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The current study included four experiments that functionally analyzed stereotypical
behavior. An analogue functional analysis was used in Experiment 1 to detect the function
of one student' s stereotypy which might serve to escape from task demands, obtain attention
from others, or produce sensory self-stimulation. An analysis of sensory modalities was
conducted in Experiment 2 to further analyze the possible sensory consequences causing the
student's stereotypy. Alternative sensory reinforcers were used in Experiment 3 to compete
with specific sensory consequences maintaining the student's stereotypy. Finally, functional
communication training (FCT) developed from prior functional analyses was used in Exper-
iment 4 to test specific hypotheses regarding the operant functions of stereotypical behavior
for the student. Results of the present study demonstrated sensory reinforcement was a de-
terminant of stereotypical behavior in this student. The specific function of stereotypy in
this student was maintained by visual stimulation. Moreover, FCT could be successfully

taught to decrease the student’s stereotypical responses.
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Abnormally high rates of stereotypic be- 1987).
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Therefore, detecting the causes of

havior are often found in persons with mental
retardation, autism, or related severe disabili-
ties. This aberrant behavior might affect
learning activities if it exhibited at high rates
(Koegel & Covert, 1972). Additionally,it
might inversely relate to social integration in

more inclusive settings (Durand & Carr,

stereotypy and reducing this aberrant behav-
ior becomes an important issue. Previous
studies have revealed that many variables,
such as demographic and environmental vari-
ables, might be relevant to the occurrence of
stereotypical behavior (e.g., Berkson & Ma-

son, 1963; Chock & Glahn, 1983). However,
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little is known regarding the functions of the-
se variables. On the other hand, despite a
variety of behavioral techniques being used
to reduce stereotypy in studies between 1960
and 1980 (LaGrow & Repp, 1984), little at-
tention was paid to the functions of stereo-
typy. Therefore, the effects of treatments
have been inconsistent (Lovaas, Newsom, &
Hickman, 1987). Further exploration to ex-
amine the functions that might exert their
control over stereotypy is needed.

The origin and functions of stereotypical
behaviors remains unclear. Contemporary
researchers found that stereotypy may be
maintained by operant functions (Durand &
Carr, 1987; Mace & Belfiore, 1990). Behav-
ioral analysis further posits that stereotypies
are maintained by positive and negative so-
cial and/or sensory reinforcement (Kennedy,
Meyer, Knowles, & Shukla, in press; Sprague,
Holland, & Thomas, 1997).

SENSORY
REINFORCEMENT

It was initially assumed that this behav-
ior was maintained by sensory consequences
(Lovaas et al., 1987). If stereotypy occurs
with and without task demands, across most
settings (Rincover, Peoples, & Packard,
1979), and has no observable antecedents or
consequences (Devany & Rincover, 1982),
this suggests sensory reinforcement.  This
hypothesis postulates that repetitive behav-
iors function to modulate sensory input to an
individual when the environment lacks or
provides too much stimulation. Support for

this position can be found in Rincover's
(1978) study. He demonstrated that subjects'
stereotypical behaviors could be maintained
by different sensory consequences. One sub-
ject's plate spinning stereotypy was eliminat-
ed when the table was carpeted to eliminate
auditory consequences. The proprioceptive
feedback was masked by taping a vibrator to
the back of the second subject's hand, and
finger flapping was reduced. When the pro-
prioceptive feedback was masked through
vibration, the third subject's object twirling
was significantly decreased. These results
have been supported by subsequent studies
(Rincover et al., 1979; Devany & Rincover,
1982). Recent studies used analogue func-
tional analyses (lwata et al., 1994) to simulate
a lack of environmental stimulation. If envi-
ronments occasion people engaging in stereo-
typy, individuals might exhibit high inci-
dences of stereotypy in alone conditions ei-
ther because of negative reinforcement (i.e.,
lowered levels of stimulation) or to self-
stimulate themselves (positive reinforcement)
owing to understimulation in the environment.
Some researchers have proposed these func-
tions (Applegate, Matson, & Cherry, 1999;
Mason & Iwata, 1990; Sturmey, Carlsen,
Crisp, & Newton, 1988; Wehmeyer,
Bourland, & Ingram, 1993).

