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The efficacy of a social skills training package in producing stimulus generalization, both
with and without the systematic application of generalization programming techniques,
was evaluated with 5 preschool children with hearing impairments. The evaluation was
conducted within a multiple baseline design. Generalization probes were conducted daily.
The social skills training package was implemented in a training setting and produced
high, stable rates of social interaction in that setting. However, generalization of the social
skills to new teachers, peers, and play activities did not occur until generalization pro-
gramming strategies were applied in the original training setting. Using sufficient stimulus
exemplars and contacting natural consequences appeared to be the key strategies for
promoting generalization of social interaction. In addition, the use of supplementary
procedures (e.g., a fluency criterion and treatment integrity checks) may have contributed
to stimulus generalization.
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Despite the need for developing social
competence in persons with hearing losses
(Rasing & Duker, 1992), less applied re-
search has been conducted with this popu-
lation than with many others (Lemanek,
Williamson, Gresham, & Jensen, 1986; Ras-
ing, Connix, Duker, & Van Den Hurk,
1994). Moreover, the efficacy of various so-
cial skills training methodologies for persons
with hearing losses has received little atten-
tion (Rasing et al., 1994). Of the research
conducted, the majority has focused on
school-aged children and adolescents (e.g.,
Barton & Osborne, 1978; Lemanek &
Gresham, 1984; Lemanek et al., 1986; Ras-
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ing et al., 1994; Rasing & Duker, 1992),
with very little research being devoted to
preschool children (e.g., Antia & Kreimeyer,
1987). Thus, programming generalization of
social skills remains a particularly relevant
area of investigation for preschool children
with hearing impairments (Chandler, Lu-
beck, & Fowler, 1992).

A few researchers have demonstrated that
behavioral procedures can be effective in fos-
tering desirable peer interactions under train-
ing conditions (Antia & Kreimeyer, 1987,
1988; Ducharme, 1990). However, demon-
strations of the effectiveness of behavioral
procedures in promoting generalized gains in
social skills are lacking (e.g., Brown &
Odom, 1994; Stokes & Baer, 1977; Stokes
& Osnes, 1989).

Antia and Kreimeyer (1987, 1988) and
Kreimeyer and Antia (1988) conducted pre-
liminary investigations into the training,
generalization, and maintenance of social
skills with preschool children with hearing
impairments. Collectively, these studies
demonstrated the effectiveness of a struc-
tured approach (instruction, modeling, and
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prompting) in training social skills. With re-
spect to generalization, results were more
limited. Without explicitly programming
generalization, Antia and Kreimeyer (1987)
found that play behaviors generalized to new
activities during free play in the same setting
with the same peers, but only when training
occurred immediately before free play. Using
the explicit strategies of programming com-
mon stimuli and training sufficient exem-
plars (Stokes & Baer, 1977), Kreimeyer and
Antia (1988) found that social play gener-
alized to an untrained setting (classroom),
but only with toys and peers who were pres-
ent during training. Generalization to new
toys was minimal; generalization to peers
who were not present during training was
not evaluated. Antia and Kreimeyer (1988)
provided training in the target setting (class-
room) and were able to maintain high rates
of interactive play when prompting and
modeling by the teacher were gradually
withdrawn. It also appeared that play behav-
ior generalized to new activities within the
category of arts and crafts, but generalization
to new peers was not evaluated.

The present study attempted to advance
research on programming generalization of
social skills in two ways: (a) by combining a
number of programming strategies to maxi-
mize generalization outcomes (Chandler et
al., 1992; Stokes & Osnes, 1989) and (b)
by analyzing the relative contributions of
general social skills training components and
a supplementary package of generalization
and maintenance programming techniques.
Two categories of generalization program-
ming strategies were employed: (a) using suf-
ficient stimulus exemplars and (b) contact-
ing natural consequences. These two cate-
gories were identified by Chandler et al. as
being among the most frequently used and
the most successful.

To enhance the robustness of generaliza-
tion effects, procedures or practices that had
been identified in the literature as successful

in programming generalization of social
skills (Chandler et al., 1992) were also used.
These were (a) specification of a fluency
(mastery) criterion for the participant’s be-
havior under training conditions; (b) using
a multicomponent training program (in-
struction, modeling, prompting, and rein-
forcement) and socially skilled peers in the
training of social skills; and (c) systematically
employing a combination (Treatment 2) of
generalization and maintenance program-
ming techniques (Stokes & Osnes, 1989) to
produce generalization. In addition, social
validation measures (Kazdin, 1982; Wolf,
1978) were conducted for the purposes of
selecting target behaviors (Fox & McEvoy,
1993; Rasing & Duker, 1992) and assessing
treatments and their outcome. Treatment in-
tegrity checks (e.g., Billingsley, White, &
Munson, 1980) were used to determine that
treatment procedures were applied as intend-
ed.

