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Many authors have reported that the development of programs for producing durable
extra-therapy responding lags behind the development of programs for producing initial
behavior change. In Experiment I, responding was recorded continuously in both the
therapy and extra-therapy settings. The results showed that one child did not generalize
to the extra-therapy setting, but that other children did. However, for the children who
generalized, extra-therapy responding was not maintained. Therefore, in Experiment II
two variables affecting the durability of extra-therapy responding were assessed and
found to be influential: (a) the use of partial reinforcement schedules in the original
treatment environment; and (b) the presence of noncontingent reinforcers in the extra-
therapy environment. The results suggest that there are two distinct parameters of extra-
therapy responding: generalization and maintenance. A technology for producing dura-
ble extra-therapy responding is discussed in terms of different treatment procedures
required for different deficits in extra-therapy responding.
DESCRIPTORS: generalization, maintenance, durability of treatment gains, extra-

therapy responding, parameters, noncontingent reinforcement, partial reinforcement,
stimulus control, reinforcement schedules, autistic children

To develop a successful treatment program,
one must be concerned with at least three major
results: first, the initial acquisition of a behav-
ioral change; second, the generalization of that
change to settings outside of treatment, and
third, the maintenance of change over time in
settings outside treatment (Baer, Wolf, and
Risley, 1968; Bandura, 1969, 1976). Applied
behavioral research has generally focused on
producing a behavioral change in the treatment
setting, with little attention given to studying the
generalization and maintenance of the change.
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There has been increasing concern with the
importance of both generalization and mainte-
nance of behavioral changes (Atthowe, 1973;
Barrish, Saunders, and Wolf, 1969; Kazdin,
1973a, b; Kazdin and Bootzin, 1972; MacPher-
son, Candee, and Holman, 1974; O'Leary and
Drabman, 1971; Walker and Buckley, 1972).
However, as Kazdin and Bootzin (1972) and
O'Leary and Drabman (1971) point out, there
have been few direct attempts systematically to
investigate variables that influence these
changes. Exceptions to this are studies in which
extra-therapy settings are programmed by train-
ing parents (Lovaas, Koegel, Simmons, and
Long, 1973; Patterson and Brodsky, 1966),
teachers (Wahler, 1969), peers (Patterson and
Anderson, 1964), or by multiple therapists
(Stokes, Baer, and Jackson, 1974). Thus, it
seems that generalization and maintenance do
not occur naturally (without special interven-
tion).

In a previous experiment (Rincover and Koe-
gel, 1975), we suggested that a difficulty in the
study of extra-therapy responding may lie in the

1977, 10, 1-12 NUMBER 1 (SPRING) 1977



ROBERT L. KOEGEL and ARNOLD RINCOVER

separation of generalization and maintenance
data. In most studies, the initial behavioral
change is acquired in the therapy setting, and
then posttreatment responding is usually as-
sessed both in another setting (reflecting gener-
alization) and over a period of time or trials (re-
flecting maintenance). The problem arises when
no improvement is observed in the posttreat-
ment environment, which is usually the case. In
this instance, one does not know whether the
behavior change did not generalize, or whether
it did generalize but was not maintained in the
extra-therapy setting. If the behavior change oc-
curs outside the therapy setting, then generaliza-
tion has occurred. At that point, other variables
(e.g., the occurrence or absence of reinforce-
ment) in that setting may influence the mainte-
nance of extra-therapy responding. To assess this
possibility, we decided to begin our research in a
controlled laboratory setting, approximating
the conditions that might occur in a typical
clinic. This analogue approach was used in an
attempt to isolate variables that might be ma-
nipulated in various clinical settings.

EXPERIMENT I

This experiment was concerned with separat-
ing the measurement of generalization and
maintenance. The assessment began at the begin-
ning of the treatment intervention, before gen-
eralization and maintenance data could become
confounded. By concurrently recording the chil-
dren's behavior in both the treatment environ-
ment and in an extra-therapy environment, we
were able to assess whether or not generalization
would occur. Then, if any generalization was
observed, continued recording in both settings
made it possible to assess the maintenance of the
behavior change in the extra-therapy environ-
ment. In short, the major questions being asked
were: (1) would the children's responding gen-
eralize to the extra-therapy environment; and
(2) if generalization occurred, would correct re-
sponding in the extra-therapy setting be main-
tained over time?