Although sensory consequences may
contribute to the maintenance of stereotypic
responses, it still lacks robust evidence to
conclude that these stimuli can be responsible
for the development of the stereotypy due to
difficulties in measuring these events (Ken-
nedy, 1994). It is difficult to declare that
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stereotypy is maintained by sensory conse-
guences unless the consequence can be sys-
tematically manipulated to demonstrate its
relation to this behavior.

Negative Social Reinforcement

Stereotypical behaviors may be main-
tained by negative reinforcers involving es-
cape or avoidance of noxious social stimuli
(Durand & Carr, 1987; Sturmey et al., 1988;
Mace & Belfiore, 1990). This viewpoint
posits that individuals might exhibit high
rates of stereotypy to escape from demands or
noxious settings.

Although some individuals' stereotypical
behaviors could be emitted to escape noxious
stimuli, others might function for other rein-
forcers (Repp, Felce, & Barton, 1988). Simi-
larly, Applegate et al. (1999) found that ste-
reotypies were maintained by nonsocial con-
sequences, such as alone conditions and self-
stimulation, rather than an escape from the
task demand.

Positive Social Reinforcement

Stereotypical behaviors may be main-
tained by positive reinforcers involving atten-
tion or tangible items from others (Dadds,
Schwartz, Adams, & Rose, 1988; Thompson
& Berkson, 1985; Frea & Hughes, 1997).
This positive reinforcement perspective hy-
pothesizes that individuals might exhibit high
levels of stereotypy to obtain attention or
favored items from others.

Contrary to this view, Repp et al. (1988),
in a study with 2 students with severe mental
retardation who exhibited stereotypic re-
sponding, found that stereotypyies were
maintained by self-stimulation rather than
positive reinforcers, such as attention from

staff. Other studies have shown that some
individuals rarely exhibit stereotypy to gain
attention (e.g., Sturmey et al., 1988). These
inconsistent findings suggest that the func-
tions maintaining stereotypy are so complex
that no single study has thoroughly detected
all its functions. Further studies conducted in
comparison with a variety of attention and
other variables are needed.
Multiply Determined Stereotypy
Despite considerable research and a
number of hypotheses, such as self-stimulation
(positive and/or negative sensory reinforce-
ment), positive social reinforcement, and nega-
tive social reinforcement, no conclusions ap-
ply to all individuals who emit stereotypy.
This suggests that the functional control of
stereotypy might be multiple and complex
(Kennedy et al., in press; Sprague et al.,
1997). One single factor may not account for
all causes of stereotypy. Stereotypy might be
maintained by positive sensory reinforcement
or negative sensory reinforcement, respec-
tively, in some individuals with mental retar-
dation, but for other cases, positive social
reinforcement or negative social reinforce-
ment might reasonably account for its causes.

PURPOSE OF THE STUDY

The first purpose of this study was to
examine possible functions of one student’s
stereotypy maintained mainly by positive
and/or negative social reinforcement, and/or
sensory reinforcement. Analogue functional
analyses were used in Experiment 1 to detect
stereotypy which served as escape from task
demand, obtaining attention from the investi-
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gator, and producing self-stimulation.

Second, if the functions for the student’s
stereotypy were maintained by sensory con-
sequences, this study would seek to expand
the field's current ability to identify specific
sensory reinforcers that maintain stereotypy.
To conduct experimental analyses of possible
visual, auditory, or tactile sensory conse-
quences that might maintain stereotypy, func-
tional analyses in Experiment 2 were used to
mask the possible sensory consequences
causing stereotypy.

Third, if specific sensory consequence
maintained stereotypy could be marked to
demonstrate its effect on stereotypy, this
study would seek to detect possible alterna-
tive sensory reinforcers that might compete
with specific sensory consequences maintain-
ing stereotypy. Functional analyses in Exper-
iment 3 were used to demonstrate the effect
of alternative sensory reinforcers.

Finally, if the functions for the student’s
stereotypy were maintained either by social
reinforcement, sensory reinforcement, or
multiple reinforcements, this study would test
functional analysis findings via a concurrent
operants procedure. Experiment 4 sought to
examine the effect of functional communica-
tion training developed from prior functional
analyses to test specific hypotheses regarding
the operant functions of stereotypical behav-
ior. According to these purposes, there were
several hypotheses in this study:

Hypotheses of the Study

1. The functions of this student’s stereo-
typy may be maintained either by sensory
reinforcement, positive social reinforcement,
or negative social reinforcement.

