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interventions is differential reirfement of
alternative behaviofDRA); in one variatic
of DRA, problem bedwia is replaced witr

Abstract:

We describe the assessment and treatrr
of 2 children with autism spectrum disorc
whose problem behaviors (selfinjury,
aggression, and disruption) were multi
controlled. Results of functional analy
indicated that t h
behaviors were maintained by both positi
reinforcement (attention) and negati
reinforcement (escape from task dendah
Subsequently, procedural variations
differential reinforcement and extincti
were implemented in different contex
(attention and demand) and were effecti
in reducing problem behavior, increas
appropriate communication, and increas
compliance.

Introduction:
Although  impairments in  soc
interaction and communication are t

primary behavioratharacteristics of autisi
problem behaviors suchsastereotypy anc
selfinjurious behavior (SIB) are al
commonly seen (American Psyathic
Association, 1994). In @eview of behaviore
interventions for children with autism
years of age or younger)Horner, Cari
Strain, Todd, and Reed (2002) reportedhtt
stereotypy, aggression, SlIBproperty
destruction, and tantrums were the prien
behaviors most frequently referredor
treatment. These behaviors present
challenge to peents and teachers ¢
children with autism because improveme
is unlikely to ocer without forma
intervention.

Treatment procedures that are effect
in decreasing poblem behavior while
increasing communicative and  soci
behavior are particularly desble for
children with autism. One such class

some form of communicative respons:
Often described as functioni
communication training (FCte procedure
involves teaching the individual a soci
appropriate way to gain access$o the
reinforcer that currently maintains plevh
behavior (Carr & Durand, 1985). FGF
commonly combined with extinction (EX
in which reinforcement for problet
behavior is discontinued. In fact, a numl
of studies have lown that EXT may be
critical component of FCT (Fisher et

1993; Kelly Leman, & Van Camp, 200:
Shirley,lwata, Kafg, Mazaleski, & Lerm:
1997).

The successful implementation of bc
FCT and EXrequires identification of th
source of reinforcement for problel
behavior, and funadnal analysi
methodology (seelwata, Khang,Wallace, ¢
Lindberg,2000, for a review) has becom
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Introduction:

The authors decided t
conduct this study a
research preceding them he
found strorg association
between early siblin
interactions and later siblil
relationships in adulthoor
The authors also recogniz¢
the increased likelihood th
having a sibling with autis
posed for potential troublec
sibling relationships due -
the diagnosticsymptoms of
autism as well as the elevat
stress that having a child w

behaviors toward a nev
infant. The aggressi
behaviors had gotten to th
point where the family ha
placed physical barriel
within the home to separat
the child with autism frot
the infant. The resulting affi
on the family led thenother

to describe theil
circumstance
prison. ol dm

room with the baby and he
[the child with autism] alwa
seems to be out there
bangng on the door to ge!

fading by means of sel
management o

hypothesized to lead tc
increases in learne
communication, play, an
caregiver s k
those skilloobserved in the
interactions between the -€
and-12-yearold siblings
who were typically
devel oping a

Also hypothesized were
decreases in  aggressii
which  would result i

avoiding theneed for outof-
home placement of the chil

aggressive behaviors has at us. o with autism.
parents and its subseque Foll owi ng
affect on paren interview, direc  Methods:

implemented treatments. observations, ah a The family consisted
This article surroundedtt f uncti onal the mother, the father an
case study of a 10 yeanld 0 c | i-implemerded ski the four siblings (ages:
child with autism who wa training of replacemer years, 8 months; 10 years,
displaying aggressit  behaviors and clinicie months; 8 years, 8 month

