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Recent research has shown that the noncontingent delivery of competing stimuli can
effectively reduce rates of destructive behavior maintained by social-positive reinforce-
ment, even when the contingency for destructive behavior remains intact. It may be
useful, therefore, to have a systematic means for predicting which reinforcers do and do
not compete successfully with the reinforcer that is maintaining destructive behavior. In
the present study, we conducted a brief competing stimulus assessment in which non-
contingent access to a variety of tangible stimuli (one toy per trial) was superimposed on
a fixed-ratio 1 schedule of attention for destructive behavior for individuals whose be-
havior was found to be reinforced by attention during a functional analysis. Tangible
stimuli that resulted in the lowest rates of destructive behavior and highest percentages
of engagement during the competing stimulus assessment were subsequently used in a
noncontingent tangible items plus extinction treatment package and were compared to
noncontingent attention plus extinction and extinction alone. Results indicated that both
treatments resulted in greater reductions in the target behavior than did extinction alone
and suggested that the competing stimulus assessment may be helpful in predicting stim-
uli that can enhance the effects of extinction when noncontingent attention is unavailable.

DESCRIPTORS: attention-maintained problem behavior, competing stimuli, ex-
tinction, functional analysis, noncontingent reinforcement

Since the emergence of functional analytic
methods, treatment of severe behavior dis-
orders using extinction has become consid-
erably more precise (Iwata, Pace, Cowdery,
& Miltenberger, 1994). That is, by identi-
fying the specific reinforcers for problem be-
havior, functional analysis also specifies the
contingency that must be discontinued for
extinction to occur. Nevertheless, extinction
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implemented in isolation has a variety of po-
tential limitations.

One limitation of extinction is that it is
sometimes associated with a rather gradual
decline in rates of the target behavior (e.g.,
Goh & Iwata, 1994). Another important
limitation of implementing extinction in iso-
lation is that it sometimes removes the in-
dividual’s primary means of obtaining rein-
forcement without providing an alternative;
this may result in a substantial decrease in
the amount of reinforcement received. A re-
lated limitation is that when extinction pro-
duces reinforcement deprivation, negative
side effects like bursts of the target response,
extinction-induced aggression, and emotion-
al behavior are more likely (Goh & Iwata;
Lerman & Iwata, 1996; Lovaas, Freitag,
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Gold, & Kassorla, 1965; Piazza, Patel, Gul-
otta, Sevin, & Layer, 2003).

One approach that has been used to offset
these limitations has been to combine ex-
tinction with delivery of the consequent
stimulus that historically reinforced problem
behavior on a response-independent or time-
based schedule, a treatment sometimes re-
ferred to as noncontingent reinforcement
(NCR; Vollmer, Iwata, Zarcone, Smith, &
Mazaleski, 1993). Although this term has
been criticized for being inaccurate and im-
precise (for discussions of the terminology
issues, see Poling & Normand, 1999; Voll-
mer, 1999), we use it here to maintain con-
tact with the literature most relevant to the
current investigation.

In contrast to extinction (implemented
alone), NCR often results in rapid and large
reductions in problem behavior, and the in-
dividual is not deprived of access to the
stimulus that historically reinforced problem
behavior (e.g., Hagopian, Fisher, & Legacy,
1994; Lalli, Casey, & Kates, 1997). In ad-
dition, Vollmer et al. (1998) compared the
effects of extinction with and without NCR
and found that extinction, when imple-
mented alone, was associated with bursts of
behavior for 2 of the 3 participants, whereas
extinction with NCR was not.

One potential difficulty of using NCR to
enhance the reductive effects of extinction is
that it may not always be possible or feasible
to deliver the reinforcer that maintains the
problem behavior. For example, problem be-
havior reinforced by attention is most likely
to occur when a parent’s (or caregiver’s) at-
tention is diverted away from the child
(Vollmer, Borrero, Wright, Van Camp, &
Lalli, 2001). Thus, this sometimes creates a
conflict in which we ask parents to deliver
dense, time-based schedules of attention to
a child at times when they are busy with
other activities (e.g., taking an important
phone call; balancing the checkbook; closing
windows at the start of a storm).