2. If the student’s stereotypy was main-
tained by sensory reinforcement, it could be
reduced by masking either visual, auditory, or
tactile consequences.

3. Alternative sensory reinforcers may
be successfully used to compete with the stu-
dent’s stereotypy.

4. Functional communication training
developed from the results of function anal-
yses may be successfully taught to reduce the
student’s stereotypy.

GENERAL METHOD

Student and Setting

Susan was enrolled in a special school
which included one teacher and one teacher
assistant in her class. She was selected be-
cause of her high rates of stereotypical behav-
ior that were exhibited throughout the day.
She was 8 years old and classified as severely
mentally retarded, physical impaired, and
having autistic tendencies. She could feed
herself using utensils. She could not walk
and often crawled on the floor. She sat in her
wheelchair while participating in physical
education and in music class. She babbled a
lot and sometimes spoke several words or
short sentences randomly (e.g., "stop, boy"
and " Oh Man"). She also seemed to echo
phrases she heard earlier, but with no mean-
ing attached to them. Her auditory compre-
hensive ability was 6 months and her expres-
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sive communication ability 12 months, as
measured by the Preschool Language Scale-3;
while her communication was 11 months as
measured by the Vineland Adaptive Behavior
Scales one year ago. Susan could follow
simple, verbal commands when accompanied
by physical and verbal prompts. Her stereo-
typy consisted of flexing the fingers of her
right hand.
Measures

The independent variables in this study
were different manipulative conditions. In
Experiment 1, the independent variables were
possible operant functions for stereotypy. In
Experiment 2, the independent variables were
sensory masking conditions employed to re-
duce stereotypical responses. The main inde-
pendent variables were an alternative sensory
reinforcer and FCT in Experiment 3 and 4,
respectively. On the other hand, the depend-
ent variables in this study were stereotypical
responses. Susan’s stereotypical behavior is
finger(s) movement. Her stereotypical re-
sponses were defined as “Flip with finger(s)”
or “Finger(s) wiggle.” The investigator vide-
otaped each condition using a videocassette
recorder and a stopwatch. Two observers
recorded the frequency of stereotypical re-
sponses by employing a 15-s partial interval
sampling method. All data were converted to
percentage of 15-s intervals during which
stereotypical behavior occurred.
Interobserver Agreement

Before conducting the functional analy-
sis, two graduate students in special educa-
tion were trained for 4 hr to use the observa-
tional system and reached a 90% agreement
criterion, and then served as observers for all

sessions. These two observers recorded data
independently and compared with data sheet
simultaneously. Across students and experi-
ments an average of 22% sessions (range,
20% to 33%) were scored for interobserver
agreement. An agreement was computed
using an interval-by-interval agreement
method to assess percentage agreement for
the frequency of stereotypical behaviors
(Kazdin, 1982). Interobserver agreement was
computed by dividing the number of agree-
ments by the number of agreements plus the
number of disagreements and multiplying by
100%. The interobserver agreement for Su-
san’s stereotypical behavior is 94% (85% to
100%) in Experiment 1, 94% (90% to 100%)
in Experiment 2, 95% (90% to 100%) in Ex-
periment 3, and 94% (85% to 100%) in Ex-
On the other hand, the
interobserver agreement for Susan’s sign
communication is 96% (85% to 100%).

periment 4.

EXPERIMENT 1:
ANALOGUE FUNCTIONAL
ANALYSIS

METHOD

Procedure

Before functional analyses were con-
ducted, Susan was observed in her class-
rooms to analyze possible antecedent and
consequence events. She was observed about
6 hr across activities for 1 day.

