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Abstract:  
We describe the assessment and treatment 
of 2 children with autism spectrum disorder 
whose problem behaviors (self-injury, 
aggression, and disruption) were multiply 
controlled. Results of functional analyses 
indicated that the childrenõs problem 
behaviors were maintained by both positive 
reinforcement (attention) and negative 
reinforcement (escape from task demands). 
Subsequently, procedural variations of 
differential reinforcement and extinction 
were implemented in different contexts 
(attention and demand) and were effective 
in reducing problem behavior, increasing 
appropriate communication, and increasing 
compliance. 
 
Introduction: 

Although impairments in social 
interaction and communication are the 

primary behavioral characteristics of autism, 
problem behaviors such as stereotypy and 
self-injurious behavior (SIB) are also 
commonly seen (American Psychiatric 
Association, 1994). In a review of behavioral 
interventions for children with autism (8 
years of age or younger), Horner, Carr, 
Strain, Todd, and Reed (2002) reported that 
stereotypy, aggression, SIB, property 
destruction, and tantrums were the problem 
behaviors most frequently referred for 
treatment. These behaviors present a 
challenge to parents and teachers of 
children with autism because improvement 
is unlikely to occur without formal 
intervention. 

Treatment procedures that are effective 
in decreasing problem behavior while 
increasing communicative and social 
behavior are particularly desirable for 
children with autism. One such class of 
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interventions is differential reinforcement of 
alternative behavior (DRA); in one variation 
of DRA, problem behavior is replaced with 
some form of communicative response. 
Often described as functional 
communication training (FCT), the procedure 
involves teaching the individual a socially 
appropriate way to gain access to the 
reinforcer that currently maintains problem 
behavior (Carr & Durand, 1985). FCT is 
commonly combined with extinction (EXT), 
in which reinforcement for problem 
behavior is discontinued. In fact, a number 
of studies have shown that EXT may be a 
critical component of FCT (Fisher et al., 
1993; Kelly, Lerman, & Van Camp, 2002; 
Shirley, Iwata, Kahng, Mazaleski, & Lerman, 
1997). 

The successful implementation of both 
FCT and EXT requires identification of the 
source of reinforcement for problem 
behavior, and functional analysis 
methodology (see Iwata, Kahng,Wallace, & 
Lindberg, 2000, for a review) has become 
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Article Summary: ñReplacing the Aggressive 
Behavior of a Child with Autism Toward an 

Infant Siblingò 
 David Cox 

From the Journal of Positive Behavior Interventions 
Volume 3, Number 1, Winter 2001, pages 28-38 

Authors: Barry, L.M., and Singer, G.H.S. 
 

Introduction: 
The authors decided to 

conduct this study as 
research preceding them had 
found strong associations 
between early sibling 
interactions and later sibling 
relationships in adulthood. 
The authors also recognized 
the increased likelihood that 
having a sibling with autism 
posed for potential troubled 
sibling relationships due to 
the diagnostic symptoms of 
autism as well as the elevated 
stress that having a child with 
aggressive behaviors has on 
parents and its subsequent 
affect on parent 
implemented treatments.  

This article surrounded the 
case study of a 10 year-old 
child with autism who was 
displaying aggressive 

behaviors toward a new 
infant. The aggressive 
behaviors had gotten to the 
point where the family had 
placed physical barriers 
within the home to separate 
the child with autism from 
the infant. The resulting affect 
on the family led the mother 
to describe their 
circumstance òlike living in a 
prison. òIõm locked in that 
room with the baby and he 
[the child with autism] always 
seems to be out there, 
banging on the door to get 
at us.ó  
Following an òinitial 

interview, direct 
observations, and a 
functional analysis,ó a 
òclinician-implemented skill 
training of replacement 
behaviors and clinician 

SOMETHING
REALLY 
COOL: 

Parrots can produce 
500 pounds per 
square inch of 

pressure in their 
beaks.  