One approach that has been proposed to
address this potential conflict has been to
deliver alternative (Hanley, Piazza, & Fisher,
1997), arbitrary (Fischer, Iwata, & Mazales-
ki, 1997), or competing reinforcers or stim-
uli (Fisher, O’Connor, Kurtz, DeLeon, &
Gotjen, 2000) at times when it is impossible
or impractical to deliver the reinforcer that
maintains the problem behavior. The terms
alternative, arbitrary, and competing reinforc-
ers have been used in the studies cited above
to label preferred stimuli that may compete
with the reinforcer for problem behavior but
that do not reinforce that behavior (either
because a contingency between the response
and the stimulus has not previously existed
or because a contingency existed but failed
to maintain the response). The terms, how-
ever, are not interchangeable, because arbi-
trary reinforcers do not necessarily compete
with the behavior of interest. Therefore, for
the remainder of this article, we will use the
term competing to describe stimuli that com-
pete with the reinforcer for problem behav-
ior, because this term seems to clearly de-
scribe its relation to the target response and
the reinforcer that maintains that response.

A variety of methods have been used to
identify competing stimuli, but in most
studies, the accuracy of those methods has
not been evaluated. Both Hanley et al.
(1997) and Fischer et al. (1997) used the
paired-choice preference assessment de-
scribed by Fisher et al. (1992) in selecting
the competing reinforcers. Fisher et al.
(2000) replicated and extended these find-
ings by showing that a competing stimulus
assessment, based on methods used to treat
automatic reinforcement (e.g., Piazza et al.,
1998; Shore, Iwata, DeLeon, Kahng, &
Smith, 1997), could be used to predict
which stimuli would and would not effec-
tively compete with attention-maintained
destructive behavior.

Although competing stimuli have some-
times reduced problem behavior to low lev-
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els without extinction (Fischer et al., 1997;
Fisher et al., 2000), from a clinical perspec-
tive it may make intuitive sense to combine
the two procedures (competing stimuli plus
extinction) whenever it is feasible. For ex-
ample, Hanley et al. (1997) compared the
effects of competing stimuli (noncontingent
tangible [NCT]) combined with extinction
to noncontingent attention (NCA) com-
bined with extinction with 2 participants
who displayed destructive behavior rein-
forced by attention. Both treatments were
effective with each participant. However, for
1 participant, destructive behavior decreased
gradually (similar to what might be expected
if extinction were implemented alone). For
the other participant, destructive behavior
decreased to zero in the first NCT plus ex-
tinction session (before the participant con-
tacted nonreinforced responding or extinc-
tion). Thus, in the Hanley et al. study, it
appeared that extinction was the primary op-
erative mechanism for 1 participant (the one
who showed the gradual decline in respond-
ing), whereas the competing stimulus ap-
peared to be the essential operative mecha-
nism for the other participant (the one who
showed an immediate reduction in respond-
ing). That is, competing stimuli appeared to
enhance the effects of extinction with 1 par-
ticipant but not the other.

Our interpretation of Hanley et al.’s
(1997) results (that competing stimuli con-
tributed substantially to the treatment effects
in one case but not the other) remains some-
what speculative because the enhancing ef-
fects of the competing stimuli were not iso-
lated in that investigation. To isolate the en-
hancing effects of competing stimuli, it
would be necessary to evaluate the effects of
competing stimuli with extinction relative to
a condition in which extinction was imple-
mented alone, just as Vollmer et al. (1998)
evaluated the enhancing effects of NCR by
comparing NCR plus extinction with ex-
tinction alone. In the current investigation,

we extended the results of Hanley et al. and
replicated the results of Vollmer et al. by
comparing the effects of (a) extinction im-
plemented alone, (b) extinction implement-
ed with noncontingent delivery of the rein-
forcer that maintained destructive behavior
(attention), and (c) extinction implemented
with noncontingent delivery of competing
stimuli (those identified through the com-
peting stimulus assessment). A secondary
purpose of the current investigation was to
further evaluate the usefulness of a compet-
ing stimulus assessment for destructive be-
havior reinforced by social contingencies, be-
cause the Fisher et al. (2000) study ad-
dressed this issue with only 1 participant.