METHOD

Subjects
Three male autistic children, none of whom

had participated in our previous research on gen-
eralization, was each diagnosed by agencies not
associated with this project. Each child was se-
verely psychotic and resided in an institution
during this study. All of the children were either
mute or echolalic, displaying no appropriate
contextual speech. Each child engaged in a
great deal of self-stimulatory behavior and was
minimally responsive to instruction. All three
children were untestable on the Stanford-Binet
IQ test. Their IQ scores were estimated to be less
than 10. On the Vineland Social Maturity Scale,
all three children were placed below the 2-yr
level; chronological ages were 7.5, 9.0, and 11.0
yr.
When a child was brought to our laboratory,

a therapist first selected a new behavior to teach
him, and training was conducted on the new
target behavior. Simultaneously, the child's re-
sponding to a new adult in an extra-therapy set-
ting was assessed throughout the course of
training. The procedures for selecting target be-
haviors, training, and assessing extra-therapy re-
sponding are described below.

Selecting target behaviors. One target behav-
ior was selected for each child. The behaviors
selected consisted of: (a) nonverbal imitation,
where the child would learn to imitate a behav-
ior of the therapist (e.g., raising arm) in response
to the verbal instruction, "Do this"; and (b)
touching a body part in response to a verbal in-
struction "Touch your (nose, shoulder, etc.)". A
particular task was selected for each child by re-
cording the child's responding during each of
these tasks, and selecting the first one where re-
sponding was consistently incorrect (i.e., no cor-
rect responses in the first 20 trials). For example,
a child would be seated in the treatment room
and told to "Do this", whereupon the therapist
might touch his own head. If the child failed to
respond correctly, no reinforcer was given. The
therapist's command and appropriate model
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were repeated until either the child responded
correctly on one trial or failed to respond cor-
rectly on 20 consecutive trials. If the child con-
sistently responded incorrectly, that behavior
was selected for treatment. If the child responded
correctly on any trial, a reinforcer was provided.
However, if a correct response occurred, the
therapist would not use that task in the experi-
ment.

During the experiment, a 40-min session was
conducted once per day, two days per week, until
the child acquired the appropriate behavior.
Each session consisted of two kinds of trials,
training trials and extra-therapy trials.

Training trials. The child was seated at a table
across from the therapist in a 2.5-m by 2.5-m
treatment room. The therapist started treatment
by prompting the child to perform the correct
behavior upon verbal command. Prompts ini-
tially consisted of the teacher taking the child's
hand and physically guiding him through the
topography of the behavior. For example, if the
teacher was training shoulder-touching behav-
ior, he would first say, "Touch your shoulder",
and then place the child's hand on his shoulder
and reward him with a piece of candy. The
teacher then gradually began to delay and reduce
the intensity of the prompt in order to transfer
control of correct responding from the prompt
to the verbal stimulus. Food and social praise
were given for all correct responses, whether
prompted or nonprompted. Incorrect responses
were ignored.

Throughout each 40-min session, blocks of
10 training trials were alternated with blocks of
10 trials in the extra-therapy environment.