 
 
 
 
 
 
 

The average speed 
of an air molecule is 

500 meters per 
second. 

 
 
 
 
 

 
A lionôs roar can be 

heard for up to 5 

miles.   

fading by means of self-
managementó was 
hypothesized to lead to 
increases in learned 
communication, play, and 
caregiver skills òsimilar to 
those skills observed in the 
interactions between the 8-
and-12-year-old siblings 
who were typically 
developing and the infantó. 
Also hypothesized were 
decreases in aggression 
which would result in 
avoiding the need for out-of-
home placement of the child 
with autism.  
 
 Methods: 

The family consisted of 
the mother, the father and 
the four siblings (ages: 12 
years, 8 months; 10 years, 8 
months; 8 years, 8 months; 

 
Did you Know? 

the assessment tool of choice because it provides 
a basis for developing intervention procedures 
that match the functional characteristics of 
behavior. For example, teaching a child to request 
attention from the teacher (positive reinforcement) 
would not be expected to reduce problem 
behavior that is maintained by escape from task 
demands (negative reinforcement). Similarly, 
withholding attention may extinguish problem 
behavior maintained by attention but would have 
little effect on problem behavior maintained by 
escape. Thus, results of a functional analysis 
determine which procedural variations of FCT and 
EXT should be used in a particular case. 

Several reports have indicated that problem 
behaviors occasionally may be maintained by 
more than one source of reinforcement (Day, 
Horner, & OõNeill, 1994; Smith, Iwata, Vollmer, & 
Zarcone, 1993). For example, because both 
aggression and SIB so often produce a variety of 
social consequences, individuals who acquire 
these behaviors because they produce attention 
may learn that the behaviors also are effective 
means of escape, and vice versa. When the same 
behavior serves multiple functions, each function 

must be addressed, usually in a different context 
and with a different treatment. FCT is an attractive 
option for treating problem behavior having 
multiple social functions because its procedural 
variations share common features even though the 
form of the response being taught and its 
associated reinforcer differ (e.g., òPlay with meó 
followed by attention vs. òDoneó followed by a 
break from an ongoing task). Results of several 
studies have indicated that FCT may be an 
effective treatment for multiply controlled 
problem behavior (Braithwaite & Richdale, 2000; 
Day et al., 1994; Hagopian,Wilson, &Wilder, 
2001), and the purpose of this study was to 
evaluate the effectiveness of FCT + EXT both to 
reduce multiply controlled problem behavior and 
to increase the communicative skills of two young 
children with autism spectrum disorders. 
 
Method 
 
Participants and Settings 

Two children seen in an outpatient clinic 
specializing in the assessment and treatment of 
severe problem behavior participated. Alison was 
a 3-year-old girl diagnosed with Pervasive 
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Developmental Disorder Not Otherwise 
Specified, whose problem behaviors 
consisted of SIB, aggression, and disruption. 
Peter was a 4½-year-old boy diagnosed with 
autism whose problem behaviors consisted 
of SIB and aggression. Both children had 
limited verbal repertoires but were able to 
use one- to two-word phrases and simple 
gestures and could follow single-step 
instructions. 

Sessions were conducted in clinic 
therapy rooms equipped with one-way 
observation windows. Rooms were 
equipped with a table, several chairs, and 
materials relevant to the specific conditions. 
Two- to 4-hr clinic appointments were 
conducted weekly for either 6 months 
(Alison) or 3 months (Peter). Sessions during 
each weekly appointment lasted 10 min. 
 