METHOD

Participants and Setting
Four individuals participated in the study.

Jill was a 9-year-old girl who had been di-
agnosed with mild mental retardation. Sally
was a 33-year-old woman who had been di-
agnosed with severe mental retardation and
intermittent explosive disorder. Katy was a
5-year-old girl who had been diagnosed with
moderate to severe mental retardation. Jill,
Sally, and Katy displayed destructive behav-
ior consisting of aggression, self-injury, and
disruptive behavior. Carl was a 7-year-old
boy who had been diagnosed with severe
mental retardation. His destructive behavior
included aggression and self-injury. All ses-
sions were conducted in a hospital special-
izing in the treatment of behavior disorders.

Data Collection and Interobserver Agreement
During all assessment and treatment ses-

sions, trained observers used laptop com-
puters to record the frequency of destructive
behavior and the duration of item interac-
tion. A second observer independently col-
lected data on 62% of functional analysis
sessions, 38.3% of the competing stimulus
assessment trials, and 69.1% of treatment
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analysis sessions. For duration measures, the
smaller number of seconds per 10-s interval
(30-s intervals for Jill’s competing stimulus
assessment) was divided by the larger num-
ber of seconds and multiplied by 100%. For
frequency measures, exact agreement coeffi-
cients were calculated by comparing observer
agreement on the exact number of occur-
rences of a response during each 10-s inter-
val of a session (30-s interval for Jill’s com-
peting stimulus assessment). An agreement
was scored if both observers recorded exactly
the same number of responses in an interval.
Agreement coefficients were computed by
dividing the number of intervals with agree-
ments by the total number of intervals in a
session and multiplying the quotient by
100%. Average agreement coefficients for Jill
were, for aggression, 93.1%; self-injury,
98.2%; disruptive behavior, 93.3%; and
item interaction, 88.8%. Average agreement
coefficients for Sally were, for aggression,
99.4%; self-injury, 99.9%; disruptive behav-
ior, 99.9%; and item interaction, 97.9%.
Average agreement coefficients for Katy
were, for aggression, 99.0%; self-injury,
97.8%; disruptive behavior, 77.5%; and
item interaction, 96.5%. Average agreement
coefficients for Carl were, for aggression,
92.8%; self-injury, 99.9%; and item inter-
action, 97.9%.

Procedure and Experimental Design

Phase 1: Functional analysis. A functional
analysis of destructive behavior was con-
ducted with each participant using proce-
dures similar to those described by Iwata,
Dorsey, Slifer, Bauman, and Richman
(1982/1994). The conditions included for
each participant varied slightly as a function
of caregiver information or initial informal
observations. For example, tangible condi-
tions were included if parents reported that
toy removal sometimes set the occasion for
problem behavior. For Jill, the functional
analysis included social attention, demand,

tangible, and toy play conditions. In the so-
cial attention condition, the therapist read a
magazine while Jill was instructed to play
quietly with low to moderately preferred
toys. Contingent on destructive behavior,
the therapist provided a brief verbal repri-
mand on a fixed-ratio (FR) 1 schedule of
reinforcement. In the demand condition, the
therapist used three-step guided compliance
to instruct Jill to complete educational tasks.
Contingent on destructive behavior, Jill was
allowed to escape the task for 30 s. The tan-
gible condition was conducted to determine
if Jill’s destructive behavior was maintained
by access to preferred stimuli. In this con-
dition, Jill was given 2-min access to a highly
preferred item prior to the session. At the
start of the session, the therapist removed
the item. Contingent on destructive behav-
ior, Jill was given access to the item for 30
s. The toy play condition was included as a
control condition in which no demands
were placed on Jill, she received noncontin-
gent access to attention and highly preferred
stimuli, and destructive behavior was ig-
nored. All sessions were 10 min in length
and were conducted using a multielement
design.