A multielement design (Sidman, 1960)
was employed to assess the occurrence of
stereotypy across four conditions: (a) atten-
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tion, (b) demand, (c) alone, and (d) play.
Each condition was presented once per day
for 5 min with a random sequence occurring
each day. Sessions were conducted at the
same time each day. All sessions were vide-
otaped by a graduate student and recorded by
two graduate students using data sheets. The
graduate student positioned video camera
facing the student from approximately 2 m,
repositioning it if the participant moved.
These conditions were used to identify possi-
ble operant functions that the stereotypy
might serve. During the Attention condition,
the investigator and Susan were seated next
to each other. When seated the investigator
read a magazine, while she was provided
with toys. If stereotypy occurred, the investi-
gator provided 5 seconds of social comments
to her, telling her not to engage in stereotypi-
cal responses, and provided physical contact.
After the 5 seconds of social comments
elapse, the next occurrence of stereotypical
responses occasion a similar consequence.
All other responses exhibited by the subject
were ignored. During the Demand condition,
the investigator and Susan were seated next
to each other. The investigator delivered a

verbal demand every 10 seconds (e.g., "Push
the button™). Correct responses were imme-
diately praised and incorrect or no responses
resulted in a partial physical prompt after 10
seconds elapsed. Any occurrence of stereo-
typical responses resulted in 30 seconds ces-
sation of task demands. During the Alone
condition, Susan was seated in her wheelchair.
No social interaction or activities occurred
during this condition. During the Play condi-
tion, the investigator and Susan were seated
next to each other. Susan was provided with
a music toy identified by her teachers as be-
ing preferred and was praised every 30 se-
conds in the absence of stereotypy (occur-
rences of stereotypical responses were ig-
nored)

RESULTS

Figure 1 displays the results of the func-
tional analysis for Susan. The results for her
functional analysis presented a high frequen-
cy of stereotypy across all four conditions.
For all of the sessions a mean of 89% (range,
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Figure 1. Percentage of intervals engaged in stereotypical behavior in
analogue functional analysis
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80% to 95%) of intervals contained stereo-
typy in the Alone condition, a mean of 65%
(range, 40% to 90%) of intervals contained
stereotypy in the Play condition, a mean of
69% (range, 30% to 100%) of intervals con-
tained stereotypy in the Demand condition,
and a mean of 74% (range, 50% to 95%) of
intervals contained stereotypy in the Atten-
tion condition. The results showed an undif-
ferentiated pattern across all conditions.

EXPERIMENT 2:
ANALYSIS OF SENSORY
MODALITIES

METHOD

The second study further analyzed high
levels of stereotypical behaviors occurring in
the Alone condition identified in Experiment
1 to assess possible sensory functions that
caused these behaviors. The same definitions
of stereotypical responses, measures, settings,
and interobserver agreement in Experiment 1
were conducted through this study.
Procedure

Experiment 2 used functional analyses
to assess the possible sensory consequences
of stereotypy for Susan. A multielement de-
sign was used to assess the occurrence of stere-
otypy across four conditions: (a) Alone, (b)
Auditory masking, (c) Tactile masking, and
(d) Visual masking conditions. During the Vis-
ual masking condition, the investigator and
Susan who was seated in a wheelchair, were
seated next to each other. One metal plate

was put in front of her eyes to cover visual
effects possibly produced by stereotypy. The
mental plate is 33 c¢cm in length, 30 cm in
width, and 1 cm in thickness and was held
between eyes and fingers that allowed Susan
to exhibit stereotypy, but did not allow her to
see her stereotypic responses. During the Au-
ditory masking condition, Susan was seated
alone. A pair of plastic safety earplugs was
put in her ears to mask possible auditory con-
sequences produced by stereotypy. The ear-
plugs are circular cones with a diameter of
0.6 cmand 1.5 cm in length. During the Tac-
tile masking condition, Susan was seated
alone. A pair of gloves was used for her to
cover tactile effects possibly produced by
stereotypy. During the Alone condition, Su-
san was seated in a wheelchair and received
no social interaction or activities. Each con-
dition was presented once per day for 5 min
with a random sequence occurring each day.
Sessions were conducted at the same time
each day.

RESULTS

Figure 2 displays the results for Susan's
analysis of sensory modalities. The results
for her analysis of sensory modalities also pre-
sented a high frequency of stereotypy across the
Alone, Auditory, and Tactile masking condi-
tions, but a low frequency of stereotypy in the
Visual masking condition. The results suggest
that visual stimulation is functioning as rein-
forcer for Susan. For all of the sessions a
mean of 85% (range, 80% to 100%) of inter-
vals contained stereotypy in the Alone condi-
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analysis of sensory modalities

tion, a mean of 83% (range, 60% to 100%) of
intervals contained stereotypy in the Auditory
masking condition, a mean of 70% (range,
35% to 100%) of intervals contained stereo-
typy in the Tactile masking condition, and a
mean of 11% (range, 0% to 30%) of intervals
contained stereotypy in the Visual masking
condition.

