasing Motivation as a Pivotal Response

One characteristic commonly associated with
children with autism is a lack of motivation during
teaching and social interactions (L. K. Koegel &
Koegel, 1995; R. L. Koegel, Koegel, Frea, &
Smith, 1995; R. L. Koegel & Mentis, 1985;
Schreibman, 1988). The term motivation, as used
in this article, refers to observable characteristics
of a child responding such that an improvement
in motivation is broadly defined as an increase in
responsiveness to social and environmental
stimuli (R. L. Koegel, Carter, & Koegel, 1998).
While there is still an important need for
researchers to define observable characteristics
of motivation, some characteristics that have been
measured include increases in the number of
responses a child makes to teaching stimuli,
decreases in response latency, and changes in

affect (e.g., interest, enthusiasm, happiness).
While motivation in itself may be difficult to
observe behaviorally, the effects of this process
can be defined. For example, introducing child-
choice is a process that appears to result in greater
responsiveness to stimuli most likely because the
reinforcing value of the stimulus materials has
been increased. Some may conceptualize this as
an antecedent or establishing operation that
strengthens the reinforcing value of social and
environmental stimuli so that the child is more
responsive.

A pervasive lack of motivation can be so
severe in children with autism that they may
appear to be unresponsive to many everyday
environmental stimuli (Sigman, 1994; Tager-
Flusberg, 1994). This can be a challenge for
school psychologists when designing meaningful
intervention programs unless particular attention
is paid to incorporating variables into the school
environment that are designed to improve
motivation. Motivational components incor-
porated into the curriculum have been shown to
have widespread benefits across a number of
academic and social behaviors, with concomitant
decreases in disruptive behaviors (Dunlap, Kern-

Table 1

Differences Between the Analog and the Pivotal Response teaching approaches

Stimulus Items

Interaction

Response

Consequences

Analog Discrete Trials

Pivotal/Motivation Trials

a. Chosen by clinician

b. Repeated until criterion is met
c. Beginning step of target task
stimuli, irrespective of whether
they are functional in the natural
environment

Clinician holds up stimulus
item; asks child to respond;
stimulus item not functional
within interaction.

Correct responses oOr successive
approximations reinforced.

Edible reinforcers paired with
social reinforcer.

a. Chosen by child

b. Varied every few trials

c. Age-appropriate items that
can be found in the child’s
natural environment

Clinician and child play with
stimulus item (i.e., stimulus
item is functional within inter-
action and family routines)

Looser shaping contingencies
so that attempts to respond
{except self-stimulation) also
are reinforced

Natural reinforcers (e.g., op-
portunity to play with item)
paired with social reinforcers
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Dunlap, Clarke, & Robbins, 1991; Kern &
Dunlap, 1998; L. K. Koegel, Koegel, & Carter,
1998; R. L. Koegel, Koegel, & Schreibman, 1991;
Schreibman, Stahmer, & Pierce, 1996). The
following variables can be incorporated into the
existing school environment.

Child Choice in Teaching Interactions

Child choice refers to using child-selected
or child-preferred materials in everyday teaching
tasks. Providing the opportunity for choice is
important for a number of reasons. For example,
it has been shown repeatedly that choice can
decrease disruptive behaviors (Dunlap et al.,
1991; Kern & Dunlap, 1998; Sigafoos, 1998;
Wacker, Berg, Asmus, Harding, & Cooper,
1998). Kern and Dunlap (1998) specifically
showed that incorporating choice as a curricular
intervention can decrease challenging behavior
in the classroom. In addition, choice has been
shown to increase adaptive behaviors such as task
engagement (Moes, 1998; Dunlap et al., 1991;
Dyer, Dunlap, & Winterling, 1990; Vaughn &
Horner, 1997).

Some degree of choice can be incorporated
in almost all activities or academic topics (Carter,
Koegel, & Koegel, 1996; Hart & Risley, 1992;
Kern & Dunlap, 1998; R. L. Koegel et al., 1998;
L. K. Koegel & Koegel, 1995; R. L. Koegel,
Dyer, & Bell, 1987; Warren & Kaiser, 1986b;
Yoder, Kaiser, Alpert, & Fischer, 1993). In a
classroom setting, this can be accomplished by
allowing children to choose the stimulus materials
for a mathematics or writing task. For example,
the child may choose to write a postcard or to
use certain writing implements while practicing
penmanship or the child may choose the order of
academic worksheets or choose desired items or
candies to manipulate in a mathematics task. For
younger or lower functioning chiidren, choice
may be provided by allowing selection of the
book to be read during story time or the toy or
game to be played with during free time or the
color crayons and materials to be used during art
or even by allowing the choice of where to sit
during different classroom activities.

Additionally, school psychologists may
suggest choice opportunities for parents whose
children have difficulty completing homework.
For instance, Moes (1998) showed that an
increase in motivation to engage in and complete
homework assignments and in concomitantly
decreasing disruptive behavior can be ac-
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complished by providing a variety of choices at
home such as the order of completing homework
tasks, the writing implements, the location in the
house at which homework is conducted, and so
on.