continued from pa

the assessment tooff choice because it provides
a basis for developing iatvention procedures
that match the functional characteristics ¢
behavior. For example, teanbia child to request
attenton from the teacher (positive reinforcemen
would not be expected to reduce problem
behavior that is maintained by escape from te
demands (negive reinforcement). Similarl
withholding attention may extinguish proble
behavior maintained by attentidrut would have
little effect on problem behavior maintained k
escape. Thus, resultsf a functional analysit
determine which procedural vations of FCT anc
EXT should be used in a particular case.
Several reports have indicated that proble
behaviors occasionally may be maintaineoly
more than one source of reinforcement (Da
Ho r n e rNeill, 29940S8mitHwata, Vollmer, &
Zarcone, 1993). For example, becauseoth
aggression and SIB so oftproduce a variety of
social consequences, individls who acquire
these behaviordecause they produce attention
may learn that the behaviors calare effective
means ofescape, and vice versa. When the sar
behavior serves nitiple functions, each functior
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must be addressed, usually in a different conte
and with a different treatment. FCT is an attrac
option for treating problem behavior havin
multiple social functions because its procedul
variations share common features even though
form of the response being taught and i
associated reinfoc e r di ffer (e
foll owed by attention
break from an ongoing task). Results of sev
studies have indicated that FCT may be

effective treatment for multiply controlle
problem behavior (Braithwaite & Richda2€00;

Day et al, 1994; Hagopian,Wilson, &Wild
2001), and the purpose of this study was ti
evaluate the effectiveness of FCT + EXT both
reduce multiply controlled problem behavior an
to increase the communicative skills of two you
children with atism spectrum disorders.

Method

Participants and Settings

Two children seen in an outpatient clin
specializing inthe assessment and treatment
severe problem behavior participated. Alison w
a 3yearold girl diagnosed with Pervasiv
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Developmental Disorder Not Otherwise
Specified, wlose problem behaviors
consistedof SIB, aggression, and disruptic
Peter was dY2-yearold boy diagnosed with
autism whose problem behaviors consiste
of SIB ad aggression. Both children ha
limited verbal repertoirebut were able to

use one to two-word phrases and simple
gestures and could bllow singlestep

instructions.

Sessions were conducted in clinil
therapy rooms equipped with onavay
observation windows. Rooms  were
equipped with a table, several chairs, ar
materials relevant to the specific condition
Two- to 4-hr clhic appointments were
conducted weekly for either 6 months
(Alison) or 3 months (Pete Sessions during
each weeklyappointment lasted 10 min.

Response Measurement and Reliability

Trained gradate and undergraduate
students collected data on the frequency ¢
SIB(head banging, sebiting, sethitting, or
selfscratching), aggression (hitting, kicki
biting, scratching, head butting others,
throwing obgcts at others), and disruptior
(property destruction, throwing objects, ol
knocking over furmire). Data also were
collected on the frequency of prompted
and unprompted communiative responses
(card exchangesy Alison; vocal requests by
Peter) during treatmerfrequency data were
converted to number of responses per
minute for purposes of data analysis.
Interobserveragreement was not assesse
for Peterds d aabikty tal
schedule additional observers during his
appointments. Interobserver agreement f
Al i ss opmoblem ad communicative
behaviors was assessed during 19% hefr
sessions by having a secondbserver
simultaneously but independently colle
data with the primary observer. Sessior
were divided into 10sec intervals, and dat:
were compared on an intervdly-interval
basis.  Agreement coefficients  wer
calculated by dividinghe smaller number of
responses in each interval by the large
number of responsesthese fractions were
averagedacross intervals and multiplied b
100%. Mean agreement scores for proble
and communicative behaviors were 98% an
97%, respectively.

Functional Analysis

A functional analysis (Ilwata, Dorsey, Sli
Bauman, & Richman, 1982/1994) wi
conducted for each child to identify the
consequences that maintained probler
behavior. The assessent consisted of four
conditions arrangechia multielement design
Duringthe attention condition, the child anc
a therapist were in a room. The tapist
asked thechild to play independently with
toys, then ignored the ¢l except to deliver

attentionfollowing occurrences of problem
behavior. The purposeof the attention
condition was to determine if problem
behavior was maintained by positive
reinbrcement (access to attention)During
the demand condition, a therapist prezed
academic (e.g., imit@n, color identification,
etc.) and hygienic (e.g., brush hair, wig
table, etc.) tasks to the childsing a three
step prompting sequence (verbal, gestur:
physical prompts). Compliancg@roduced
verbal praise; problem behavior produced :
brief break (® sec) from the taskThe
purpose of the demand condition was to
determine if problem behavior was
maintained by negative reinforcemen
(escape from demands During the ignore
condition, the child and a therapist were in .
room; however, the thapist never
interacted with thechild. The purpose of the
ignore condition was to dermine if
problem behavior was maintained by
automatic reinforcement (persisted in tt
absence of social contingenciedpuring the
play condition, no task demands wert
presented, and preferred toys andttention
were continuously available. No programme
consequences were arranged fagoroblem
behavior. The purpose of the play conditio
was toserve as the control conditiomgainst
which the test conditions were compared.
Results of the functional analysis show
that the poblem behavior of both children
was multiply controlled, maintained by bot
positive reinfarement (attention) and
negativereinforcement (escape). Therefore
each child was taught two functiona
alterndéive responses during treatment i
different contexts: Oneesponse produced
attention, andthe other response produced
escape. A multiple baseline dgs across
behavioral functionwas used to evaluate the
effectiveness of FCT + EXT on rates
problem and communicativdehavior.

