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THOMAS L. WHITMAN, J. R. MERCURIO, AND VICKI CAPONIGRI

UNIVERSITY OF NOTRE DAME

The effect of reinforcement dependent on the social responses of two severely retarded
withdrawn children was investigated. During 30 training sessions (30 min each) food and
praise were administered dependent upon the children's mutual participation in a ball-
rolling and block-passing task. Both children showed a progressive increase in social in-
teraction in a non-training situation during this reinforcement period. After the rein-
forcement procedures were removed, social behavior decreased markedly. Response gen-
eralization to children not involved in training occurred.

One of the most striking behavioral deficien-
cies that distinguishes the severely retarded
child from the higher functioning retarded or
normal child is the absence of social responses.
Because many skills and discriminations are
learned in a context of interpersonal reinforce-
ment, social interaction is a critical prerequi-
site for much of a child's behavioral develop-
ment. Conversely, the absence of social inter-
action probably insures that development will
be retarded.

Until recently researchers have not been
concerned with investigating the modification
of interpersonal behavior. Although several
studies have shown that the social behavior of
"normal" isolated children can be enhanced
through differential reinforcement procedures
(O'Connor, 1969; Hart, Reynolds, Baer, Braw-
ley, and Harris, 1968; Brotsky and Thomas,
1967; Wahler, 1967; Azrin and Lindsley, 1967;
Allen, Hart, Buell, Harris, and Wolf, 1964),
the use of operant procedures for developing
social responsiveness in the severely retarded
child has been virtually ignored. That operant
conditioning techniques can be used to de-
velop or modify motor behaviors of severely
retarded children has, however, been suggested
by a variety of researchers (Baer, Peterson, and
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in the preparation of this manuscript. Reprints may
be obtained from Thomas L. Whitman, Department of
Psychology, University of Notre Dame, Notre Dame,
Indiana 46556.

Sherman, 1967; Watson, 1967; Kerr, Meyerson,
and Michael, 1965; Ellis, 1963, 1964; Fuller,
1959). The present study sought to use oper-
ant reinforcement procedures for developing
social responses in two severely retarded chil-
dren. More specifically, it examined the extent
to which training can modify social behavior
in situations in which reinforcement is not
systematically scheduled. An additional ob-
jective of the study was to develop a procedure
that could be easily applied and systematically
evaluated by the teacher in a classroom setting.

METHOD

Subjects
Two severely retarded, withdrawn children

from Logan School for the Mentally Retarded
in South Bend, Indiana, were selected. Both
subjects were quite hyperactive and only gross
estimates of their mental and social ages could
be made from formal testing. Liz, 6 yr old, had
a diagnosis of Chronic Brain Disorder of un-
known etiology. Intellectually (as estimated
from the Cattel Infant Scale) and socially (as
estimated from the Vineland Social Maturity
Scale) she was functioning around the 2-yr
level. Rick, who was 10 yr old, had a diagnosis
of Down's Syndrome (Mongoloidism) and a
Stanford Binet MA of about four. Although
both were capable of producing unintelligi-
ble sounds, neither could verbalize words or
phrases of any kind.

Setting
The two subjects were in a class that in-

cluded four other severely retarded children
133
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(three boys and one girl). All the children
lived at home and attended class 5 hr a day,
five days a week. The curriculum for the class
was not highly structured. Children were en-
couraged by their teacher to involve them-
selves in activities such as drawing, coloring,
modeling clay, and playing with various types
of puzzles and toys. Each day the children
went swimming or to a gym where a variety
of recreational equipment was available.