Task Variation and Interspersing
Maintenance Tasks

It has been hypothesized that the lack of
motivation evident in children with autism may
be a result of the repeated failure at tasks (R. L.
Koegel et al., 1989; L. K. Koegel et al., 1998; R.
K. Koegel & Egel, 1979). Research has shown
that children with autism will respond agreeably
to introduction of new tasks when they have
experienced some degree of repeated earlier
success in tasks presented to them. This can be
achieved if presentations of assignments are
varied to include previously learned tasks (i.e.,
maintenance tasks) (Carr, Newsom, & Binkoff,
1980). Indeed, children with autism have been
shown to respond with increased interest and
enthusiasm when previously mastered tasks are
interspersed randomly and frequently with
acquisition trials on new tasks rather than when
the children are presented with the same new
target task in a massed series of trials (Dunlap,
1984). Further, it has been noted that other
curricular modifications involving task pre-
sentation such as varying the task size or
modifying the pacing of the task also may result
in improved performance in the classroom by
children with autism (Dunlap et al., 1991; Kern
& Dunlap, 1998).

Reinforcing Attempts

Research has demonstrated that reinforcing
all attempts, even if the child is not correct but it
is clear that the child is actually trying, will
improve a child’s responsivity and learning
during social and academic interactions (R. L.
Koegel et al., 1998; R. L. Koegel & Egel, 1979;
R. L. Koegel, O’Dell, & Dunlap, 1988). As such,
the child will achieve increased reinforcement for
responding, which, in turn, will increase the
likelihood of future responding to tasks (Clark &
Rutter, 1979; L. K. Koegel & Koegel, 1995; R.
L. Koegel & Mentis, 1985). When combined with
the interspersing of maintenance tasks as
previously described, it can produce especially
strong responding on even very difficult tasks.

Reinforcing attempts can be incorporated
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easily into existing classroom activities. That is,
teachers, school psychologists, and others may
reinforce attempts in the classroom by praising
all clear task-related responses to questions given
in assignments or verbally, even if they are not
entirely correct. For example, if the teacher asked
a question requiring counting and the student
attempted to answer, but answered incorrectly,
the teacher might say enthusiastically, “That was
a really good try! But it looks like there are four
marbles in the box.”

Natural Reinforcers

The use of natural and direct reinforcing
consequences has been shown to be of benefit in
social, language, and academic interactions.
Providing natural, intrinsically reinforcing
consequences rather than using arbitrary
reinforcers, appears to increase motivation and
rate of learning (R. L. Koegel et al., 1998; L. K.
Koegel & Koegel, 1995; R. L. Koegel &
Williams, 1980). A natural reinforcer can be
defined as a reinforcer that is directly related to
the task (Williams, Koegel, & Egel, 1981). In
contrast, an arbitrary reinforcer is one that is not
related to the task (cf. Skinner, 1979). For
example, when teaching the word and concept
of “open,” a natural reinforcer would be to use a
jar with something in it that can be opened to
reveal and offer desired items (reinforcers) inside
when the child provides the target response. In
contrast, an arbitrary reinforcer would be to
reward the child’s use of the target word “open”
with an external reinforcer such as a piece of
candy that was not inside the jar. Thus, the use of
natural reinforcers specities the use of a stimulus
that naturally provides a task-appropriate
consequence.

Charlop and colleagues (Charlop,
Schreibman, & Thibodeau, 1985) specified the
importance of the use of direct consequences in
an experimental study investigating expressive
language teaching. Here, children with autism
rapidly acquired meaningful speech by being
taught to say “I want” + their desired object (e.g.,
cookie), using the desired object as a direct
reinforcer immediately following the appropriate
request (cf. L. K. Koegel, 1995; R. L. Koegel,
O’Dell, & Koegel, 1987). Using such natural
reinforcers may help children associate positive
outcomes with their own responding (L. K.
Koegel & Koegel, 1995), thereby increasing their
motivation to respond.

School Psychology Review, 1999, Vol. 28, No. 4

Responding to Multiple Cues
as a Pivotal Behavior

Another pivotal behavior of interest to those
working with children with autism is responsivity
to multiple cues. We classify responding to
multiple cues as a pivotal behavior because itisa
requirement for many types of learning. After
about the age of one or two years, learning can
be severely inhibited if a child does not respond
to multiple cues in teaching situations (Lovaas,
Koegel, & Schreibman, 1979). Considerable
research during the years has identified a specific
attentional feature called overselectivity that is
evident in many children with autism (Allen &
Fuqua, 1985; Prior, 1984; Schreibman, 1988).
The term, overselectivity, refers to a problem in
which children respond to an overly restricted
portion of cues when learning to differentiate
components of the environment (Dunlap, Koegel,
& Burke, 1981; R. L. Koegel et al., 1995;
Rosenblatt, Bloom, & Koegel, 1995; Schreibman,
1988; Schreibman et al., 1996). As such, children
who demonstrate overselective responding fail
to use all of the relevant cues in an educational
setting (R. L. Koegel, Schreibman, Good,
Cerniglia, Murphy, & Koegel, 1989; Rosenblatt
etal., 1995). While typical children may initially
respond to one salient characteristic when
learning new objects (for example, all round
objects are “balls™), they quickly learn to
differentiate objects based on all distinguishing
properties rather than one specific feature.
However, children with autism often demonstrate
overselectivity to a greater extent than typically
developing children and to irrelevant components
of objects (e.g., a torn out tab in a pop-up book
as opposed to the picture itself), which seriously
interferes with their learning. Children who
demonstrate overselectivity have been shown to
have difficulty generalizing acquired behaviors
(Rincover & Koegel, 1975; Schreibman et al.,
1996) due to selective responding to irrelevant
stimuli in the original teaching situation (e.g.,
incidental hand movements) that may gain control
of an acquired response (Dunlap et al., 1981).