Carl’s functional analysis was run similarly
with the addition of an alone condition. In
the alone condition, Carl was placed in an
empty session room while one or two data
collectors observed through a one-way mir-
ror. Sally’s functional analysis was run simi-
larly in that she also was exposed to an alone
condition; however, the tangible condition
was not included in her functional analysis.
For Carl and Sally, all sessions were 10 min
in length.

Katy was exposed to social attention, de-
mand, tangible, toy play, ignore, and mands
conditions in her functional analysis. The
mands condition was based on the test con-
dition of the mand analysis described by
Bowman, Fisher, Thompson, and Piazza
(1997). In this condition, prior to the be-
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ginning of the session the therapist asked
Katy, ‘‘What do you want to do?’’ Then the
therapist complied with any mands the child
emitted (unless the requested activity was
dangerous). After 2 min, the session began.
The therapist then told Katy, ‘‘Now we are
going to play my way,’’ and chose a different
activity. Contingent on target maladaptive
behavior, Katy was given access to 30 s of
playing her way. The purpose of this con-
dition was to determine the extent to which
Katy’s destructive behavior was maintained
by compliance with her requests and was
conducted as part of a different investiga-
tion. In addition, each condition was con-
ducted with one of three different therapists
across sessions. This was arranged to confirm
anecdotal observations that the majority of
her destructive responses occurred in the
presence of a specific therapist. For Katy, all
sessions were 20 min in length. Finally, the
analysis was conducted using a pairwise
comparison design (Iwata, Duncan, Zarco-
ne, Lerman, & Shore, 1994) to help Katy
discriminate among the different conditions.

Phase 2: Competing stimulus assessments.
Phase 2 was then conducted for each partic-
ipant. A variety of stimuli and activities were
selected for the assessment based on caregiv-
er interviews and the results of a prior
paired-choice preference assessment (Fisher
et al., 1992). Fifteen stimuli were identified
for Jill (three of which included interactive
play with the therapist), and 11 stimuli were
identified for Sally (three with interactive
play), Katy, and Carl. In addition, for Sally
and Carl, a control condition (in which no
stimuli were available) and an NCA condi-
tion (in which the therapist verbally inter-
acted with the participant) were evaluated.
Finally, Carl’s competing stimulus assess-
ment also included an NCA condition in
which physical attention (i.e., tickling, rub-
bing his back) was provided.

In the competing stimulus assessments,
each item or condition was presented three

times for Carl, Sally, and Katy and four
times for Jill. During each trial, an item was
presented by itself (no other toys or stimuli
were present) and destructive behavior con-
tinued to produce attention on an FR 1
schedule. Trials lasted 30 s for Jill, 3 min for
Carl, and 4 min for Sally and Katy. Trial
length varied across participants partly as a
pilot effort to identify the trial duration that
best predicted long-term competition effects,
again as a prelude to a different investiga-
tion. During each trial, observers recorded
the frequency of destructive responses and
the percentage of the trial time that the par-
ticipant interacted with the available item.
The frequency of destructive behavior was
summed across trials for each item and was
then converted to rate (responses per min-
ute). The interaction percentages were aver-
aged across trials for each item. Stimuli that
competed effectively with destructive behav-
ior (ones with low rates of destructive be-
havior and high percentages of item inter-
action) were then evaluated in treatment ses-
sions.

Phase 3: Treatment analysis. All sessions
during the treatment analyses lasted 10 min.
The baseline conditions were identical to the
attention conditions of the functional anal-
ysis. That is, at the start of the session, the
participant was instructed to play quietly
with low to moderately preferred toys (the
ones that were present during the attention
condition of the functional analysis). These
toys were present during all baseline and
treatment sessions. Thereafter, the therapist
read a magazine in the treatment room and
delivered a brief verbal reprimand each time
the participant displayed a target response.
Rates of behavior during the baseline phases
were compared to rates during a treatment
phase using an ABAB design.