Treatment Condjtions

Baseline.Two baselines conditions were
conducted with each child. One baseline
was the same as the attention condition
the functional malysis; the other was the
same as the demand condition of the
functional analysis.

FCT (attention) + EXThis intervention was
implemented during the attentiotondition.

Problem behavior no longer producec
attention  (EXT). Instead, communicati
responses produced approximately 20 se
of att e ngrespomse wastbharsla |
picture card to the therapist (depicting ¢
photo of Alison playing with an adulf.e t €
response was t me.sa@y
therapistinitially prompted the child t@mit

the communicative response and the
delivered attention. Sukequently, gorompt-

delay procedure was used to fade therapis
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prompting. Increasingly longer dela
between the occurrence of a communicativ
respong and subsequent prompts to
communicate were inserted contingent upo
the completion of sessions in whighates of
problem behavior were low (approximately
at or below 10% of baseline rates). Th
prompt-delay procedure continued until the
child exclusively emitted unpromptec
communicativeesponses.

FCT (escape) + EXThis intervention was
implemented duringhe demand condition.
Problem behavior no longer producec
escpe from demands (EXT). Instea
communicative responses produced a -3C
sec break fr onsrapoma
was to hand a card to the therapis
(depicting a phot os
response wast o s ay, 0Br e
therapist initially prompted the childo
request a break immediatelfollowing a
prompt to complete a task,hien gave the
child a break. Th@rompt-delay procedure
just described was used to & prompts to
communicate until the child emitted the
communicative response independéyt An
additional, differential  reinforcement
component was subsequently added to
treatment for Alison to increasmmpliance
with demands. Specifically, Alison receiee

preferred edibé contingent  upon
compliance with demands.
Results

Figure 1 shows the
Peterds functional

exhibitedhigher rates of problem behavior i
the attention and demand conditions relativ
to the play (control) condion. This pattern
of responding suggested that their probler
behavior was maintained by both positiv
and negative reinfoemment.

The top two panels of Figure 2 shov
Al i s o nnfest resultse ko the attentio
condition (upper panel), high rates o
problem behavior were observed during
baseline.FCT + EXT resulted in immedia
and sustaing decreases in problem
behavior(with the exception of two sessions
in which bursts of problem behavior
occurred). Independent (unprompted)
communication emerged and rimgined
occurred across session&. | i son6s
admission to the outpatient inic allowed
additional session time to thin the
reinforcement schedule for communicatiol
A graduated multipleschedule arrangement
was used, in which signaled periodef
reinforcement and extinction  for
communicative responses were alternate
(see Hanley, Iwata, & Thompsa2001, for
details). The thinning procedure inlia
consisted of a 45sec periodduring which all
communicative responses were reinfed;
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FIGURE 1 Rates of problem behavior exhibited by Alison and Peter during their functional

analyses.

followed by a 15sec period during which
reinforcement was unavailableneTterminal
schedule was one inwhich a Xmin
reinforcement period was followed by 2-
min EXT period. In the demantbndition
(lower panel), consistently high rates
problem behavior and low dvels of
compliance were observed during baseline
FCT + EXT resulted in immediasnd
sustained decreases in problem behavi
and consistent rates of independen
communication. In addition, levels ¢
compliance iereased as compared to
baseline levels wih the addition of the
differential reinforcement of complianc
component.