Extra-therapy trials. To conduct the extra-
therapy trials, the therapist took the child out-
side the treatment room, where an unfamiliar
adult approached the child and led him outside
of the building. Each of the three children had
different therapists and different unfamiliar
adults for the extra-therapy measures. However,
the same adults participated in all sessions for a
given child. Outside, the child was placed facing
the unfamiliar adult, standing on the lawn sur-

rounded by trees. The adult then presented the
same verbal instruction (and modelling where
appropriate) as the original therapist. No other
interaction took place between the child and the
adult.
Ten trials were conducted and the child's re-

sponses were recorded as correct or incorrect for
each trial. No reinforcers were given in the ex-
tra-therapy setting, in order to make these trials
analogous to the environment to which a child
typically returns after a therapy session. After 10
trials, the stranger led the child back into the
hallway, and the therapist returned him to the
therapy setting for additional training. Blocks of
10 training trials were alternated with blocks of
10 extra-therapy trials until the following cri-
teria were met: (1) the child acquired the target
behavior (i.e., 100% correct responding in at
least two consecutive blocks of trials) in the
therapy setting, and (2) the child's responding
stabilized in the extra-therapy setting.

Recording and reliability. To assess whether
the recording of the child's responses was reli-
able during training and extra-therapy sessions,
reliability measures were obtained for the child's
correct and incorrect responses in both settings.
The unfamiliar adult and a naive observer
watched the training sessions through a one-way
mirror. The therapist and both observers re-
corded the child's response on every trial. Each
response was recorded as correct, prompted, or
incorrect. Reliability between observers was
measured by the number of agreements divided
by the number of agreements plus disagreements
per session. During extra-therapy trials in the
outside setting, the original therapist and the
naive observer independently recorded the
child's responses. These observers recorded data
from an adjacent building and could not be seen
by the child. Reliability between observers was
measured in the same way as during treatment.
Reliability measures were obtained for each ses-
sion. The average reliability was 99.4% for cor-
rect responses and 99.8% for incorrect responses
(a range of 97% to 100% for individual ses-
sions).
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Fig. 1. Per cent correct responding measured concurrently in the therapy environment and the extra-ther-
apy environment for each of the children in Experiment I.

RESULTS

Figure 1 presents the results for each of the
three children. The ordinate in each graph shows
the per cent of correct responding and the ab-
scissa shows blocks of 10 trials. The continuous
line signifies responding in the therapy setting,
and the dashed line represents responding in the
extra-therapy environment.

All three children acquired the new behavior
in the treatment room and correct responding
was subsequently maintained at a high level in
that setting. In addition, all three children
showed 0% correct responding in the extra-

therapy environment by the end of the experi-
ment. There were, however, differences between
the children. Child 1 and Child 3 initially re-

sponded in the extra-therapy environment, and
then responding gradually decreased. For these
two children, the behavior change acquired in
the treatment setting generalized to the extra-
therapy setting, but extra-therapy responding
was not maintained. Child 2 never responded
correctly in the extra-therapy setting. For this
child, no generalization to the extra-therapy set-
ting occurred. The upper portion of Table 1
presents a summary of the tasks, trials to crite-
rion, and results for each child.

DiSCUSSION
The results of Experiment I suggest that there

may be different kinds of deficits in extra-therapy
responding. Specifically, Child 2 did not general-
ize to (i.e., had no correct responses in) the extra-
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therapy setting. The two remaining children did
generalize, but responding was not maintained
in the extra-therapy setting.

Perhaps the important point to be made by
this experiment is that separate deficits in gen-
eralization or maintenance are measurable. In
previous research in this area, authors have usu-
ally assessed generalization to extra-therapy set-
tings after acquisition in the therapy setting. In
this case, it is often impossible to know if def-
icits in extra-therapy responding are a problem
of generalization or of maintenance. This is il-
lustrated in Figure 1. After treatment, all three
children showed 09% correct responding in the
extra-therapy environment. However, this ap-
parently similar end result actually reflected two
different problems (one in generalization and
one in maintenance). Without continuous mea-
sures during and after training, in both the ther-
apy and the extra-therapy settings, it would have
been impossible to detect or differentiate the dif-
ferent trends in responding found for these
children.

The distinction between the generalization
and the maintenance of behavior change be-
comes quite important if deficits in these areas
have different treatment implications. The vari-
ables that influence generalization may be differ-
ent from those that influence maintenance and,
as a result, a problem of generalization may re-
quire quite different treatment procedures than a
problem of maintenance.