Response Measurement and Reliability 

Trained graduate and undergraduate 
students collected data on the frequency of 
SIB (head banging, self-biting, self-hitting, or 
self-scratching), aggression (hitting, kicking, 
biting, scratching, head butting others, or 
throwing objects at others), and disruption 
(property destruction, throwing objects, or 
knocking over furniture). Data also were 
collected on the frequency of prompted 
and unprompted communicative responses 
(card exchanges by Alison; vocal requests by 
Peter) during treatment. Frequency data were 
converted to number of responses per 
minute for purposes of data analysis. 
Interobserver agreement was not assessed 
for Peterõs data due to our inability to 
schedule additional observers during his 
appointments. Interobserver agreement for 
Alisonõs problem and communicative 
behaviors was assessed during 19% of her 
sessions by having a second observer 
simultaneously but independently collect 
data with the primary observer. Sessions 
were divided into 10-sec intervals, and data 
were compared on an interval-by-interval 
basis. Agreement coefficients were 
calculated by dividing the smaller number of 
responses in each interval by the larger 
number of responses; these fractions were 
averaged across intervals and multiplied by 
100%. Mean agreement scores for problem 
and communicative behaviors were 98% and 
97%, respectively. 
 
Functional Analysis 

A functional analysis (Iwata, Dorsey, Slifer, 
Bauman, & Richman, 1982/1994) was 
conducted for each child to identify the 
consequences that maintained problem 
behavior. The assessment consisted of four 
conditions arranged in a multielement design. 
During the attention condition, the child and 
a therapist were in a room. The therapist 
asked the child to play independently with 
toys, then ignored the child except to deliver 

attention following occurrences of problem 
behavior. The purpose of the attention 
condition was to determine if problem 
behavior was maintained by positive 
reinforcement (access to attention). During 
the demand condition, a therapist presented 
academic (e.g., imitation, color identification, 
etc.) and hygienic (e.g., brush hair, wipe 
table, etc.) tasks to the child using a three-
step prompting sequence (verbal, gestural, 
physical prompts). Compliance produced 
verbal praise; problem behavior produced a 
brief break (30 sec) from the task. The 
purpose of the demand condition was to 
determine if problem behavior was 
maintained by negative reinforcement 
(escape from demands). During the ignore 
condition, the child and a therapist were in a 
room; however, the therapist never 
interacted with the child. The purpose of the 
ignore condition was to determine if 
problem behavior was maintained by 
automatic reinforcement (persisted in the 
absence of social contingencies). During the 
play condition, no task demands were 
presented, and preferred toys and attention 
were continuously available. No programmed 
consequences were arranged for problem 
behavior. The purpose of the play condition 
was to serve as the control condition, against 
which the test conditions were compared. 

Results of the functional analysis showed 
that the problem behavior of both children 
was multiply controlled, maintained by both 
positive reinforcement (attention) and 
negative reinforcement (escape). Therefore, 
each child was taught two functional 
alternative responses during treatment in 
different contexts: One response produced 
attention, and the other response produced 
escape. A multiple baseline design across 
behavioral functions was used to evaluate the 
effectiveness of FCT + EXT on rates of 
problem and communicative behavior. 
 
Treatment Conditions 
Baseline. Two baselines conditions were 
conducted with each child. One baseline 
was the same as the attention condition of 
the functional analysis; the other was the 
same as the demand condition of the 
functional analysis. 
 
FCT (attention) + EXT. This intervention was 
implemented during the attention condition. 
Problem behavior no longer produced 
attention (EXT). Instead, communicative 
responses produced approximately 20 sec 
of attention. Alisonõs response was to hand a 
picture card to the therapist (depicting a 
photo of Alison playing with an adult). Peterõs 
response was to say, òPlay with me.ó The 
therapist initially prompted the child to emit 
the communicative response and then 
delivered attention. Subsequently, a prompt-
delay procedure was used to fade therapist 

prompting. Increasingly longer delays 
between the occurrence of a communicative 
response and subsequent prompts to 
communicate were inserted contingent upon 
the completion of sessions in which rates of 
problem behavior were low (approximately 
at or below 10% of baseline rates). The 
prompt-delay procedure continued until the 
child exclusively emitted unprompted 
communicative responses. 
 