The bottom two panels of Figure 2 sho\
Peterds treat ment I
condition (upper panel), high rates o
problem behavior ad low levels of
compliance wereobserved during baseline.
FCT + EXT resulted in a gradual decreast
problem behavior. Independent
communication emerged during the fir
session and continued to occuconsistently
across sessions.
compliance increased relative to baselin
levels without the inclusion of additione
interventins. In the attention conditior
(lower panel), extremely high rates «
problem behavior were observed during
baseline.FCT + EXT resulted in immedia
and sustained decreasesn i problem
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behavior. Independet communication
emerged during the first session and wi
maintained across sess®mue to the short
duration of Peter
reinforcement schedule thinning was n
evaluated.

The parents of both children were traine
to implement the treahent procedures
initially  during rolplay sessions and
subsequently during in vivotreatment
sessionswith their children. Both caregivel
demonstrated a highdegree of accuracy
implementing treatment sessions. Paren
reports followng the completion of
outpatient treatment indicated that both
children continued to communicate fol
atiention and escapefrom demands and
engaged in little problem behir both at
home and at schoolAl i sonds |
reported that Alison began toocal/irequest
(rather than exchanging picture cards)
attention, breaks from demands, and vario
other preferreditems and activities.

Discussion

Results of this study illustrate the use

procedural  variations  of  differenti
reinforcement as treatment for multiply
controlled problem behavior. Results o

functional analyses indicated that the tw«
chil drends probl em
maintained by bothpositive and negative

reinforcement. Subsequently,CF + EXT
interventions  for each function were

implemented in different contexts and wee
associated with decreases inproblem

behavior, increases in appropriat
communicatig behavior, and increases i
compliance.

The assessment results add to a growi
body of literature indicating that the sam
problem behavior in the same individual m;
be maintained by difrent sources of
reinforcement.In the case illustrated here
both cshasdessmentndata suggeste
that a single intervention was unlikely to
very effetive in managing their behavic
across situational contexts. Although the ds
showed same variability, suggesting th
assessment should have continued long
the time constrais imposed by weekly
outpatient appointments prevented lengthy
assessmentNevertheless, results for bot
children were relatively clear and ar
represenative of outcomes obtained from
brief functional analyses (Northup et &
1991; Wacker et al., 1994; Wallace & Knigh
2003).

Two types of interventions were
designed to address # multiple functions
identifed through  assessment. On
intervention (implemented in the attentio
contexf) involved teaching an alternativt
attentionseeking response whileignoring
problem behavior; thether (implemented in
the demand context) involved teachingn
alternative esqe response while not
allowing problem behavior to produce
escape from ongoingtasks. Althoughthe
interventions were procedurally differen
they were derived from the samgeneral
approach to treatment in that they include
both differential reinforcemémnd extinction
components. These characteristics of tt
intervention processllustrate twoimportant
points: (a) Different types of treatment mi
be required for the same behavio
depending on the source of reinforcemen
that maintains it, and(b) differential
reinforcemenfprocedures are very flexible it
accommodating a wide rargyof variation.

A limitation of our research is that tr
necessity of varying interventions acros
contexts was not shown. For example, C:
and Durand (185) showed that FCT
appropriatefor attentiormaintained problem
behavior had little effect on chilein whose
problem behavior was maintained b
escape. Given the litations imposed by the
settingin which this study was conducted
we deemed this swtegy infeasible.
Neverthetss,a stronger demonstration of the
need to match treatment with functior
would have been provided by alternating
both interventions inboth contexts and
showing that FCT + EXT for attention
maintained behavior was ineffective whe
applied to escapemainained behavior and
vice versa.

Page 4



References

American Psychiatric Association. (1998)jagnostic and
statistical manual of mental disorddfth ed.).
Washington, DC: Author.

Braithwaite, K. L.,&Richdale, A. L. (2000). Functi
communication training toreplace challenging
behavior across two behavioral outcomeBehavioral
Interventions, 1210636.

Carr, E. G.,&Durand, V. M. (1985). Reducing beha
problems through functional communication trainir

continued from pa

and the infant 3 months). Th
participants included the child witt
autism and the infant. The child wi
autism:

0 w alsle teacombine words to form
simple sentences (e.g., houn + actior
noun + action + place), was toilet
trained, and could perform selfelp
skills, such as dressing himself w
minimal assistance. He frequen
engaged in solitary sedfimulatory

behavia € when not guided in

Journal of Applied Behavior Analysis, 11816126.