In a previous study (Rincover and Koegel,
1975), we investigated the problem of generali-
zation. Ten autistic children were taught a new
behavior in one setting and their responding was
recorded in an extra-therapy environment. Four
of the children showed no generalization to the
posttreatment setting. For these children, the
problem of generalization turned out to be a
problem of stimulus control. Specific changes in
the stimulus settings were identified that resulted
in the generalization of behavior change for
each child. However, the other six children did
generalize, with no intervention in the extra-
therapy setting. The question raised at the end of

that study was: when generalization is found,
will extra-therapy responding be maintained
over time? In Experiment I of the present study,
it was found that extra-therapy responding was
not maintained. For the two children who did
generalize (Child 1 and Child 3), extra-therapy
responding was found to extinguish after a rela-
tively short period of time. Therefore, Experi-
ment II was designed to assess variables that
might influence the maintenance of extra-ther-
apy responding.

EXPERIMENT II

The failure of extra-therapy responding to be
maintained over time may be viewed, in some
respects, as the child learning a discrimination
between an environment where contingent rein-
forcers are given and one where few contingent
reinforcers are given. Viewed in these terms, it
is possible that manipulation of variables that
reduce the discriminability of the reinforcement
schedules in these environments would produce
more durable responding in extra-therapy set-
tings (Bandura, 1969). In this experiment, two
variables were manipulated: (a) the schedule of
reinforcement in the treatment environment,
and (b) the presence of noncontingent reinforc-
ers in the extra-therapy environment.

METHOD

Subjects
Six male children, all of whom had partici-

pated in previous research on generalization
(Rincover and Koegel, 1975), had each showed
generalized responding in the extra-therapy set-
ting in that study. Although the children were
working on different tasks and had different
therapists, only a few months had elapsed, and it
was anticipated that they would also show gen-
eralization in this study. As a result, these chil-
dren seemed ideally suited for the study of the
maintenance of extra-therapy responding.

Except for their previous participation in re-
search, these children were very similar to the
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children in Experiment I. Each had been diag-
nosed as autistic by agencies not associated with
this project, and they all resided in an institution
at the time of this study. All were either mute or
echolalic, displaying no appropriate contextual
speech. Each child engaged in a great deal of
self-stimulatory behavior and was minimally re-
sponsive to instruction. Three children were un-
testable on the Stanford-Binet IQ test. The re-
maining three achieved IQ scores of 19, 27, and
35. On the Vineland Social Maturity Scale, five
children were placed below the 3-yr level; the
other child was placed at 3 yr, 10 months. The
average chronological age was 10.2 (range 7.5
to 12.5 yr).

General Procedure
The selection of target behaviors was identi-

cal to that described in Experiment I. However,
in Experiment II, we did not alternate the train-
ing and extra-therapy trials. Since we were con-
cerned only with maintenance in this experi-
ment, all extra-therapy trials took place after a
child had completed training. The data in Fig-
ures 2, 3, and 4 refer only to these extra-therapy
trials, and can be considered analogous to mea-
sures of the behavior of a child after discharge
from a treatment program.

The sequence of procedures is shown in the
lower portion of Table 1. Initially, we investi-
gated the effect of different schedules of rein-
forcement in the training setting on maintenance
in the extra-therapy setting. Procedures for as-
sessing the effects of noncontingent reinforcers
on maintenance were not introduced until after
the schedule effects were assessed. These proce-
dures are described in detail below.

Assessment of scheduling effects. Since thin-
ning the reinforcement schedule during treat-
ment would make the treatment environment
more similar to the extra-therapy environment
(where no contingent reinforcement was given),
several different schedules were assessed. After
acquiring a behavior, each child was given addi-
tional trials on one of three randomly assigned
schedules of reinforcement: either CRF, where

every correct response was reinforced; FR 2,
where every other correct response was rein-
forced; or FR 5 where every fifth correct re-
sponse was reinforced. The procedure for thin-
ning the schedule of reinforcement from CRF
was as follows. After a child reached criterion
(10 consecutive responses) on CRF, the teacher
then reinforced every second correct response
(FR 2). When the child reached criterion on FR
2 (10 consecutive correct responses), every
third correct response was reinforced. This pro-
cedure continued until the teacher achieved the
predetermined schedule of reinforcement (CRF,
FR 2, FR 5) for that child. However, it is nota-
ble that one child (Child 6) received training
with an FR 2 schedule on the first behavior, and,
subsequently, an FR 5 schedule on the second
behavior. The lower portion of Table 1 shows
the target behaviors, schedules of reinforcement,
and trials to criterion for each child.