EXPERIMENT 3:
ANALYSIS OF
COMPETING SENSORY
STIMULATION

METHOD

This experiment examined competing
sensory stimulation as a means to decrease
stereotypy and to further test the sensory con-
sequences identified in Experiment 2.
Procedure

A multielement design was used to as-
sess the occurrence of stereotypy across five
conditions: (a) Visual Game, (b) Alone, (c)

Tactile masking, (d) Auditory masking and (e)
Visual masking conditions. During the Visual
Game condition, the investigator and Susan
sat next to each other. A preferred hand-held
video game was provided to her to compete
with possible visual effects created by stereo-
typy. The Alone, Visual, Auditory, and Tac-
tile masking conditions were the same as
those conducted in Experiment 2. Each con-
dition was presented once per day for 5 min
with a random sequence occurring each day.
Sessions were conducted at the same time
each day.

RESULTS

Figure 3 displays the results for Susan's
analysis of competing sensory stimulation.
Throughout 20 sessions she exhibited a high
frequency of stereotypy within the Alone,
Auditory, and Tactile masking conditions but
a low frequency of stereotypy in the Visual
Game and the Visual masking conditions.
The results suggest that visual stimulation can
be successfully substitutable for her stereo
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analysis of competing sensory stimulation

typical responses. For all of the sessions a
mean of 11% (range, 5% to 25%) of intervals
contained stereotypy in the Visual Game
condition, a mean of 95% (range, 90% to
100%) of intervals contained stereotypy in
the Alone condition, a mean of 93% (range,
80% to 100%) of intervals contained stereo-
typy in 88% (range, 80% to 95%) of intervals
contained stereotypy in the Tactile masking
condition, and a mean of 3% (range, 0% to
5%) of intervals contained stereotypy in the
Visual masking condition.

EXPERIMENT 4
ANALYSIS OF
STEREOTYPY USING
A CONCURRENT
OPERANTS PROCEDURE

METHOD

Experiment 4 analyzed if stereotypy

served distinct and separate operant functions.

Because of the undifferentiated results that

were obtained in Experiment 1, it was unclear
whether stereotypy served multiple operant
functions, or only occurred for sensory con-
sequences.
Research Design

A mixed design with an ABAB with-
drawal embedded within a multiple baseline
design across operant functions was used to
evaluate the effects of functional communica-
tion training on stereotypical behaviors. The
percentage of the time intervals with stereo-
typy was the dependent variable. Functional
communication training developed from Ex-
periments 1, 2, and 3 was the independent
variable. All sessions were taken across three
conditions including Visual stimulation, De-
Thus,
through observation and data collection, the

mand, and Attention conditions.

effects of treatment procedure on the stereo-
typical behaviors were examined.
Procedure

Baseline. Potential operant functions
identified in Experiments 1 and 2 were incor-
porated into the baseline. The three condi-

tions were Visual stimulation, Demand, and
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Attention and were used to further test the
possibility that multiple functions were
served by Susan's stereotypy. During the
Visual stimulation condition, Susan was seat-
ed in her wheelchair while providing no in-
teraction. The procedures of the Demand and
Attention conditions were the same as Exper-
iment 1. The same stereotypical responses
and measures as Experiment 1 were conduct-
ed.

Functional communicational training.
During this phase, a treatment procedure,
functional communication training, devel-
oped from the result of functional analysis
was applied sequentially to stereotypical re-
sponses. An alternative behavior was select-
ed to occasion a similar consequence for each
response-reinforcer relation established in
baseline (Carr & Durand, 1985; Durand &
Carr, 1991). Susan was taught alternative
responses that would replace her stereotypical
responses for visual stimulation, escape, and
attention. After the initial baseline was estab-
lished, intervention began. Susan's stereo-
typy was maintained by visual consequence,
and visual stimulation was effectively substi-
tutable for her stereotypical behavior as
demonstrated in Experiments 2 and 3. There-
fore, following the baseline and observation,
the investigator decided that the first func-
tional communication training would be em-
ployed during the Visual stimulation condi-
tion. During this condition Susan was seated
in her wheelchair, while the investigator sat
next to her providing no interaction with her.
Following Susan’s fingers movement, the
investigator would use functional communica-

tion training to physically and verbally
prompt her to request to play a videogame by
making the sign for videogame (e.g., "Susan,
if you want to play the videogame, what do
you do?"). After Susan signed for videogame,
the investigator would show her the video-
game for 15 seconds. Consequences for ste-
reotypical behaviors were the same as stereo-
typy in the baseline conditions. The physical
prompts were faded until Susan's percentage
of intervals with sign communication was
20% higher than the average of those in base-
line lasting two sessions.