Effective interventions for multiple cue
teaching can be divided into two general
approaches. One approach is called within-
stimulus prompting (Schreibman, 1975). Within-
stimulus prompts are exaggerations of relevant
components of a stimulus (Rosenblatt et al.,
1993), which are slowly faded throughout the
learning exercise (Dunlap et al., 1981). For
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example, consider a child learning to discriminate
the letters, p and b. Here, the relevant component
is the orientation of the stem of the letters, which
at first are greatly elongated to show a clear
difference in orientation. The length of the
exaggerated stem is then slowly reduced until the
child is able to successfully discriminate the
appropriately sized letters (Dunlap et al., 1981).
This procedure attempts to attract the child’s
attention to the relevant cues (cf. R. L. Koegel et
al., 1995; Rosenblatt et al., 1995).

Another approach to multiple cue teaching
is to structure the learning environment using
conditional discriminations (Schreibman, 1988).
A conditional discrimination is one that requires
responding on the basis of multiple cues (R. L.
Koegel & Schreibman, 1977; Schreibman et al.,
1996). For example, asking a child to select a
blue crayon when a variety of stimuli sharing the
same cues are present (e.g., a blue pencil, a red
crayon, a blue crayon, etc.) requires the child to
make a conditional discrimination in that the child
must respond to both color (blue) and object
(crayon) (Schreibman et al., 1996). Additionally,
the number of cues can gradually and system-
atically be increased as the child masters a certain
number of cues (e.g., the blue crayon to the big
blue crayon) (see R. L. Koegel et al., 1989;
Schreibman, Charlop, & Koegel, 1982). Research
has demonstrated that if a child is repeatedly
exposed to this type of instruction as opposed to
a single-cue instruction (e.g., crayon in which any
crayon in the environment will do), the child
eventually learns to respond to an increased
number of cues (R. L. Koegel et al., 1989,
Schreibman et al., 1982).

Teachers may easily include multiple cue
teaching into various classroom activities. For
example, during art activities, a number of
different colors and types of materials could be
furnished, and children may be asked exactly
which of these items they would like to use (e.g.,
the blue paper, the purple crayon, the red scissors,
etc.). During story time, questions about the story
could be asked that require the children to respond
using multiple cues (e.g., “Look at this man’s
funny outfit! Can you tell me what he is wearing?”
“Oh yes, a blue coat and red shoes and yellow
pants.”). For classroom activities requiring the
use of writing instruments such as mathematics
assignments or practicing writing alphabet letters,
a number of different writing utensils could be
provided (e.g., a blue pen, a black pen, a blue
pencil, and a black pencil, etc.), from which the
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each child may request the instrument he or she
would prefer.

Thus, teachers, school psychologists,
parents, and others who have contact with a child
with autism may need to-whenever possible and
appropriate—choose tasks that encourage or
require the child to respond on the basis of
multiple cues in their everyday environments,
both at school and at home. As children learn to
respond on the basis of multiple cues in their
environment, their attention appears to become
more normalized, allowing more cues in their
environment to become functional, thereby
leading to enhanced learning and generalization.

Developing Self-initiated Learning
Interactions as Pivotal Responses

While the previously described teaching
procedures have been shown to be helpful in
improving learning on teaching tasks when
teachers provide antecedent instructions to
respond, there can still be a pervasive lack of
spontaneous, independent, child-initiated
learning that interferes with adequate social and
pragmatic development. It appears that successful
overall functioning and social competence
requires learning from the environment even
when the teacher is not providing instructions and
intervention. While typically developing children
spend considerable time actively seeking social
and learning opportunities, children with autism
generally avoid such interactions (cf. Paul &
Shiffer, 1991; Tager-Flusberg, 1994; Wetherby
& Prutting, 1984). Because widespread learning
for typical development may require self-initiated
interactions, we classify the general skill of self-
initiated learning as a pivotal response. The
following section describes how motivational
procedures also can be used to teach spontaneous
child-initiated responses that result in improved
learning.