Dy , H. M. , Horner , R. H. ,
functions of problem behaviors: Assessment ar
interventionJournal of Applied Behavior Analysis, 2
2795289.

Fisher, W., Piazza, C., Cataldo, M., Harrell, R., Jefferst
& Conner, R. (1993).Functional communication
training with and without extinction and punishmer
Journal of Applied Behavior Analysis, Z8936.

Hagopian, L. P.,Wilson, D. M., &Wilder, D. A. (20(
Assessment and treatment of problem behavit

appropriate  activities. The chil
answered questions with yes/nc

responses, did not maintain ey
contact in social interactions, and di
not practice turn taking ir
conversation. ¢

The parentods pr
with the aggressivdehaviors that the
child with autism displayed toward the
infant. These behaviors include
osmot her (i ng) t he
choking the infant, running with ar
overturning t he

*NB: o0The traditional

maintained by escape from atition and access to
tangible itemsJournal of Applied Behavior Analysi
34,2298232.

Hanley, G. P., lwata, B. A., & Thompson, R. A. (201
Reinforcement schedule thinning following treatme
with functional communication trainingournal of
Applied Beéhavior Analysis, 3%#7538.

Horner, R. H., Carr, E. G., Strain, P. S., Todd, A.W., &
H. K. (2002). Problem behavior interventions f
young children with Autism: A research synthes
Journal of Autism and Developmental Disabilities,
42338446.

lwata, B. A., Dorsey, M. F., Slifer, K. J., Baumal
E..&Richman, G. S. (1994). Toward a functiol
analysis of selhjury. Journal of Applied Behaviol
Analysis, 27)978209. (Reprinted fromAnalysis and
Interventionin Developmental Disabilities, 320,
1982)

Iwata, B. A., Kahng, S.,Wallace, M. D., & Lindberg,
(2000). The functional analysis model of behavio
assessment. In J. Austin & J. E. Carr (Edsigbook
of applied behavior analys(ep. 61689). Reno, NV:
Context Press.

Kelly,M. E., Leam, D. C., & Van Camp, C. M. (2002). TI
effects of competing reinforcement schedules on th
acquisition of functional communicatiodournal of
Applied Behavior Analysis, 35563.

Northup, J.,Wacher, D., Sasso, G., Steege, M., Cigran:
Cook, J., etal. (1991). A brief functional analysis ¢
aggressive and alternative behavior in an outcli
setting. Journal of Applied Behavior Analysis, 2
50908522.

Shirley, M. J., lwata, B. A., Kahng, S., Mazaleski, J.
Lerman, D. C. (1997). Does functionaincounication
training compete with ongoing contingencies c
reinforcement? An analysis during respon
acquisition and maintenancelournal of Applied
Behavior Analysis, 3180104.

Smith, R. G., Iwata, B. A.Volimer, T. R.,&Zarcone,
(1993). Experimetal analysis and treatment @
multiply controlled selinjury. Journal of Applied
Behavior Analysis, 2B36196.

Wacker, D., Berg, W., Cooper, L., Derby, K., Steege
Northup, J., et al. (1994). The impact of function
analysis methodology on outpatie clinic services.
Journal of Applied Behavior Analysis, 4056407 .

Wallace, M. D.,&Knights, D. J. (2003). An evaluation 1
brief functional analysis format within a vocatiol
setting. Journal of Applied Behavior Analysis, 3
1255128.

encouraging the i
situationssuch as climbing stairs an
climbing chairs. é

The setting for the study was th
given environments in the house
which each of the respective targe
behaviors occurred. The design used fi
the study was a nonconcurrent multipl
baseline across behavioend settings,
i.e. baselines of each behavior acro
each setting were taken at differe
points in time.*

The sessions in which replaceme
behaviors were taught were conductec

mul t i pl eintimaan@dudces®velyircedaseimnumber ismbt usefll wHeratlsedoéhaviore

evolve sequentially over time and thus do not occur simultaneously. In this study, the design was additionally modificoeba@ar was assessed
nonconcurrently. The nonconoent baseline weakens the study; however, the longitudinal nature of the study required nonconcurrent assessme

behaviors that devel

oped

6t fii fF§ erent times. o
reative Perspéctives, Inc.
Autism Centers of Colorado