During the treatment phases, three con-
ditions were alternated in a multielement de-
sign, with one exception. Because NCT plus
extinction was the primary treatment of in-
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terest, we implemented this condition first
with each of the 4 participants. We did this
so that we could better evaluate the rapidity
with which this treatment produced effects
on destructive behavior. This eliminated the
possibility that reductions observed in the
first NCT plus extinction were due, in part,
to prior exposure to extinction or NCA plus
extinction (i.e., carryover effects).

During extinction, the therapist did not
interact with the participant and simply ig-
nored all instances of destructive behavior.
During NCA plus extinction, the therapist
provided continuous interaction throughout
the session, but did not respond differen-
tially to destructive behavior. During NCT
plus extinction, the therapist again did not
interact with the participant and ignored de-
structive responses, but stimuli selected on
the basis of the competing stimulus assess-
ments (listed below for each participant in
the results for Phase 2) were continuously
available along with the low to moderately
preferred toys that were available across all
sessions in Phase 3.

RESULTS

Phase 1. Results of the functional analyses
conducted in Phase 1 are presented in Figure
1. Jill’s functional analysis suggested that her
destructive behavior was maintained by pos-
itive reinforcement in the form of access to
adult attention (social attention, M 5 7.1
responses per minute; toy play, M 5 0.05;
demand, M 5 0.8; tangible, M 5 0.9). The
functional analysis suggested that Sally’s de-
structive behavior was maintained by access
to adult attention and escape from instruc-
tional tasks (social attention, M 5 1.0 re-
sponses per minute; alone, M 5 0.06; toy
play, M 5 0.2; demand, M 5 1.2).

Carl displayed high and variable rates of
destructive behavior across the attention, de-
mand, and tangible conditions (social atten-
tion, M 5 3.2 responses per minute; alone,

M 5 1.6; toy play, M 5 0.1; demand, M 5
1.7; tangible, M 5 1.3). Extended evalua-
tion of the social attention and toy play con-
ditions revealed clear differential responding
in the attention condition (social attention,
M 5 4.3; toy play, M 5 0.2). The data from
Katy’s functional analysis suggested that her
destructive behavior was maintained by pos-
itive reinforcement in the form of access to
adult attention (attention, M 5 16.7 re-
sponses per minute; ignore, M 5 3.4; tan-
gible, M 5 0.7; toy play, M 5 0.02; de-
mand, M 5 2.4; mands, M 5 1.1). How-
ever, close examination of these data sug-
gested that Katy’s destructive behavior was
maintained by positive reinforcement with
only one of the three therapists. Due to the
therapist-specific nature of Katy’s destructive
behavior, all subsequent treatment evalua-
tion sessions were conducted with this ther-
apist.

Phase 2. Results of the competing stimu-
lus assessment are presented in Figure 2. Jill
displayed the lowest rates of destructive be-
havior when either the make-believe item or
the crayons (both interactive play items)
were available noncontingently and dis-
played higher levels of interaction with the
former stimulus (M 5 96%) than with the
latter stimulus (M 5 45%). However, these
stimuli involved the delivery of both the tan-
gible item and attention. The stimuli that
did not involve interactive play that com-
peted best with contingent attention (i.e.,
produced the lowest rates of destructive be-
havior) were a Walkmant with a tape (item
interaction, M 5 86%; destructive behavior,
M ù 3 reponses per minute) and a keyboard
(item interaction, M 5 76%; destructive be-
havior, M ù 2 responses per minute). These
two stimuli were included in the noncontin-
gent tangible condition in Phase 3.

During Sally’s competing stimulus assess-
ment, the headphones (with music) were as-
sociated with high levels of item interaction
(M 5 95%) and zero rates of destructive
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Figure 1. Rates of destructive behavior during functional analysis conditions for Jill, Sally, Carl, and Katy.
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Figure 2. Rates of destructive behavior and mean duration of item interaction during the competing stim-
ulus assessments for Jill, Sally, Carl, and Katy. IP 5 interactive play.
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behavior, and this item was included in the
treatment evaluation in Phase 3. During
Carl’s competing stimulus assessment, a Big
Birdt musical toy (item interaction, M 5
99.0%; destructive behavior, M 5 0) and
musical circles (item interaction, M 5
89.5%; destructive behavior, M 5 0) were
identified as stimuli that could compete with
attention-maintained behavior. These two
stimuli were used in the treatment evalua-
tion in Phase 3.