Teaching Susan an appropriate response
to remove a difficult task was taught in a sim-
ilar manner as seeking the videogame play.
After Susan exhibited her stereotypical re-
sponses during this demand condition, the
investigator would physically and verbally
prompt her to request a break with the sign
for break (e.g., "Susan, if you want a break,
what do you do?"). After Susan signed for a
break, the investigator would give her a break
for 30 seconds. The physical prompts were
faded until Susan's percentage of intervals
with sign communication was 20% higher
than the average of those in baseline lasting
two sessions.

Teaching Susan appropriate responses to
get the investigator's attention was the last
step for intervention. During the Attention
condition Susan was seated in her wheelchair,
while the investigator sat next to her reading
a magazine.  Following a stereotypical
movement, the investigator would use func-
tional communication training to physically
and verbally prompt her to obtain attention
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with the sign for attention (e.g., "Susan, if
you want my attention, what do you do?"). If
Susan signed for attention, the investigator
would give her praise and feedback for 5 se-
conds (e.g., " Susan, | like the way you draw
my attention."). The physical prompts were
faded until Susan's percentage of intervals
with sign communication was 20% higher
than the average of those in baseline lasting

two sessions.

RESULTS

Figure 4 shows the results for Susan's
functional communication training across the
Visual game, Demand, and Attention condi-
tions. In the Visual game condition, Susan's
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mean percentage of stereotypical responses
occurring during the first baseline was 97%
(range, 90% to 100%). After 9 sessions of
teaching Susan use sign to request videogame,
her stereotypical behavior was reduced to a
mean percentage of 11% (range, 0% to 45%)
in the Visual game condition. However, at
this time after 5 second sessions of teaching
her use sign to request a break from demand,
her rates of stereotypical behavior was still
high in the Demand condition (M = 74%;
range, 50% to 95%). Therefore, it was re-
versed to baseline in the Visual game condi-
tion. Susan's mean percentage of stereotypi-
cal responses occurring during the second
baseline was 98% (range, 95% to 100%).
After another 10 sessions of teaching Susan
use sign to request videogame, her stereotyp-
ical behavior was dramatically reduced to a
mean percentage of 5% (range, 0% to 10%)
in this condition. In contrast, in the Demand
condition, her mean percentage of stereotypi-
cal responses occurring during the baseline
was 84% (range, 60% to 100%). Following
the intervention for requesting videogame,
the functional communication training for
asking a break from a demanding task was
introduced to Susan. After 17 sessions of
teaching Susan use sign to request a break
from task demand, the mean of her stereotyp-
ical responses was 77% (range, 50% to 95%).
With respect to the Attention condition, her
mean percentage of stereotypical responses
occurring during the baseline was 82% (range,
55% to 95%). Following the Demand condi-
tion, appropriate requesting for attention was
taught to Susan. After 8 sessions of teaching

Susan use sign to obtain adult's attention, the
mean of her stereotypical responses was 83%
(range, 55% to 95%).