In a preliminary study, we assessed whether
children with autism could learn and generalize
an important and early developing type of child-
initiation, the child-initiated use of a question (L.
K. Koegel, Camarata, Valdez-Menchaca, &
Koegel, 1998). Studies have shown that children
with autism lack spontaneous initiations,
especially verbal initiations such as question-
asking (Hung, 1977; L. K. Koegel, 1995; Taylor
& Harris, 1995; Wetherby & Prutting, 1984). A
number of researchers have stressed the im-
portance of teaching children with disabilities to
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use questions and have provided encouraging data
to suggest the feasibility of teaching these skills
(e.g., Hung, 1977; L. K. Koegel, 1995; Taylor &
Harris, 1995; Warren, Baxter, Anderson,
Marshall, & Baer, 1981). We examined whether
motivational procedures could be incorporated
into the teaching of question-asking, and if this
would result in generalization of spontaneous
question-asking. This study systematically
assessed whether children with autism, who asked
few or no questions, could learn to initiate
spontaneously the question, “What’s that?” and
whether the spontaneous use of this question
would generalize across stimuli, settings, and
people not involved in the original teaching.
Intervention consisted of placing child-choice
(highly desired) items in an opaque bag and
prompting the child to query about what was
inside the bag. Following the prompted question,
the child was shown what was inside the bag and
allowed to play with (or otherwise interact with)
the item. The prompt was then faded so that
spontaneous question-asking occurred. In
addition, child-desired items were gradually
replaced with neutral items that the child could
not label, and the bag also was faded.

After the treatment phase of this study, all
of the children learned to use the question,
“What’s that?” in relation to items they had
previously been unable to name, and all children
demonstrated generalization of spontaneous
child-initiated question-asking. Further, follow-
ing the intervention, all of the children generalized
the response and began to engage in such self-
initiations with their mothers at home, and all
learned expressive vocabulary labels as a result
of these child-initiations.

Coinciding with this initial research on
teaching initiations, our center also began looking
at archival data that might suggest key indicators
that were correlated with favorable outcomes for
children with autism. Interestingly, the use of
child-initiations was repeatedly identified asakey
pivotal behavior. That is, independent of the
academic competence level of the children, naive
observers did not judge them as being prag-
matically appropriate if they did not show
initiations during unstructured interactions.
Furthermore, the children who did not exhibit
child-initiations early appeared to withdraw
further into isolation as they matured. Thus, these
two lines of research suggest that the children
not only may need to exhibit initiations to be
judged as socially appropriate, but importantly,
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child-initiations can be taught and may be
important intervention goals for school
psychologists to increase children’s learning
opportunities.

Self-management as a Pivotal Behavior

The term, self-management, generally refers
to a procedure in which individuals are taught to
discriminate their own target behaviors and to
record the occurrence or absence of that target
behavior (self-monitoring). A large body of
literature presents self-management as an
effective procedure for promoting independence
(L. K. Koegel & Koegel, 1995). A child with a
disability must ultimately be capable of exhibiting
a variety of appropriate behaviors in ever
changing environments for extended periods of
time with minimal or no feedback from others.
We classify self-management as a pivotal
behavior because the skill of self-management
can facilitate generalization of an infinite number
of behaviors, across an infinite number of
environments and people, with minimal feedback
from others, and in the absence of a trained
intervention provider. While the degree of
autonomy one would expect to see may vary
according to the age and functioning level of the
child (Stahmer & Schreibman, 1992), based upon
the literature, targeting self-management as a
pivotal behavior can result in broad improve-
ments in many children (cf. R. L. Koegel & Frea,
1993).

Self-management has several advantages as
a means of facilitating generalized and inde-
pendent responding for children with autism.
First, the procedures allow the child to take an
active role in intervention, reducing the need for
constant clinician vigilance (cf. Fowler, 1984;
Newman, Tuntigian, Ryan, & Reinecke, 1997).
This is particularly important for school
psychologists, who have a limited number of
hours with each child (L. K. Koegel, Harrower,
& Koegel, 1999). Second, by teaching the child
the “skill” of self-management as a pivotal
behavior, an indefinite number of behaviors can
be targeted in virtually any environment the child
enters (L. K. Koegel & Koegel, 1995). Third,
many factors that are included in self-manage-
ment programs have previously been shown to
be successful in promoting generalization,
including the administration of delayed rewards
(e.g., Dunlap et al., 1987). Fourth, the use of self-
management techniques may initiate a favorable
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cycle of steadily improving environmental
interactions (Baer, Fowler, & Carden-Smith,
1984). For example, when a child uses a self-
managed target behavior or attempts to self-
recruit reinforcement in the natural environment,
it may encourage other individuals in those
settings to provide reinforcers for the occurrence
or improvement of the target behavior outside of
the intervention setting (cf. Todd, Horner, &
Sugai, 1999).

Self-management procedures, initially
discussed as an effective means of improvement
with nondisabled populations (e.g. Glynn,
Thomas, & Shee, 1973; O’Brien, Riner, & Budd,
1983), also have been used successfully with
persons exhibiting mild to moderate mental
retardation (Gardner, Cole, Berry, & Nowinski,
1983; Grace, Cowart, & Matson, 1988; Horner
& Brigham, 1979; Knapczyk & Livingston, 1973;
Litrownik, Freitas, & Franzini, 1978; Nelson,
Lipinski, & Boykin, 1978; Sugai & Rowe, 1984).
More recent research has applied self-manage-
ment principles to intervention in inclusive school
settings with children with severe disabilities,
including autism (e.g., Frea & Hughes, 1997;
Kern, Marder, Boyajian, Elliot, & McElhatten,
1997). Here, self-management has been shown
to be effective for increasing on-task behavior,
decreasing disruptive behavior, and eliminating
time spent in time out for children with autism in
full inclusion settings (L. K. Koegel et al., 1999;
R. L. Koegel & Koegel, 1990; R. L. Koegel et
al., 1992).