During Katy’s competing stimulus assess-
ment, play food (item interaction, M 5
99%; destructive behavior, M ù 7.7 re-
sponses per minute), a coloring book with
crayons (item interaction, M 5 94.2%; de-
structive behavior, M ù 8.8 responses per
minute), and a horse doll (item interaction,
M 5 97.8%; destructive behavior, M ù 20.9
responses per minute) were stimuli that
competed at least to some extent with con-
tingent attention, although rates of destruc-
tive behavior were unacceptably high in
these sessions. These three stimuli were used
in the treatment evaluation in Phase 3.

Phase 3. Results from Phase 3 are depicted
in Figure 3. Rates of destructive behavior for
Jill averaged about 11 across the two baseline
phases. During the treatment analysis, rates
of destructive behavior were considerably
lower than baseline in all three treatment
conditions, with NCA plus extinction pro-
ducing the lowest rates (M 5 0) followed
closely by NCT plus extinction (M 5 0.5)
and extinction (M 5 2.1). In addition,
NCT plus extinction reduced destructive be-
havior to zero in 6 of 10 sessions.

Baseline rates of destructive behavior av-
eraged 1.0 for Sally. All three treatment con-
ditions reduced destructive behavior to zero
(NCA plus extinction and NCT plus ex-
tinction) or almost zero (extinction, M 5
0.04). It should be noted that Sally’s destruc-
tive behavior decreased to zero in the first
three treatment sessions, which were NCT
plus extinction, extinction, and NCA plus

extinction, respectively. This suggests that
the noncontingent delivery of the competing
stimuli and attention may have decreased
destructive behavior in the extinction con-
dition (carryover effects), because Sally did
not come in contact with nonreinforced re-
sponding in the first extinction session.

Baseline rates for Carl averaged about 4.2
across phases. As with the other participants,
all three treatments reduced destructive be-
havior substantially; however, the lowest
rates were observed during NCT plus ex-
tinction (M 5 0.3), followed by NCA plus
extinction (M 5 1.1) and extinction (M 5
1.9). In addition, extinction was associated
with a large burst of destructive behavior in
the fourth session.

For Katy, rates of destructive behavior av-
eraged 46.6 across the two baseline phases.
Extinction produced a relatively slow and
gradual reduction in destructive behavior (M
5 9.5). By contrast, both NCA plus extinc-
tion (M 5 0.1) and NCT plus extinction
(M 5 0.3 RPM) immediately reduced de-
structive behavior to almost zero.

Across the 4 participants, NCT plus ex-
tinction was always the first treatment im-
plemented so that we could evaluate the ra-
pidity with which it produced effects on de-
structive behavior. NCT plus extinction re-
duced destructive behavior to near zero in
the first session for Sally, Katy, and Carl and
in the second session for Jill. In the one case
in which a burst of destructive behavior oc-
curred (Carl), it occurred in extinction but
not in NCA plus extinction or NCT plus
extinction.

DISCUSSION

In the current investigation, 4 individuals
with mental retardation displayed destruc-
tive behavior that was shown to be sensitive
to attention as reinforcement during the
functional analyses conducted in Phase 1. In
Phase 2, a competing stimulus assessment
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Figure 3. Rates of destructive behavior during baseline and during the extinction (EXT), noncontingent
attention plus extinction (NCA 1 EXT), and noncontingent tangible items plus extinction (NCT 1 EXT)
conditions of the treatment analyses.
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(Piazza et al., 1998) was used to identify
stimuli (e.g., toys, music) that, when pre-
sented noncontingently during brief assess-
ment trials, reduced rates of destructive be-
havior, even though this response continued
to produce its reinforcer (attention) on an
FR 1 schedule. In Phase 3, we evaluated
whether the stimuli that competed effective-
ly with attention in Phase 2 would enhance
the effectiveness of extinction by comparing
extinction implemented (a) alone, (b) in
combination with NCA, and (c) in combi-
nation with the stimuli identified in Phase 2
(NCT plus extinction). In general, results
indicated that NCT plus extinction and
NCA plus extinction produced rapid and
dramatic reductions in destructive behavior
(i.e., they were approximately equally effec-
tive), and both were more effective than
when extinction was implemented alone.

