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The effects of preferred stimulation on the vocal stereotypy of 2 individuals were evaluated in
two experiments. The results of Experiment 1 showed that (a) the vocal stereotypy of both
participants persisted in the absence of social consequences, (b) 1 participant manipulated toys
that did and did not produce auditory stimulation, but only sound-producing toys decreased his
vocal stereotypy, and (c) only noncontingent music decreased vocal stereotypy for the other
participant, but sterotypy paradoxically increased when toys were presented with music. Using
a three-component multdple schedule, the results of Experiment 2 showed that the vocal
stereotypy of both participants remained below preintervention levels following the removal of
auditory stimulation and that 1 participant’s vocal stereotypy increased following the removal of
contingent reprimands. These patterns suggest that auditory stimulation functioned as an
abolishing operation for vocal stereotypy and reprimands functioned as an establishing operation
for vocal stereotypy. Together, the two experiments provide a method for identifying alternative
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stimulation that may substitute for automatically reinforced behavior.
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The primary difficulty in assessing automat-
ically reinforced behavior is the relative in-
accessibility of the sensory consequences
thought to maintain behavior (e.g., LeBlanc,
Patel, & Carr, 2000; Vollmer, 1994). Because
the stimulation that supports such behavior is
difficult to manipulate, assessment is often
limited to demonstrating persistence of behav-
ior in the absence of social reinforcement.
Subsequent analyses are then conducted to
identify preferred activities that compete for
behavioral allocation with the problem behav-
ior. The clinician can then evaluate the extent to
which the problem behavior decreases during
noncontingent access to these sources of pre-
ferred stimulation. If these procedures do not
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identify activities that compete effectively with
problem behavior, treatment will often consist
of punishment or a combination of noncontin-
gent access to preferred items and punishment
(LeBlanc et al.).

The effects of noncontingent reinforcement
(NCR) on automatically reinforced behavior
have been robustly demonstrated (e.g., Ahearn,
Clark, DeBar, & Florentino, 2005; Higbee,
Chang, & Endicott, 2005; Patel, Carr, Kim,
Robles, & Eastridge, 2000; Piazza, Adelinis,
Hanley, Goh, & Delia, 2000; Rapp, Vollmer,
Dozier, St. Peter, & Cotnoir, 2004; Sidener,
Carr, & Firth, 2005; Tang, Patterson, &
Kennedy, 2003). For example, Piazza et al.
found that providing access to preferred items
that seemingly matched the overt sensory
product produced by engaging in the automat-
ically reinforced behavior produced substantial
decreases in that behavior. However, access to
unmatched stimuli (i.e., activities that produce
stimulation dissimilar from that produced by
engaging in the problem behavior) yielded less
pronounced reduction. The results of Piazza et
al. suggest that selecting competing stimulation
based on the structural properties of the
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concurrently available stimulation is sufficient;
however, Ahearn et al. found that both matched
and unmatched preferred objects can produce
comparable reductions in automatically rein-
forced behavior.

Studies that have evaluated sensory reinforc-
ers using NCR procedures are limited in at least
three ways. First, it is not clear whether
reductions in automatically reinforced behavior
are attributable to stimulus competition (i.e.,
alternative sensory reinforcement temporarily
displaces the automatic sensory reinforcer) or
stimulus substitution (i.e., the preferred item
generates similar or identical stimulation;
LeBlanc et al., 2000). Second, few studies of
NCR have evaluated the extent to which the
removal of matched or unmatched actitivies is
followed by either continued behavioral sup-
pression or a subsequent increase in automat-
ically reinforced behavior. A handful of studies
have shown that automatically reinforced be-
havior can increase following periods when the
behavior was blocked or not permitted (e.g.,
Forehand & Baumeister, 1973; Rapp, 20006;
Rapp et al,, 2004), when the behavior was
punished (e.g., Rollings & Baumeister, 1981),
when a competing behavior was reinforced with
edible items (e.g., Forechand & Baumeister,
1971), and when preferred objects were pro-
vided on a variable-time (VT) schedule
(Ahearn, Clark, Gardenier, Chung, & Dube,
2003). These indicate that
deprivation for the sensory consequences of
the behavior was imposed by the intervention.
Finally, classification of matched or unmatched

increases may

sensory stimulation has been based on the overt
products of stereotypy rather than on the effect
that the alternative stimulus has on the target
behavior during and following access to the
alternative stimulus (Rapp, 2006). Given these
limitations, additional methods are needed to
further evaluate the effects of preferred stimu-
lation on automatically reinforced behavior.
The purpose of the following experiments
was to evaluate a method for determining the