For example, R. L. Koegel and L. K. Koegel
(1990) described a young boy with autism who
exhibited disruptive behaviors in his full-
inclusion classroom. A self-management program
was implemented wherein the child self-evaluated
periods of on-task behavior. Intervals, signaled
by a repeat chronograph alarm function on a
wristwatch he wore, were gradually increased.
The program was effective in eliminating
problem behaviors in his inclusive setting, and
intervals with appropriate behavior generalized
to class outings in the absence of a treatment
provider.

The effects of self-management on children
with autism in the classroom also have been
investigated with regard to social interaction (L.
K. Koegel, Koegel, Hurley, & Frea, 1992;
Shearer, 1996). For example, a study by L K.
Koegel and her colleagues (1992) also investi-
gated the effect of self-management on the social
skills of children with autism. This study assessed
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whether self-management could be used as a
technique to produce extended improvement in
the responsiveness of children with autism to
verbal initiations from others in community,
home, and school settings without the presence
of atreatment provider. Children participating in
the study were taught to record their correct
responses to questions using a wrist counter.
Correct responses were rewarded with rein-
forcers. Results suggested that children with
autism who display severe deficits in social skills
could learn to self-manage responsivity to others
in multiple community settings, including the
classroom, and that such improvements were
associated with concomitant reductions in
disruptive behavior without the need for special
intervention. Similarly, Shearer (1996) investi-
gated the social skills and activity engagement
of children with autism and their typically
developing classmates. In this study, children
with autism included in a regular education
classroom exhibited high levels of active
engagement most often in a solitary fashion
during pre-intervention (i.e., baseline), but they
exhibited high engagement levels with their peers
following self-monitoring modeling and instruc-
tion, and these interactions were maintained
during follow-up.

The general procedure for teaching self-
management includes several steps: (a) opera-
tionally define the target behaviors (this can be
done with one individual behavior at a time or
with groups of behavior such as “disruptive
behavior” or “appropriate classroom behavior™);
(b) identify functional reinforcers for the child to
earn (reinforcers should be self-administered and
child-selected so that they can be easily evolved
into natural reinforcers occurring in the child’s
everyday settings); (c) design a self-monitoring
method or device (the device will vary according
to whether the recording is for responses or for
intervals of time); (d) teach the child to use the
self-monitoring device (the child will need to
learn to discriminate between exhibiting desired
and nondesired behaviors, and then to record
occurrence of the appropriate target behavior);
(e) fade the use of the self-monitoring device (this
can be accomplished by increasing the number
of responses or the time interval required for a
reinforcer to be delivered and by delaying and
thinning the reinforcement schedule); and (f)
validate whether the child is using the self-
monitoring device in natural environments
(general validation, such as asking a teacher or
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parent if the child appeared to be using the device
seems adequate to insure effective use of the
device in desired settings).

While self-management seems to be rela-
tively easy to teach to children who are more than
five years of age and verbal, a few recent studies
have attempted to teach self-management to low-
functioning children. For example, Pierce and
Schreibman (1994) investigated the use of
pictorial self-management to teach daily living
skills to 3 low-functioning boys with autism. In
their study, children with autism were taught to
use pictures to cue specific daily living tasks and
activities. Results showed that all children were
able to use successfully pictures to manage their
behavior in the absence of a treatment provider
and to generalize their behavior across settings
and tasks. Moreover, behaviors were maintained
at follow-up, and all children showed a substantial
decrease in stereotypic behaviors when compared
to baseline measures. When picture order was
manipulated in stimulus control probes, children
followed the new picture sequence, suggesting
that the pictures were controlling their behavior,
and that they were performing independently of
adult supervision. Further, a savings effect was
demonstrated: 2 of the 3 children reached
criterion on second and third behaviors within
less than 25% of original training time.

When combined with other motivational pro-
cedures previously described and functional
analyses to determine appropriate replacement
behaviors in the classroom, self-management can
be especially effective in school settings. While
initially a school psychologist or other special
educator may need to be responsible for deve-
loping the program, the end goal is to have the
program fit into the normal class routine with the
classroom teacher responsible for evaluation and
administration of rewards. For example, the
regular transition times in the classroom day can
be used to teach the child with autism to self-
initiate recruitment of reinforcers for their suc-
cessful classroom work (Kern et al., 1997). As
the children become competent at self-managing
and the interval or number of responses increases,
the program also may be able to be coordinated
with the child’s parents so that reinforcers
contingent upon appropriate academic, social, and
other classroom behaviors are provided at home.