The current investigation adds to the lit-
erature on treatment of destructive behavior
using competing stimuli in several ways.
First, previous investigations have shown
that noncontingent presentation of the re-
inforcer that maintained problem behavior
(Vollmer et al., 1998) or competing stimuli
(Hanley et al., 1997) in combination with
extinction can produce rapid reductions in
destructive behavior; however, the current
investigation is the first one to directly com-
pare these two approaches relative to the ef-
fects of extinction alone. The fact that the
competing stimuli were effective substitutes
for attention is encouraging.

From a clinical perspective, being able to
substitute competing stimuli for the main-
taining reinforcer permits greater flexibility
in how and when each procedure (NCA or
NCT) might be implemented with extinc-
tion. NCA plus extinction might be most
relevant to situations involving naturally oc-
curring exchanges of social interaction (e.g.,
meals, games, discussions). During these
types of situations, NCA would not require
much additional effort on the part of care-

givers. For example, a parent might be
taught to deliver frequent verbal attention to
the child as a routine component of such
activities (e.g., including the child in the
conversation, periodically talking about top-
ics the child prefers), as well as delivering
intermittent physical attention (e.g., pats on
the back). In these types of social situations,
the amount of additional effort required
from the caregiver to implement NCA
would be minimal. By contrast, NCT plus
extinction might be more relevant to situa-
tions in which parents or caregivers are too
busy to deliver frequent attention to the
child (e.g., preparing for an important meet-
ing at work, intimacy time for the parents).
Alternately implementing NCA plus extinc-
tion (during naturally occurring social activ-
ities) and NCT plus extinction (when it is
difficult or inconvenient for caregivers to de-
liver attention) allows parents and other
caregivers more flexibility in planning their
daily schedules. For example, if a child dis-
plays problem behavior reinforced by atten-
tion, the parent could schedule a period of
NCA when the child first returns home
from school followed by a period of NCT
when the parent needs to prepare dinner.

A second contribution of the current in-
vestigation is that it showed that the com-
peting stimuli enhanced the effects of ex-
tinction about as well as NCA did. That is,
in the two cases in which extinction pro-
duced a relatively slow and gradual reduc-
tion in destructive behavior (Jill and Katy),
NCT plus extinction produced an immedi-
ate and sustained reduction in the target be-
havior to near zero (as did NCA plus ex-
tinction). Similarly, in the one case in which
an extinction burst occurred (Carl), no
bursting occurred in NCT plus extinction
(or in NCA plus extinction), and rates of
destructive behavior were lower in NCT
plus extinction than in NCA plus extinction.

A third contribution is that the current
results provide further evidence supporting
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the utility of the competing stimulus assess-
ment. The purpose of the competing stim-
ulus assessment is to identify stimuli that are
effective substitutes for the reinforcer that
maintains the target behavior. Reinforcers
are said to be substitutable when consump-
tion of one reinforcer is associated with a
decrease in consumption of a concurrently
available reinforcer (Green & Freed, 1993;
Shore et al., 1997). Most previous studies
that have used competing stimuli have done
so to treat problem behavior purportedly
maintained by automatic reinforcement, be-
cause it is often difficult or impossible to
implement extinction for behavior thus
maintained (e.g., Piazza et al., 1998; Piazza,
Roane, Keeney, Boney, & Abt, 2002; Shore
et al., 1997). The current results show that
using a competing stimulus assessment can
be useful even with responses reinforced by
social consequences, for which extinction
can be implemented.