Baseline I Period
Before training procedures began, the sub-

jects' social interactions were observed in the
classroom situation when the children were in-
volved in free play. Two 15-min rating sessions
were conducted daily over a two-week (10 day)
period. The time of day during which ratings
were made was varied. During each session,
one of two trained observers rated the num-
ber, length, and type of social responses in
which the two subjects participated. In addi-
tion, the names of children, other than the
subjects, who were involved in the social re-
sponse were also recorded. A social response
was defined in terms of one child's behavior
becoming mutually or reciprocally involved
with a second child's behavior. For example,
two children might be coloring at the same
time on a sheet of paper, or one child might
hand a second child a toy. Children involved
in solitary play while in close physical prox-
imity to one another were not considered to
be socially interacting. Before Baseline obser-
vations began, concurrent ratings of the fre-
quency and duration of social responses in an-
other class of socially responsive retarded chil-
dren indicated perfect inter-scorer reliability.
Several reliability checks during Baseline I,
Reinforcement, and Baseline II periods also
indicated high inter-scorer agreement (r > 0.90
in all instances).

Reinforcement Period
The training phase of this study was ini-

tiated immediately after the base rate for so-
cial interaction was completed. This phase
extended over 30 consecutive school days.
Training was conducted by two undergradu-
ate psychology majors (one male and one fe-
male) from the University of Notre Dame. For
the first five days (Week 3), training sessions
were conducted in a small room isolated from
the regular classroom; thereafter, all sessions

(Weeks 4 to 8) took place in the immediate
classroom. The sessions lasted for 30 min and
were conducted once a day. Initially, social re-
sponses were shaped between Liz and Rick by
structuring two very simple task situations. In
the first, they were seated on the floor facing
each other about 3 ft apart and commanded
to roll a ball back and forth between them.
At first it was necessary to guide their hands.
The children were reinforced with M&M's
and praise after both completed a response
(Liz rolling the ball to Rick and Rick return-
ing the ball). The second task was similar to
the first, except that the children sat adjacent
to each other, and passed a block. Reinforce-
ment schedules were identical for both tasks
throughout treatment. Reinforcement fol-
lowed every response on Day 1; every five re-
sponses (FR 5) on Days 2 to 5; every 15 re-
sponses (FR 15) on Days 5 to 10; and every 30
responses (FR 30) on Days 11 to 20.
To facilitate generalization of cooperative

responding to other children in the classroom,
two additional subjects, Dale and Robby, were
brought into the training situation on Day 21.
Dale was introduced into the ball-rolling task
and Robby into the block-passing task, thus
forming two triads. Both tasks remained essen-
tially the same as before, except that now Liz
had to roll the ball or pass the block to Rick,
then Rick to Dale or Robby, then Dale or
Robby back to Liz, and so forth. Again it was
necessary at first to guide the hands of the new
child in each task. Reinforcement was admin-
istered to each child when the cycle of rolling
the ball or passing the block among the three
children was completed. Reinforcement fol-
lowed every response on Day 21; every five
responses (FR 5) on Days 22 to 25; and every
15 responses (FR 15) on Days 26 to 30.
In accordance with the initial Baseline ob-

servation procedures, two 15-min ratings of
Liz and Rick's social responses were made
daily during the six-week reinforcement pe-
riod. These ratings were taken in the class-
room at various times other than when the
training procedures were being administered.
No reinforcement was administered during
these rating periods.

Baseline II Period
Two weeks after training was terminated,

followup ratings were taken during two 15-
min periods in the classroom situation on 10
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consecutive days (Weeks 11 and 12) to deter-
mine if conditioned social responses had re-
turned to their pre-training Baseline status.

RESULTS
All social response data presented here were

obtained during rating periods when the train-
ing (reinforcement) procedures were not being
administered. The average time Liz and Rick
spent socially interacting per 15-min rating
session during the Baseline I, Reinforcement,
and Baseline II periods is presented in Fig. 1.
It can be seen that in comparison with their
initial operant level of responding, both sub-
jects spent considerably more time socially
interacting during the Reinforcement period.
Rick spent an average of only 0.3 of a min
per 15-min session during the Baseline I pe-
riod, but this increased to 4.3 min during
the Reinforcement period. Similarly, Liz, who
did not engage in any interactions during the