Teaching Under Natural Conditions

The basic premise of pivotal response
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teaching procedures is to arrange the teaching
environment to increase motivation and child-
ren’s opportunities to respond to various stimuli
in the child’s natural environment or under
conditions that approximate the natural environ-
ment (R. L. Koegel et al., 1998). Investigators
repeatedly have shown that this type of approach
produces more favorable outcomes across a
number of areas as compared to outcomes
following analog teaching approaches using
interactions very dissimilar from those occurring
in the natural environment (cf. Camarata &
Nelson, 1992; Camarata, Nelson, & Camarata,
1994; Warren & Kaiser, 1986a; Yoder et al.,
1995). An ecarly study addressing this issue
introduced a combined package of motivational
teaching techniques, called the Natural Language
Teaching Paradigm (NLP) (R. L. Koegel et al.,
1987), and compared it with a traditional analog
teaching format in an attempt to increase initial
verbal responding in children with autism (i.e.,
to teach a first lexicon). The analog condition
consisted of a speech clinician presenting
instructions using picture cards, prompts, and
social (e.g., “good”) and edible (e.g., a raisin)
reinforcers for correct approximations to the
target response. The NLP condition incorporated
the previously mentioned motivational teaching
techniques in an approach that incorporated
parameters of normal teaching interactions such
as those that occur in natural environments,
including the use of familiar and desired toys,
objects and activities, variation of teaching
stimuli, reinforcing the child with opportunities
to access the desired materials or activity, and
turn-taking within a dyadic interaction (R. L.
Koegel etal., 1987). Results of the study indicated
that the children displayed more correct responses
in the NLP condition as opposed to the analog
condition. Furthermore, the children demon-
strated generalization to spontaneous utterances
as well as better extra-clinic generalization with
the naturalistic language teaching procedure.
Another area shown to be affected favorably
by using the NLP teaching package is disruptive
behavior. Disruptive behaviors are often dis-
played by children with autism and other severe
disabilities during difficult teaching tasks (Kern
& Dunlap, 1998). To investigate this problem,
R. L. Koegel and his colleagues (1992) compared
two teaching conditions with three preschool
children with autism who exhibited extremely
disruptive behavior during teaching interactions.
Again, a traditional analog clinical format was
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compared with a package of motivational
teaching techniques in a naturalistic language
teaching approach (R. L. Koegel et al., 1987; R.
L. Koegel et al., 1992). The study found that all
of the children demonstrated much lower levels
of disruptive behavior in the naturalistic teaching
condition when compared with the analog format.
Moreover, the children produced more correct
target behavior in the naturalistic condition than
during the analog cendition. This finding is
extremely promising for school psychologists and
teachers by showing that problem behaviors
displayed at school during difficult teaching tasks
may be reduced by using a set of techniques
(previously described in this article) that increase
children’s motivation and responsiveness to
participate in teaching interactions.

The benefits of using of pivotal, naturalistic
techniques rather than employing analog
procedures has likewise been shown to be
effective in improving the intelligible use of
speech sounds during conversation. A recent
study investigating intelligible speech in children
with autism (R. L. Koegel, Camarata, Koegel,
Ben-Tall, & Smith, 1998) showed that when
comparing an analog (using flash cards and
beginning with sounds in isolation) versus a
naturalistic teaching approach (using desired toys
that contained the target sounds in functional
interactions and beginning at the word level),
generalization of intelligible isolated targeted
speech sounds to natural conversation occurred
to a far greater extent when naturalistic teaching
procedures were employed (cf. Camarata, 1996).

The advantage of using naturalistic teaching
approaches with children with autism has
additionally been shown in extensions to child-
initiations (L. K. Koegel, Camarata et al., 1998),
diversity of language structures (Carter et al.,
1996; Carter, Koegel, & Koegel, 1998), voca-
bulary development (L. K. Koegel, Camarata et
al., 1998; Carter et al., 1996), and in social and
behavioral gains such as compliance, initiating
and maintaining play interactions, and appro-
priate turn taking (Carter et al., 1998; Pierce &
Schreibman, 1997; Stahmer, 1995; Thorp,
Stahmer, & Schreibman, 1995). Indeed, proce-
dures incorporating pivotal and naturalistic
procedures have been shown to result in positive
language and behavioral change in varied
populations of children with disabilities ranging
from mild to severe (see Camarata, 1993, 1996;
Kaiser & Hester, 1994) and have been extended
to classroom applications (Yoder et al., 1995) in
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contexts throughout the school day.

For instance, Yoder and his colleagues
(1995), upon comparing two naturalistic language
intervention methods (milieu teaching and
responsive interaction), showed that classroom
teachers could incorporate language teaching
procedures into ongoing classroom activities
following videotaped demonstration of proce-
dures and suggestions about incorporating them.
Furthermore, children made specific language
gains from each language teaching method when
the teachers implemented them naturally into their
existing curriculum (for further discussion of
these two procedures, see Hart & Rogers-Warren,
1978; Kaiser & Hester, 1994; Rogers, Herbison,
Lewis, Pantone, & Reis, 1986).

Similarly, the naturalistic approach of
incidental teaching in the classroom was found
to be more effective in maintaining the expressive
use of color adjectives to describe preferred toy
and food items by children with autism when
compared with traditional (discrete-trial)
language teaching methods (Miranda-Linne &
Melin, 1992). McGee and her colleagues (1985)
also found incidental teaching to be preferable to
traditional methods in teaching children with
autism to use prepositions and have suggested
that incidental teaching be included as a standard
component of language development curricula for
autistic and other developmentally delayed
children in the classroom (see Hart & Risley,
1975; Hart & Risley, 1980; Kaiser, Yoder, &
Keetz, 1992; MacDuff, Krantz, MacDuff, &
McClannahan, 1988; Valdez-Menchaca &
Whitehurst, 1988, for further discussion of
incidental teaching of language). Moreover,
classroom applications of incidental teaching
have been shown to be of value in teaching social
skills to children with autism and other develop-
mental disabilities and in maximizing teaching
time (see Gunter, Fox, & Brady, 1984; McGee,
Almeida, Sulzer-Azaroff, & Feldman, 1992;
School & Cooper, 1983).