Although the competing stimulus assess-
ment identified stimuli that enhanced the ef-
fects of extinction, one limitation of this
study is that it remains unclear whether the
same result could have been produced with
a less time-consuming preference assessment
(e.g., DeLeon & Iwata, 1996). However, re-
sults of the competing stimulus assessment
in this investigation and in the Piazza et al.
(1998) study suggest that this approach to
identifying competing stimuli provides in-
formation not available with other prefer-
ence assessments. Perhaps the best example
of this is the results obtained for Sally in
Phase 2. During Sally’s competing stimulus
assessment, there were multiple stimuli with
high levels of item interaction (suggesting
that they were highly preferred) and high
rates of destructive behavior (suggesting that
they were not effective substitutes for atten-
tion). In fact, for all of the participants, there
were stimuli that appeared to be similar in
terms of item interaction (i.e., how much
they were preferred) but were different in

terms of how well they competed with the
reinforcer for destructive behavior (i.e., how
well they substituted for attention). Partici-
pants in the study by Piazza et al. (1998)
showed similar patterns when a competing
stimulus assessment was used to identify
stimuli that competed with pica. Moreover,
in a previous investigation we showed that a
competing stimulus assessment accurately
identified which stimuli would and would
not compete with destructive behavior re-
inforced by attention (Fisher et al., 2000).

Despite these findings, a better test of the
usefulness of the competing stimulus assess-
ment would be to compare it directly with
a more efficient preference assessment that
does not evaluate substitutability (e.g.,
DeLeon & Iwata, 1996; Fisher et al., 1992).
That is, one could identify items chosen
through a different preference assessment
that are associated with high levels of prob-
lem behavior in the competing stimulus as-
sessment to show that the knowledge ob-
tained in the competing stimulus assessment
provides utility beyond that provided by the
other format.

Another potential limitation of the cur-
rent investigation is that the reinforcers used
in the NCT conditions were not tested to
determine whether they maintained the tar-
get response. This approach has been used
in other studies as a means of ensuring the
arbitrary nature of the stimuli employed
(e.g., Fischer et al., 1997). Thus, it remains
possible that NCT plus extinction sup-
pressed behavior because it attenuated the
motivation to gain access to tangible rein-
forcers.

Finally, the rates of destructive behavior
were not dramatically lower during NCA
plus extinction or NCT plus extinction rel-
ative to extinction alone. Furthermore, only
1 participant displayed an extinction burst,
and in just one session. Although this was
not surprising given the prevalence of ex-
tinction bursts (24%; Lerman & Iwata,
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1996), NCT plus extinction would need to
be implemented with many more partici-
pants before one could determine the extent
to which the presence of competing stimuli
help to prevent extinction bursts. However,
it is possible that the effects of NCA and
NCT would have been more pronounced
had the three treatments been compared us-
ing a reversal design rather than a multiele-
ment design. For example, Sally’s destructive
behavior decreased to zero in the first treat-
ment session, which was an NCT plus ex-
tinction session, and remained at zero during
the second treatment session, which was ex-
tinction. Thus, Sally’s destructive behavior
decreased to zero in the first extinction ses-
sion without contacting extinction (or non-
reinforced responding). This raises the pos-
sibility that rates of destructive behavior dur-
ing extinction were lower than they would
have been if this intervention had not been
alternately implemented in close temporal
proximity to NCA plus extinction and NCT
plus extinction. Future studies should eval-
uate the potential benefits of implementing
NCA or NCT in combination with extinc-
tion (e.g., prevention of bursting, more rapid
reductions in problem behavior) with a larg-
er cohort of participants using alternative ex-
perimental designs.
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STUDY QUESTIONS

1. What undesirable effects are sometimes associated with the use of extinction?

2. What potential difficulty did the authors describe in attempting to supplement extinction
with noncontingent reinforcement, and what alternative approach did they illustrate in the
present study?

3. How did Katy’s functional analysis differ from those for the other participants?

4. Describe the competing stimulus assessment and how its results were used to identify stimuli
used in the current study.

5. Describe the three treatment conditions and how they were compared.

6. Why were the interactive play toys not used in Jill’s NCT plus extinction condition even
though they produced the lowest rates of problem behavior and highest percentages of item
manipulation during her assessment?

7. Summarize the results of the treatment comparison.

8. What is the main practical implication of the present results?

Questions prepared by Leah Koehler and Stephen North, University of Florida