extent to which stimulation provided during
NCR is functionally matched to the sensory
consequence produced by engaging in the
automatically reinforced behavior. The response
deprivation hypothesis states that restricting
behavior (and consumption of the reinforcer)
below its free-operant level of occurrence will
produce a subsequent increase in behavior above
its free-operant level when it is available (Tim-
berlake & Allison, 1974). Extended to automat-
ically reinforced behavior, the response depriva-
tion hypothesis predicts that if behavioral
reduction produced via NCR is a function of
reinforcer substitution (i.e., alternative stimula-
tion is functionally matched to the sensory
consequence of the behavior), then the target
behavior should not increase relative to preinter-
vention level of occurrence following the removal
of NCR. Conversely, if behavioral reductions are
a function of reinforcer competition (i.e., the
stimulation is functionally dissimilar), it is
possible that NCR may impose deprivation for
stimulation generated by the target behavior. In
this scenario, the response deprivation hypothesis
predicts that removal of the competing stimula-
tion may set the occasion for increases in
automatically reinforced behavior.

GENERAL METHOD

Participants and Target Behavior

Brian and Nevin were 9-year-old boys who
had been diagnosed with autism and mental
retardation. Brian and Nevin both engaged in
vocal stereotypy, defined as acontextual audible
sounds or words produced with an open or
closed mouth. Vocal stereotypy included repeti-
tions of words and phrases (e.g., “time for bed
time for bed”), singing, and humming. Appro-
priate vocalizations (e.g., “bathroom please”)
were excluded. Both participants engaged in
vocal stereotypy across a variety of activities
including when in the classroom. Their teachers
reported that their vocal stereotypy often
interfered with training tasks and was disruptive
to other students. Toy manipulation was
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defined as any contact of a participant’s hand
with a toy. Music interaction was defined as
Nevin standing or sitting close enough to touch
the CD player with either hand (see Experiment
1 below). Based on these definitions, it was
possible to manipulate multiple toys simulta-
neously or to manipulate one or more toys
while listening to music (Nevin only).

Setting

All sessions took place in a room (5 m by
6 m) located in a short-term residential facility
for children with severe behavior disorders. A
trainer was present for each session. Sessions
were conducted 3 to 4 days per week. Three to
six sessions were conducted per day (see below
for duration of sessions within each experiment).

scores for vocal stereotypy and toy manipulation
across experiments were 96% and 92%. For
Nevin, the mean agreement scores for vocal
stereotypy and toy manipulation (music in-
teraction included) across experiments were

93% and 97%.

EXPERIMENT 1: NO INTERACTION
VERSUS PREFERRED STIMULATION

The purposes of this experiment were (a) to
evaluate the extent to which each participant’s
vocal stereotypy persisted in the absence of
social consequences, (b) to identify preferred
sources of alternative stimulation for each
participant, and (c) to evaluate the effects of
providing noncontingent access to highly pre-
ferred stimulation on each participant’s vocal

Data Collection and Interobserver AgreemeRfereotypy. For both participants, the target

Data for both participants were collected
through direct observation of the session using
handheld computers that were equipped with
a program that recorded the duration of each
response. Each session was also videotaped.
Interobserver agreement scores were obtained
by having a second independent observer collect
data either with the primary observer or from
videotaped sessions. The primary observer was
always seated behind a one-way window. The
duration of vocal stereotypy and toy manipu-
lation (music interaction included) was scored
in real time and converted to percentage of
time by dividing the number of seconds
engaged in the event by the total number of
seconds in the session and then multiplying by
100%. Interobserver agreement was calculated
for 27% and 28% of sessions across experiments
for Brian and Nevin, respectively, using the
average agreement within 10-s intervals. That is,
data that were collected by the primary and
secondary observers were compared in 10-s
bins. For each bin, the smaller number was
divided by the larger number and then
multiplied by 100%. Percentages for each bin
were then totaled and divided by the total
number of bins. For Brian, the mean agreement

behaviors were vocal stereotypy and toy manip-
ulation.

Design and Procedure

A free-operant stimulus preference assess-
ment (Roane, Vollmer, Ringdahl, & Marcus,
1998) was conducted to identify preferred
objects that generated stimulation that was
either matched or unmatched to stimulation
generated by vocal stereotypy.

Stimulus preference asses8miantpartici-
pated in two 10-min assessments and Brian
participated in three 10-min assessments; each
assessment was conducted on a separate day.
For each session, the same seven (Brian) or eight
(Nevin) items were available. Items that pro-
duced stimulation that matched the putative
sensory product of vocal stereotypy (in that they
produced sounds) included a musical keyboard,
a letter board, a phonics board, a toy work-
bench, a toy radio, and music from a CD player
(Nevin only). To access music, Nevin was
required to sit or stand within reaching distance
of a CD player, which was placed 2 m away
from the other objects. When Nevin was in
proximity, the trainer played the CD, which
contained various nursery rhymes and brief
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Figure 1. Percentage of time Brian engaged with objects during the first and second free-operant stimulus preference
assessments (top). Percentage of time Nevin engaged with objects during the first, second, and third free-operant

stimulus preference assessments (bottom).