After completing the training trials, a child
was taken to the extra-therapy setting (described
in Experiment I), where a stranger presented
trials with the same instruction used in the treat-
ment room. To assess the durability of respond-
ing, trials were conducted in the extra-therapy
setting until correct responding either decreased
to 0% or was maintained at 80% or above for
at least 100 consecutive trials.

Assessment of the effect of noncontingent re-
inforcement in the extra-therapy environment.
Another method of making the extra-therapy
environment more similar to the treatment en-
vironment is to have reinforcers presented in the
extra-therapy environment. This was accom-
plished in two ways (see Table 1). (1) After
completing the above assessment of scheduling
effects, two children (Child 5, Child 6) remained
in the posttreatment environment, where non-
contingent reinforcers were periodically pre-
sented. For these children, a noncontingent re-
inforcer was presented after extinction had
occurred (i.e., after 10 consecutive incorrect
trials in the extra-therapy environment). Ten sec-
onds after the last (incorrect) trial, the stranger
reached into his pocket and presented the child
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with a piece of candy. The purpose of this pro-

cedure was to determine whether the reinforcer
had acquired discriminative stimulus properties
(Ayllon and Azrin, 1966; Holz and Azrin,
1961; Holz and Azrin, 1962) and would serve

to recover correct responding in subsequent
trials. (2) Two other children (Child 8 and
Child 9) were taught new behaviors, and then
noncontingent reinforcers were presented after
every 20 trials in the posttreatment environ-
ment. After 20 (40, 60, etc.) trials, the stranger

waited 10 sec and then presented the child with
a piece of candy. After the candy was consumed,
additional trials were presented. The candy was

presented whether the child's previous respond-
ing was correct, incorrect, or off-task. The pur-

pose of this procedure was to determine if the
use of noncontingent reinforcers would increase
the durability of extra-therapy responding.

RESULTS
Reliability measures were obtained in exactly

the same manner as in Experiment I. The aver-

age reliability for these sessions was 97.8%
(range: 85% to 100%).
As noted above, all six children in Experiment

II were selected because they were "generalizers"
in a previous study. The present results show
that all six children again generalized their be-
havior to an extra-therapy environment; how-
ever, the maintenance of extra-therapy respond-
ing was influenced by several variables.

Assessment of schedules of reinforcement.
Figure 2 shows the effect of using different
schedules of reinforcement in the therapy en-

vironment, on the maintenance of extra-therapy
responding. Per cent correct responses are pre-

sented on the ordinate and blocks of 10 trials
are presented on the abscissa. The data show that
all four children initially generalized to (re-
sponded correctly in) the extra-therapy environ-
ment. However, when a CRF schedule was used
(Child 4), extra-therapy responding extin-
guished within 20 trials. Furthermore, during
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those 20 trials, only two correct responses oc-

curred. When an FR 2 schedule was used, extra-

therapy responding was maintained over a

longer period of time. Child 5 continued to re-

spond for 50 trials, and made 22 correct re-

sponses. Child 6 responded for 90 trials, and
made 5 5 correct responses. When an FR 5 sched-
ule was used, extra-therapy responding was gen-
erally maintained at or above 80% correct, with
no signs of extinction. Child 6 responded for
140 trials, made 130 correct responses. The ses-

sions for Child 7 were continued for 500 trials,
the child made 465 correct responses with no

evidence of extinction. It is notable that these
results occurred even when different schedules
were used with the same child (Child 6).