initial Baseline period, became socially in-
volved for an average of 1.8 min per 15-min
rating session during the Reinforcement pe-
riod. During the Baseline II period, social in-
teraction declined for both subjects, with Rick
spending an average of 2.6 min per rating ses-
sion and Liz about 1.2 min.
Table 1 shows frequency and average dura-

tion of Liz and Rick's social responses with
each other and the four other children in the
classroom during the two Baseline and Rein-
forcement periods. The Baseline I ratings of
Liz and Rick's social responses validated the
observer's earlier informal judgment that Liz
and Rick were social isolates. Liz did not par-
ticipate in any social interactions during this
10-day period; Rick participated in only two
such interactions. In comparison with their
base rate of responding, both subjects showed
a progressive increase in the number of social
responses emitted during the Reinforcement
period. By the eighth week, both children
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Fig. 1. Average time (in minutes) subjects involved
line I, Reinforcement, and Baseline II periods.
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were involved on the average in at least one

social response per 15-min rating period. This
rate of responding continued to increase, par-

ticularly for Rick, during the Baseline II pe-

riod. Considering the duration of social re-

sponses during each of the six weeks of the
Reinforcement period, the average length of
Rick's social responses was consistently around
3 min. In contrast, the average length of Liz'
social responses showed more fluctuation, go-

ing from about 3 min during the first week of
training to about 75 sec during the sixth week.
For both children, the average length of their
social responses decreased during the Baseline
II period to about 35 sec.

The social response data in Table 1 also
depict the degree to which Liz and Rick gen-

eralized their social responses with each other,
and with Dale and Robby from training to
other children in the classroom during the
rating period. It can be seen that until Dale
and Robby were introduced into the training
program, Liz interacted almost exclusively
with Rick during the rating period. After their
introduction, Liz interacted with Dale and
Robby and also with Leona and Roy. In con-

trast, Rick from the beginning of training in-
teracted with each of the five other children,
indicating extensive generalization of respond-
ing.

DISCUSSION
The present results demonstrate the poten-

tial effectiveness of a simple reinforcement pro-

cedure for developing social interaction in
severely retarded children. It is clear that there
were at least temporary gains in the general
social responsiveness of the two children. In
comparison with their initial base rate of re-

sponding, both subjects during training
showed pronounced increases in the total time
spent in social interactions, and similar in-
creases in the frequency and duration of indi-
vidual social responses. It is important to note
that this increment in social behavior, ob-
served during the rating period, represents a

generalization from the training period. There
was no systematic program of reinforcement
dependent on social responses during the rat-
ing period. Further evidence that the social be-
havior of the subjects generalized is indicated
by the fact that many of Liz and Rick's social
responses were with children not involved in
training.
Examination of the social interaction data

also revealed that the social responses emitted
by the children during the rating period repre-

sented a generalization beyond those responses

reinforced during training. That is, while their
social responses during training consisted of
rolling a ball or passing a block, their social
responses during the rating period involved
these objects only about 30% of the time.
Otherwise, they were engaged in social re-

sponses involving other toys (telephones, puz-

zles) in the room. In general, the behavior of
Liz and Rick in the classroom strongly sug-
gests that they learned more than a stereo-

ble 1

Frequency and average duration (in seconds) of Liz and Rick's social responses with peers
during Baseline I (Weeks I and 2), Reinforcement (Weeks 3-8), and Baseline II (Weeks
11 and 12) periods.

Weeks

Subjects 1 2 3 4 5 6 7 8 11 12

Ricky 0 0 2(208) 6(94) 7(179) 10(119) 10(135) 4(141) 10(86) 12(41)
Dale" 0 0 0 0 0 1(91) 3(66) 5(37) 0 0

Liz Robby" 0 0 0 1(16) 1(13) 0 3(47) 3(77) 0 1(3)
Leona 0 0 0 0 0 0 1(17) 0 0 1(60)
Roy 0 0 0 0 0 0 2(16) 1(23) 1(7) 3(16)