FCT (escape) + EXT. This intervention was 
implemented during the demand condition. 
Problem behavior no longer produced 
escape from demands (EXT). Instead, 
communicative responses produced a 30-
sec break from demands. Alisonõs response 
was to hand a card to the therapist 
(depicting a photo of a stop sign). Peterõs 
response was to say, òBreak please.ó The 
therapist initially prompted the child to 
request a break immediately following a 
prompt to complete a task, then gave the 
child a break. The prompt-delay procedure 
just described was used to fade prompts to 
communicate until the child emitted the 
communicative response independently. An 
additional, differential reinforcement 
component was subsequently added to 
treatment for Alison to increase compliance 
with demands. Specifically, Alison received a 
preferred edible contingent upon 
compliance with demands. 
 
Results 
 
Figure 1 shows the results of Alisonõs and 

Peterõs functional analysis. Both children 
exhibited higher rates of problem behavior in 
the attention and demand conditions relative 
to the play (control) condition. This pattern 
of responding suggested that their problem 
behavior was maintained by both positive 
and negative reinforcement. 

The top two panels of Figure 2 show 
Alisonõs treatment results. In the attention 
condition (upper panel), high rates of 
problem behavior were observed during 
baseline. FCT + EXT resulted in immediate 
and sustained decreases in problem 
behavior (with the exception of two sessions 
in which bursts of problem behavior 
occurred). Independent (unprompted) 
communication emerged and maintained 
occurred across sessions. Alisonõs extended 
admission to the outpatient clinic allowed 
additional session time to thin the 
reinforcement schedule for communication. 
A graduated multiple schedule arrangement 
was used, in which signaled periods of 
reinforcement and extinction for 
communicative responses were alternated 
(see Hanley, Iwata, & Thompson, 2001, for 
details). The thinning procedure initially 
consisted of a 45-sec period during which all 
communicative responses were reinforced, 
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reinforcement. Subsequently, FCT + EXT 
interventions for each function were 
implemented in different contexts and were 
associated with decreases in problem 
behavior, increases in appropriate 
communicative behavior, and increases in 
compliance. 

The assessment results add to a growing 
body of literature indicating that the same 
problem behavior in the same individual may 
be maintained by different sources of 
reinforcement. In the case illustrated here, 
both childrenõs assessment data suggested 
that a single intervention was unlikely to be 
very effective in managing their behavior 
across situational contexts. Although the data 
showed some variability, suggesting that 
assessment should have continued longer, 
the time constraints imposed by weekly 
outpatient appointments prevented lengthy 
assessment. Nevertheless, results for both 
children were relatively clear and are 
representative of outcomes obtained from 
brief functional analyses (Northup et al., 
1991; Wacker et al., 1994; Wallace & Knights, 
2003). 

Two types of interventions were 
designed to address the multiple functions 
identified through assessment. One 
intervention (implemented in the attention 
context) involved teaching an alternative 
attention-seeking response while ignoring 
problem behavior; the other (implemented in 
the demand context) involved teaching an 
alternative escape response while not 
allowing problem behavior to produce 
escape from ongoing tasks. Although the 
interventions were procedurally different, 
they were derived from the same general 
approach to treatment in that they included 
both differential reinforcement and extinction 
components. These characteristics of the 
intervention process illustrate two important 
points: (a) Different types of treatment may 
be required for the same behavior 
depending on the source of reinforcement 
that maintains it, and (b) differential 
reinforcement procedures are very flexible in 
accommodating a wide range of variation. 