On the other hand, Susan's communica-
tion responses showed an inverse pattern to
that for stereotypy only in the Visual game
condition. In this condition, Susan's mean
percentage of communication responses oc-
curring during the first baseline was 37%
(range, 35% to 40%). After 9 sessions of
teaching Susan use sign to request videogame,
her communication response was increased to
a mean percentage of 89% (range, 60% to
100%) in the Visual game condition. When it
was reversed to baseline in the Visual game
condition, Susan's mean percentage of com-
munication responses occurring during the
second baseline was 50% (range, 40% to
60%). After another 10 sessions of teaching
Susan use sign to request videogame, her
communication response was increased to a
mean percentage of 69% (range, 40% to 95%)
in this condition. In contrast, in the Demand
condition, her mean percentage of communi-
cation responses occurring during the base-
line was 9% (range, 0% to 20%). After 17
sessions of teaching Susan use sign to request
a break from task demand, the mean of her
communication responses was 27% (range,
0% to 70%). With respect to the Attention
condition, her mean percentage of communi-
cation responses occurring during the base-
line was only 1% (range, 0% to 10%). After
8 sessions of teaching Susan use sign to ob-
tain adult's attention, the mean of her com-
munication responses was 9% (range, 0% to
20%).
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The results from Experiment 4 suggest
that although multiple operant functions were
attempted to be established, only access to
competing visual stimulation (visual game)
functioned as a reinforcer and established an
alternative response. The results further clar-
ify undifferentiated patterns found in Exper-
iment 1 and suggest that the initial analog
functional analysis suggesting an undifferen-
tiated pattern should not be interpreted as
identifying multiple functions. Instead, it
was revealed that the behavior was only func-
tioning for sensory consequences.

DISCUSSION

Results of the present study demonstrat-
ed that sensory reinforcement was a determi-
nant of Susan’s stereotypical behavior. The
functions of stereotypies were maintained by
visual stimulation. In contrast, social rein-
forcement seemed to have no impact on her
stereotypy. This finding suggests that her
stereotypical responses occurred frequently in
a lack of environmental stimulation without
antecedent and consequent events. The im-
plication of this finding emphasizes the im-
portance of interventions designed to provide
another appropriate competing sensory rein-
forcer to replace stereotypy. It is necessary to
teach students appropriate way to request the
competing sensory stimulation through func-
tional communication training in order to
reduce stereotypy.

The present study has shown that indi-
vidual with developmental disabilities emit-
ted a lot of stereotypical behavior to make

sensory input when alone. It supported the
hypothesis that stereotypical behavior was
maintained by sensory consequences (Lovaas
et al.,, 1987). In consistent with this view,
prior studies (Applegate et al., 1999; Mason
& lwata, 1990; Sturmey et al., 1988;
Wehmeyer et al., 1993) have demonstrated
that high rates of stereotypical behavior oc-
curred in alone conditions. The results of
their studies suggest that this behavior func-
tions to obtain sensory reinforcers. However,
specific sensory consequences have never
been found by these studies. Therefore, spe-
cific sensory consequences have to be detect-
ed before drawing definite conclusions.

With respect to the analogue functional
analysis conducted in Experiment 1, the pre-
sent data were undifferentiated for Susan,
because high levels of stereotypy occurred
during all assessment conditions. One possi-
ble explanation is that her stereotypy served
multiple functions and stimulation provided
in the Play (control) condition failed to com-
pete with stereotypy. However, these pat-
terns of stereotypical responses might also
suggest that none of the alternative activities
available during all assessment conditions
could compete with the sensory reinforcers
maintaining stereotypical behaviors, and the
functions of stereotypy might be merely un-
der control of sensory reinforcement. This
possibility is further supported by Experiment
4 which showed Susan's stereotypical re-
sponses were merely maintained by sensory
reinforcement (visual stimulation). This find-
ing was also supported by lwata et al. (1994)
who showed three subjects exhibited ex-
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tremely high levels of self-injurious behav-
iors during all assessment conditions and
suggested that these behaviors were main-
tained by sensory reinforcement.

Susan's data from the analogue func-
tional analysis indicated that the functions of
her stereotypy were undifferentiated across
all four conditions, suggesting that her stereo-
typy might be maintained either by multiple
functions or just by sensory stimulation.
Through experimental manipulation and analy-
sis of sensory masking of consequences, it
was shown that her stereotypical behavior
dramatically decreased during the visual
masking condition, suggesting that her target
behavior served to obtain visual stimulation.
Alternative visual stimulation (visual game)
was used to compete with her stereotypy in
Experiment 3. The results indicated that the
alternative visual stimulation almost elimi-
nated her stereotypy. It was further demon-
strated that visual stimulation was the source
of her stereotypy. Finally, functional com-
munication training was implemented to test
the functional analysis findings. The rein-
forcers used in the functional communication
training were equivalent to those maintained
by stereotypical behavior. In the visual stim-
ulation condition, functional communication
replaced the student's stereotypical behaviors
with more appropriate behaviors when pro-
vided an equivalent reinforcer to the stereo-
typical behavior. On the other hand, both in
demand and attention conditions, however,
functional communication training cannot
decrease the student’s stereotypy. These re-
sults indicate that stereotypical behavior