In summary, Figure 2 shows that when gener-

alization occurred to the extra-therapy setting,
manipulation of schedules of reinforcement in
the treatment setting had a predictable effect on

the maintenance of this generalized responding.
The thinner the schedule of reinforcement dur-

ing treatment, the more extra-therapy respond-
ing.

Noncontingent Rewards (NCR). Figure 3
shows the results of giving a noncontingent re-

ward after extinction (i.e., 10 consecutive trials
with no correct responses) in the extra-therapy
setting. Looking at the upper graph (Child 5)
first, one can see that responding originally ex-

tinguished within 60 trials in the extra-therapy
setting. When a noncontingent reward was then
presented, extra-therapy responding was recov-

ered. Correct responding initially increased to a

high of 80% (Trials 71 to 80), and then con-

tinued at a decreased rate until responding even-

tually extinguished after 90 trials. During this
time, a total of 29 correct responses were ob-
served. When a second noncontingent reward
was then provided, extra-therapy responding was

again recovered. Correct responding initially in-
creased to 70 %, and a total of 22 correct re-

sponses were observed over 50 trials. When a

third noncontingent reward was presented, no
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correct responses occurred during the following
10 trials (Trials 201 to 210). However, when a
fourth noncontingent reward was given, a low
rate of correct responding again occurred over
the next 40 trials. The fifth, and final noncon-
tingent reward did not produce any extra-ther-
apy responding.

The results of using noncontingent rewards
with Child 6 are similar. After the first noncon-
tingent reward, correct responding increased to
50%, and then extinguished after a total of 30
trials. When a second noncontingent reward was
provided, correct responding increased to 60%,
and then gradually extinguished over a total of
50 trials. Extra-therapy responding was again re-
covered after a third noncontingent reward, ini-
tially increasing to 70% (Trials 181 to 190) and
then continuing at a decreasing rate, for a total
of 70 trials. A fourth noncontingent reward re-
covered a high rate of extra-therapy responding,
which extinguished in 60 trials. Subsequent non-
contingent rewards produced minimal respond-
ing until the seventh noncontingent reward,
which produced no correct responses.

Figure 4 shows the results of presenting a
noncontingent reward after every 20 trials in the
extra-therapy setting. For all four children, an
FR 2 schedule of reinforcement was used in the
treatment room. However, only two children re-
ceived the noncontingent reward after every 20
extra-therapy trials. Initially, all four children
showed high rates of correct responding in the
extra-therapy setting. In the first 10 trials, 90%
correct responding was found for three children,
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and 60% for the fourth child. However, in suc-
ceeding trials, extra-therapy responding was
more durable for the two children who received
noncontingent rewards. The two children not re-
ceiving noncontingent rewards extinguished
within 60 trials and 100 trials, respectively. The
two children receiving noncontingent rewards
continued to respond for 540 trials and 440
trials in the extra-therapy setting. In short, the
use of noncontingent rewards in this condition
increased the durability of extra-therapy re-
sponding substantially.

DISCUSSION

This experiment assessed variables that influ-
ence the maintenance of extra-therapy respond-
ing. The results showed the following. First, the
thinner the schedule of reinforcement used in
the treatment setting, the greater the mainte-
nance of treatment gains in extra-therapy set-
tings. Second, the intermittent use of noncontin-
gent reinforcers in the extra-therapy settings
served to increase further the durability of treat-
ment gain.

The results suggest that it may be possible,
during treatment, to plan for behavior changes
that are maintained indefinitely after treatment
is terminated. The data suggest that this might
be accomplished by reducing the discriminability
of the reinforcement schedules used in the ther-
apy and extra-therapy settings. If an extremely
thin schedule of reinforcement is used in the
therapy setting, it is possible that naturally oc-
curring noncontingent reinforcers in extra-ther-

Fig. 4. Per cent correct responding in the posttherapy environment when no reinforcers were presented in
the posttherapy setting, and when noncontingent reinforcers (NCR's) were presented after every 20 trials in
the posttherapy setting. All four children were initially trained with an FR 2 schedule.
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apy settings may serve to maintain the behavior
indefinitely.