Liz 0 0 2(208) 6(94) 7(179) 10(119) 10(135) 4(141) 10(86) 12(41)
Dale" 0 0 1(180) 3(437) 1(20) 0 3(523) 3(97) 2(56) 4(16)

Rick Robby" 1(225) 0 3(189) 1(380) 3(170) 3(190) 2(90) 4(141) 4(214) 7(63)
Leona 0 0 2(138) 1(120) 2(82) 1(130) 1(34) 2(155) 0 6(16)
Roy 1(180) 0 2(240) 2(122) 3(190) 1(240) 2(218) 2(495) 2(100) 3(22)

Note.-The average length (in seconds) of the social response is enclosed by parentheses.
"Dale was introduced into the ball-rolling task along with Liz and Rick on the twenty-first training day (Week

7). Robby was introduced into the block-passing task at the same time.
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typed response to a specific stimulus situation.
Considering the Baseline II data, it is evi-

dent that there was a decrease in the total time
that the subjects were involved in social inter-
tion after the reinforcement procedures were
terminated. This would suggest that the rein-
forcement procedures administered during the
training period were responsible for main-
taining the social responses of Liz and Rick
during the rating period. Examining more
closely the Baseline II data, it is somewhat
surprising that the frequency of the social re-
sponses of Liz and Rick did not decrease. How-
ever, looking at the average times of the social
interactions the children were involved in
during this period, it becomes clear that al-
though they were interacting more it was for
considerably shorter intervals of time. Despite
the fact that there was a decrease in the total
social interaction time during this second Base-
line period, both subjects, in comparison with
their initial Baseline behavior, were consider-
ably more socially responsive. A greater reduc-
tion may not have occurred because the social
activity itself became reinforcing to the chil-
dren, thus diminishing the need for other
types of reinforcers (i.e., M&M's and praise).
This conclusion is supported by our impres-
sion that children did indeed seem to enjoy
their social interactions.

In addition to changes in Liz and Rick's
social behavior patterns, their teacher reported
that social interaction among the other chil-
dren (Dale, Robby, Leona, Roy) in the class-
room appeared more frequent. She mentioned
that play within the classroom was more con-
structive and that children were more willing
to perform new tasks. It is possible that in
addition to the reinforcement procedures pro-
ducing an increase in social responses of the
two subjects, some modeling of social re-
sponses might have occurred for children not
directly involved in training. The fact that the
other children in the class could observe Liz
and Rick, and later Dale and Robby, being
rewarded for socially interacting, makes this
a feasible hypothesis. O'Connor (1969) found
that nursery school children who displayed
marked social withdrawal increased their level
of social interaction significantly after observ-
ing a film where children were shown partici-
pating in social responses that were accompa-
nied with positive consequences. Speculating
about the etiology of isolate behavior in re-

tarded children it seems quite feasible to as-
sume that this behavioral deficiency is not due
only to the lack of reinforcers for social inter-
action but is also a consequence of the absence
of appropriate socially effective models in the
environment of the retarded child. This would
seem to be particularly true for institution-
alized children.
Although social responses involving more

than two children were not being specifically
shaped in this study, the occurrence of three
social interactions involving three children
suggests that relatively complex social re-
sponses might be developed by means of a
procedure similar to that used here. Initially,
it would involve reinforcing the behavior of
two children for socially interacting in a spe-
cific task situation. After this social response
was established, a third child would be intro-
duced, and later a fourth, etc. A study is now
in progress where four-person social interac-
tions are being shaped using severely retarded
social isolates.

Perhaps the major achievement of the pres-
ent study lies in the fact that the procedures
used can be adapted by teachers who have only
a minimal understanding of reinforcement
theory in training retarded children. It sug-
gests that by arranging simple but systematic
environmental consequences, such as praise
and less "natural" reinforcers such as food, the
teacher should be able to develop and main-
tain social responses in severely retarded chil-
dren. Ultimately, only extensive use of such
procedures by teachers will determine the
worth of such modification techniques with
retardates.
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