A limitation of our research is that the 
necessity of varying interventions across 
contexts was not shown. For example, Carr 
and Durand (1985) showed that FCT 
appropriate for attention-maintained problem 
behavior had little effect on children whose 
problem behavior was maintained by 
escape. Given the limitations imposed by the 
setting in which this study was conducted, 
we deemed this strategy infeasible. 
Nevertheless, a stronger demonstration of the 
need to match treatment with function 
would have been provided by alternating 
both interventions in both contexts and 
showing that FCT + EXT for attention-
maintained behavior was ineffective when 
applied to escape maintained behavior and 
vice versa. 

followed by a 15-sec period during which 
reinforcement was unavailable. The terminal 
schedule was one in which a 1-min 
reinforcement period was followed by a 2-
min EXT period. In the demand condition 
(lower panel), consistently high rates of 
problem behavior and low levels of 
compliance were observed during baseline. 
FCT + EXT resulted in immediate and 
sustained decreases in problem behavior 
and consistent rates of independent 
communication. In addition, levels of 
compliance increased as compared to 
baseline levels with the addition of the 
differential reinforcement of compliance 
component. 

The bottom two panels of Figure 2 show 
Peterõs treatment results. In the demand 
condition (upper panel), high rates of 
problem behavior and low levels of 
compliance were observed during baseline. 
FCT + EXT resulted in a gradual decrease in 
problem behavior. Independent 
communication emerged during the first 
session and continued to occur consistently 
across sessions. In addition, Peterõs 
compliance increased relative to baseline 
levels without the inclusion of additional 
interventions. In the attention condition 
(lower panel), extremely high rates of 
problem behavior were observed during 
baseline. FCT + EXT resulted in immediate 
and sustained decreases in problem 

behavior. Independent communication 
emerged during the first session and was 
maintained across sessions. Due to the short 
duration of Peterõs clinic admission, 
reinforcement schedule thinning was not 
evaluated. 

The parents of both children were trained 
to implement the treatment procedures 
initially during role-play sessions and 
subsequently during in vivo treatment 
sessions with their children. Both caregivers 
demonstrated a high degree of accuracy 
implementing treatment sessions. Parental 
reports following the completion of 
outpatient treatment indicated that both 
children continued to communicate for 
attention and escape from demands and 
engaged in little problem behavior both at 
home and at school. Alisonõs mother also 
reported that Alison began to vocally request 
(rather than exchanging picture cards) 
attention, breaks from demands, and various 
other preferred items and activities. 
 
Discussion 
 

Results of this study illustrate the use of 
procedural variations of differential 
reinforcement as treatment for multiply 
controlled problem behavior. Results of 
functional analyses indicated that the two 
childrenõs problem behaviors were 
maintained by both positive and negative 
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and the infant 3 months). The 
participants included the child with 
autism and the infant. The child with 
autism:  

 
òwas able to combine words to form 
simple sentences (e.g., noun + action, 
noun + action + place), was toilet 
trained, and could perform self-help 
skills, such as dressing himself with 
minimal assistance. He frequently 
engaged in solitary self-stimulatory 
behavioré when not guided in 

appropriate activities. The child 
answered questions with yes/no 
responses, did not maintain eye 
contact in social interactions, and did 
not practice turn taking in 
conversation.ó 

 
The parentõs primary concern was 

with the aggressive behaviors that the 
child with autism displayed toward the 
infant. These behaviors included, 
òsmother(ing) the infantó, òshaking and 
choking the infant, running with and 
overturning the infantõs stroller, and 

encouraging the infantéinto dangerous 
situations such as climbing stairs and 
climbing chairs.ó 

The setting for the study was the 
given environments in the house in 
which each of the respective target 
behaviors occurred. The design used for 
the study was a nonconcurrent multiple 
baseline across behaviors and settings, 
i.e. baselines of each behavior across 
each setting were taken at different 
points in time.*  

The sessions in which replacement 
behaviors were taught were conducted 
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*NB: òThe traditional multiple baseline design in which baselines overlap in time and successively increase in number is not useful when the behaviors 

evolve sequentially over time and thus do not occur simultaneously. In this study, the design was additionally modified so each behavior was assessed 
nonconcurrently. The nonconcurrent baseline weakens the study; however, the longitudinal nature of the study required nonconcurrent assessment of 
behaviors that developed at different times.ó 