The development of maintenance procedures
that can be used in the treatment setting would
seem to be advantageous over maintenance pro-
grams that must be conducted in posttherapy set-
tings. A host of possible problems arise when
one has to intervene in extra-therapy settings (by
training teachers, peers, parents, etc.) to produce
maintenance. For example, what happens when,
at a later time, the child acquires new peers, is
placed in a different classroom with a new
teacher, etc.? These changes are, of course, inev-
itable.

Previous research on "superstitious" behavior
(Herrnstein, 1966; Morse and Skinner, 1957;
Skinner, 1948) suggests that noncontingent rein-
forcement may produce extremely durable be-
havior change. In the present experiment, non-
contingent reinforcers were manipulated and
found to be successful in increasing the durabil-
ity of behavior change. It is notable that the be-
havior found is quite similar to superstitious be-
havior described by Herrnstein (1966, p. 36, p.
46). In both cases, reinforcers were first deliv-
ered contingent on a predetermined response,
and then reinforcers were delivered noncontin-
gently.

GENERAL DISCUSSION

Experiment I presents two different kinds of
deficits in extra-therapy responding. The data
showing no correct responses in the extra-ther-
apy setting were labelled a problem of generali-
zation. The data showing initial correct respond-
ing in the extra-therapy setting, and then
subsequent extinction, were labelled a deficit in
maintenance. It was thought that this distinction
would be important if a problem in generaliza-
tion had different treatment implications than a
problem of maintenance. Therefore, Experiment
II investigated variables that may influence the
maintenance of behavior change in extra-ther-
apy settings.
The data showed that treatment gains were

not very durable in extra-therapy settings under
normal training conditions (i.e., terminating the
treatment immediately after acquisition of the
correct response). For maintenance to occur, it
had to be specifically programmed into the treat-
ment procedures. Two procedures were assessed
and found to be effective in increasing the main-
tenance of behavior changes. First, the thinner
the schedule of reinforcement used in the treat-
ment setting, the greater the durability of behav-
ior change in extra-therapy settings. Second, the
periodic use of noncontingent reinforcers in the
extra-therapy settings served further to increase
the durability of treatment gains. Both of these
results were replicable within and across chil-
dren.

The results suggest that deficits in generaliza-
tion and maintenance in extra-therapy respond-
ing may have different treatment implications.
A previous study (Rincover and Koegel, 1975)
was designed to investigate the generalization of
treatment gains in autistic children. In that
study, the problem of generalization was found
to be a problem of antecedent stimulus control.
When the antecedent stimulus that was func-
tional during training was identified and intro-
duced into the extra-therapy setting, generaliza-
tion occurred for each child. The present study
focused on another parameter of extra-therapy
responding: the maintenance of extra-therapy
responding. Maintenance was found to be influ-
enced by both reinforcement control (Figure 2)
and the discriminative stimulus properties of re-
inforcement (Figures 3 and 4). When the dis-
criminability of the treatment and extra-therapy
schedules of reinforcement was reduced, the be-
havior changes were more durable in extra-
therapy settings.

It should be noted that this study was con-
ducted in a laboratory setting approximating
clinical conditions. For example, in this study,
only one or two behaviors were measured for
each child, while there are always a variety of
behaviors and reinforcement schedules occurring
concurrently in the natural environment. The
extent of the external validity of the present re-
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suits, as with all laboratory analogue research,
is an empirical question that awaits direct inves-
tigation in more complex settings.

The results, however, clearly imply that one
should be cautious not to confound generaliza-
tion data with maintenance data. Further, the
results show that, in fact, these two types of ex-
tra-therapy responding are separable and mea-
surable. Since the majority of literature in this
area reports that generalization and maintenance
of treatment gains are the exception rather than
the rule, the independent assessment of generali-
zation and maintenance may be an important
step in the development of a "technology of be-
havioral persistence" (Atthowe, 1968).
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