In another application of incorporating
naturalistic techniques into classroom environ-
ments, Kohler and his colleagues (1997)
examined naturalistic teaching and peer-mediated
tactics to address children’s developmental skills.
In this study, teachers used naturalistic teaching
strategies with peer modeling and cooperation to
address the Individualized Education Program
(IEP) objectives of preschoolers with autism
included in their regular education classrooms.
Results showed that teacher-child and focal child-
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peer interactions increased in length and served
as the stimulus or context for further instructional
episodes.

Other classroom applications include
preschool early intervention education programs
(McClannahan & Krantz, 1997; Strain, Kohler,
& Goldsein, 1996) that provide intervention
services in preschool and elementary school for
children with autism. Effective components of
such programs often include parent education and
classroom-based interventions, and also may
involve the training of peers to perform as teacher
assistants (see Harris & Handleman, 1994, for a
summary of 10 such programs for children with
autism).

Future Directions
Parent-Professional Coordination

When one conducts interventions in child-
ren’s natural environments, the issue of coor-
dination of efforts in multiple everyday settings
such as home and school emerges as an important
topic. Studies have documented the fact that when
similar, but slightly different, interventions are
conducted in two environments (e.g., home and
school), one may note a paradoxical deterioration
in a child’s behaviors in one environment while
his/her behavior improves in the other environ-
ment. This phenomenon has been labeled
“behavioral contrast” (R. L. Koegel, Egel, &
Williams, 1980). Studies have shown that
behavioral contrast can be eliminated if inter-
ventions are coordinated so that children may
improve in both environments (Dunlap, Koegel,
& Koegel, 1984; R. L. Koegel et al., 1980).

A number of procedures have proven to be
effective in home-school coordination efforts.
One such method, priming, involves providing
parents with materials (e.g., stories, writing
assignments, mathematics assignments, etc.), so
that they may be presented to the child prior to
the classroom activity (Wilde, Koegel, & Koegel,
1692). For example, the teacher may send home
books, which will be read at storytime the
following day, or worksheets the class will be
assigned the following day. This procedure has
been shown to result in increased academic
performance as well as decreased disruptive
behavior. Additionally, these procedures have
been replicated in the area of social skills
development. That is, priming also has been
shown to improve social skills such as initiating,
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responding, keeping an interaction going,
greeting others, giving and accepting compli-
ments, taking turns, asking for help and helping
others, including others in activities, etc., when
children are primed to exhibit these behaviors
prior to social group interaction with nondisabled
classroom peers (Kamps, Leonard, Vernon,
Dugan, & Delquadri, 1992; Zanolli, Daggett, &
Adams, 1996).

Teachers report one of the major advantages
of this procedure is its ease of implementation.
Further, it is a preventative procedure, and, as
such, avoids time-consuming efforts necessary
to remediate problem behaviors after they begin
to occur. Priming is readily usable across a wide
variety of age groups and disability types in
preschool through high school settings. In
addition, when parents assist with the priming, it
can be cost effective for schools. While most
parents are willing and able to help with such
procedures, it is also easy for school
psychologists, resource specialists, and other
special education staff to implement the proce-
dures directly, by working with the children
briefly after school, in those situations n which
parents are unavailable. Three aspects of priming
are likely to be important: priming is conducted
prior to the activity; the priming session is low
demand; and the priming session is rich in
potential sources of reinforcement (Zanolli et al.,
1996).

Overall, priming, in addition to parent
education programs, coordinating and developing
IEP goals that fit with family routines, cultural
values, and lifestyle that are likely to be taught
and used in the home and other community
environments in a way that is consistent with the
child’s overall educational plan, is likely to
increase the likelihood of rapid acquisition,
generalization and maintenance (L. K. Koegel,
Koegel, Kellegrew, & Mullen, 1996).

Developing Communicative Competence
in School Settings

Most children with autism have social-
communicative goals in their IEPs, but there
typically have been few instances throughout the
day during which implementation of such
interventions occur (cf. Peck, 1993). Recently,
we have found that special education and regular
education teachers can quickly and easily learn
to carry over effective phonology and language
intervention procedures on a continuing basis
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throughout the school day (McNerney & Koegel,
1997; Smith & Camarata, 1999). This has been
accomplished by having the teacher create
opportunities for language use throughout the day
by environmental manipulations that provide the
child with opportunities to gain access to highly
desired items through communicative means. In
Smith and Camarata’s (1999) study, a school
psychologist worked with regular education
teachers in full-inclusion classrooms so that the
teachers learned to work on increasing intelligible
speech pronunciation by modeling appropriate
responses and then providing the child with
access to desired items contingent upon the
children’s speech attempts or correct intelligible
utterances. This coordinated effort resulted in
improved communication on the children’s part
without any reported disruption of teachers’
ongoing curriculum efforts. McNerney and
Koegel (1997) demonstrated similar improve-
ments in expressive language use for children in
special and regular education classrooms when
teachers were shown videotapes illustrating
effective interventions in clinic settings.
Specifically, the children who participated in this
study attended parent education programs
focusing upon the pivotal response interventions
previously described, and were demonstrating
improvements in expressive language with their
mothers; however, these gains were not general-
izing to the school setting. By showing videotaped
instances of successful mother-child interactions
in the clinic parent training sessions, teachers
were able to extend and replicate these effects
within their classroom settings, creating improved
outcomes for the children. By coordinating these
efforts across environments, the teachers were
able to produce considerable communication
gains that would have been unlikely to occur had
the intervention not been intensive and constant
across settings.