serves as sensory reinforcement (visual stim-
ulation) rather than multiple functions (posi-
tive or negative social reinforcement) and
clarify the undifferentiated results found in
Experiment 1. However, the pattern in this
study seemed inconsistent with those con-
ducted by Kennedy et al. (in press) who
showed one subject's stereotypy was main-
tained by multiple functions including posi-
tive and negative social reinforcement, and
sensory reinforcement. It could be that there
existed different patterns across assessment
conditions between these two studies in the
analogue functional analysis, and different
patterns may reveal different functions of
stereotypy. For example, in this study the
subject (Susan) exhibited high rates of her
stereotypy across all four conditions, whereas
the subject in the study of Kennedy et al. (in
press) exhibited high rates of his stereotypy
across three conditions and low rates only in
the Play (control) condition. It is possible
that stereotypy across all conditions may be
maintained by sensory reinforcement because
all alternative stimuli presented could not
compete with stereotypy (lwata et al., 1994).
In contrast, stereotypy exhibited all condi-
tions except lower in control (play) condition
may be maintained by multiple functions. It
could be that stimulus provided in control
condition could successfully compete with
stereotypy. If this is the case, undifferentiat-
ed results in some studies come from ana-
logue functional analysis may be easily inter-
preted. However, more research needs to be
done to confirm this hypothesis.
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A related issue is the relation between
response function and response topography.
The functions of stereotypical behavior may
relate to their topographies in analysis of sen-
sory modalities. In this analysis of sensory
consequences response topography may im-
ply operant function. That is, the type of
stimulation a response produces was associ-
ated with the behavior that occurred. It could
well be that stereotypical behavior with a
specific topography can be predictive of a
particular sensory function. For example,
Susan was often moving her fingers in front
of eyes. Thus, such topography may suggest
that visual stimulation functions to maintain
her stereotypy. Later on, the visual stimula-
tion was demonstrated to serve as a sensory
reinforcer maintaining her stereotypical be-
havior in Experiments 2, 3, and 4. This find-
ing is consistent with the study of Kennedy
and Souza (1995) who showed that self-
injurious eye-poking was associated with the
visual stimulation it produced. In such cases
the topography of the response provides clues
as to why the response is occurring. This
suggests that the form of a response may pre-
dict the sensory function it serves.

The results of this study suggest several
areas for further research. More studies ex-
tending functional analyses to detect specific
sensory consequences maintained stereotypy
are needed. Previous studies (e.g., Sturmey
et al., 1988) indicated that stereotypy oc-
curred in the Alone condition might be rele-
vant to sensory reinforcement. However,
little is known about the actual mechanisms
underlying the behavior. The hypotheses

regarding what kind of sensory stimulation
contributes to stereotypy never be tested
thoroughly, so it lacks the evidence that sen-
sory consequence is the cause of stereotypy.
At best, these analyses only show some rela-
tion between stereotypy and poor environ-
mental stimulation. So far, few studies (e.g.,
Rincover, 1978) have conducted further anal-
yses to examine what specific sensory conse-
guences might cause stereotypical behaviors.
Therefore, there is a need to further extend
alone condition analyses which assume a lack
of stimulation in the environment to examine
specific sensory stimulation that may control
stereotypy before more effective environmen-
tal stimulation could be adopted.

Furthermore, researchers should pay
more attention to analyzing perceptual stereo-
typy rather than stereotypical object manipu-
lation. One of the earliest studies to assess
stereotypy maintained by specific sensory
stimulation is Rincover (1978) who masked
the sensory consequences postulated to main-
tain stereotypical behavior and demonstrated
spinning plates on table was maintained by
auditory stimulation in one student. He
masked auditory stimulation for the student
and showed decreases in stereotypy. He
showed a good path to study specific sensory
consequences via masking sensory conse-
guences, however, the student in his study
displayed stereotypy of object manipulation
rather than perceptual stereotypy. The possi-
bility is high that removal of certain objects
might directly eliminate stereotypical re-
sponses even though you do not realize the
functions of stereotypy. Thus, further studies
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need to focus on analyzing perceptive func-
tions of stereotypy instead of object manipu-
lative stereotypy.
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