Improving Social Play During
Recess and Lunch

Recent literature has defined a number of
procedures designed to improve social play and
interactions among children with autism and their
nondisabled peers in school settings. For example,
a recent study (Baker, Koegel, & Koegel, 1998)
designed a social skills development program that
capitalized on strengths shown by the children
with autism so that the children with autism were
viewed as a valued member of the peer group.
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This was accomplished by incorporating ob-
session themes—topics upon which the children
with autism perseverated—into socially appro-
priate games previously existing at the children’s
schools. Each game was designed for a group of
children, and incorporated the common interests
of the school group.

For example, one child with autism perse-
verated on facts concerning U.S. geography. This
obsession theme was incorporated into a socially
appropriate tag game that occurred on an existing
giant outline drawing of a United States map
painted on the school play yard. The game
consisted of a “caller” who would yell out a state
and how he/she wanted the children to travel there
(i.e. hop, run, walk). The object of the game was
for the children to travel to that state without being
tagged by the “caller.” Inherent in this game was
the typical children’s common interest in the
game of tag as well as the child with autism’s
exceptional knowledge of state locations.

This intervention (replicated with other
children and activities) resulted in increases in
the child with autism’s social play interactions
and also in the children’s positive affects,
indicating that all of the children enjoyed the
games and the interactions. The nondisabled peers
frequently would seck the participation of the
child with autism due to his or her extensive
knowledge of the subject, and the children viewed
the child with autism as a valued (and often
necessary) participant in the game. Additionally,
observations indicated that appropriate social
interactions also generalized to other playground
activities in which no intervention was imple-
mented.

Thus, under the right conditions, a perse-
verative theme could be channeled into appro-
priate social games that would functionally
increase a child’s social play interactions by
acting as both a motivator and natural reinforcer.
Again, this resulted in the children with autism
being considered as highly valued and necessary
members of their groups, while also improving
social interactions and general quality of play.

Conclusion

Overall, accumulating research has identified
a variety of specific procedures that, when
implemented in the school setting, can greatly
improve academic and social performance of
children with autism. School psychologists and
other special educators can assume a critical role
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in designing and coordinating comprehensive
programs for these children. Table 2 provides a
summary of some of the principles previously
described with examples of how these principles
may be incorporated into the classroom environ-
ment.

By improving teaching interactions so that
they directly address important pivotal behaviors,
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including motivation to respond to difficult social
and academic tasks, self-management, res-
ponding to multiple cues, and child-initiations,
there may be a greatly increased likelihood of
improvement in the overall symptomotology of
autism with improved prognosis and long-term
positive gains.

Table 2
Summary of Principles Described with Suggestions for Their Use in the Classroom

Pivotal Response

Intervention

Examples

Motivation

Vary tasks and intersperse main-

tenance tasks.

Reinforce attempts.

Use natural reinforcers.

Provide child choice.

Child chooses order of assignments.
Child chooses writing instruments.

Child chooses book to be read to
class.

Vary tasks often by following a
short duration of reading with a
short duration of art time.

Vary task size by providing fre-
quent breaks.

Modify pacing of task by de-
creasing the interval of time bet-
ween student’s responses and
presentation of the next instruction.

Intersperse a learned task such as
counting with a new task such as
learning money.

Provide verbal praise for all
responses to questions asked.

Provide written praise on
homework papers and other
assignments.

When learning to tell time, let the
child learn the times of favorite
activities.

When teaching money, have the
children purchase small favorite
items.
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Table 2 (continued)
Pivotal Response Intervention Examples

Multiple cues

Self-initiated responses

Self-management

Encourage multiple cue learning
and responses.

Teach question asking.

Teach children to discriminate their
own behaviors and to record the
occurrence or absence of the beha-

Furnish a number of different colors
of construction paper, crayons,
pencils, etc. during art time and
have children ask for which they’d
like.

Ask questions during story time
which require the children to
respond using multiple cues.

For mathematics assignments or
practicing writing alphabet letters,
provide a number of different
writing utensils (e.g., a blue pen, a
black pen, a yellow pencil, etc.),
and have the children request the
utensil they’d prefer.

Teach informations-seeking initia-
tions such as questions about the
name and location of items.

Teach assistance-seeking initia-
tions, such as asking for help.

Have child put a check mark on a
piece of paper for every page turned
during story time when sitting

viors.

quietly. Have child use a repeat
chronograph alarm wristwatch to
self-evaluate periods of on-task
behavior during in class mathe-
matics or other assignments.
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