METHOD

Participants
Participants were 5 children ranging from

52 to 72 months of age, whose primary di-
agnosis was hearing loss ranging from mod-
erate to severe. As assessed by the Preschool
Language Scale–3 (Zimmerman, Steiner, &
Pond, 1991), receptive language develop-
ment ranged from 42 to 56 months and ex-
pressive language development ranged from
30 to 54 months.

Participants were selected from a pool of
13 children attending a preschool program
for children with hearing impairments. Par-
ticipants were chosen according to four cri-
teria: (a) their primary mode of communi-
cation was oral, (b) they had no additional
disabilities that would interfere with per-
forming social skills, (c) absence of a diag-
nosed psychiatric disorder, and (d) a low
mean percentage of social interaction. Per-
centage of social interactions was determined
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based on 5-min prebaseline observations of
the children conducted during free-play con-
ditions in both the training and the gener-
alization settings across 8 consecutive days.

Setting, Peers, and Play Activities

The research was conducted at a pre-
school program for children with hearing
impairments, language delays or disorders,
or multiple physical disabilities. The training
setting was the participants’ classroom,
which housed 7 children. The room mea-
sured 6 m by 13 m, was acoustically treated,
and contained toys and games typical of pre-
school settings. The language program class-
room served as the generalization setting and
was chosen primarily because it provided a
second, socially relevant setting in which to
evaluate generalization. Despite the presence
of language difficulties, 8 of the children in
the generalization setting had well-developed
play skills. The generalization setting served
12 children, measured 16 m by 13 m, was
not acoustically treated, and contained toys
and play activities both similar to (no iden-
tical items were used) and different from
those in the training setting.

Peers who participated in training sessions
(i.e., in the training setting) with the re-
search participants across Treatments 1 and
2 included (a) the 2 remaining children from
the training setting (both boys) who were
not selected to be participants because of
their well-developed social skills, (b) the par-
ticipants who had completed their involve-
ment in the study (boys and girls), and (c)
5 of the 12 children (boys and girls) from
the generalization setting who were selected
by their teachers based on the following cri-
teria: normal hearing, regular attendance,
absence of any severe behavioral problems,
and at least average social competence in re-
lation to their classmates. The inclusion of
socially skilled peers in the training of less
skillful peers was done to optimize peer in-
teraction and to create an environment that

was conducive to training social behaviors
(Chandler et al., 1992). Peers who did not
participate in the training sessions were the
remaining 7 children (boys and girls) in the
generalization setting. These children pos-
sessed a range of social competencies from
age-appropriate to below age-appropriate
levels based on teacher reports.

Based on participants’ characteristics and
the developmental literature, teachers select-
ed activities to be used in the training ses-
sions that would (a) be easy to teach, (b)
require minimal teacher assistance following
training, (c) maintain the children’s interest
during training sessions, and (d) set the oc-
casion for the target behaviors. Activities se-
lected for Treatment 1 were face painting
and the Original Memory Gamet. Treat-
ment 2 activities included those used in
Treatment 1 and Aquariumt Jumbo, Candy
Landt Bingo, making clown faces, Marble
Towert, Number Puzzles Game, Photo Ob-
ject Beginner’s Lottot, Sesame Street Picture
Huntt, Sesame Street Simple Shapest, shav-
ing a balloon, and sticker dot fun (i.e., plac-
ing small stickers on body parts).

Target Behaviors

Target behaviors for the participants were
selected via a questionnaire completed by
teachers and parents prior to the start of the
study. The questionnaire listed 10 target be-
haviors with space for additions; teachers
and parents ranked the behaviors. Based on
questionnaire data from 9 teachers from the
training and generalization settings as well as
from a third classroom not involved in the
study and from parents or guardians (N 5
25) of the 25 children attending these set-
tings, play organizing, sharing and cooper-
ating, and assisting (see Table 1) were se-
lected as the behaviors of choice. Target be-
haviors for the teachers consisted of those
involved in setting the stage for play and
training and maintaining play behaviors.
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Table 1
Target Behaviors of Teachers and Participants

Behavior Definition

Participants’ target behaviors
Assisting Child teaches, shows, instructs, or helps another child in response to a verbal re-

quest or through a verbal offer to help.
Play organizing Child verbally specifies an activity, role, or other play for peers (e.g., ‘‘Let’s play

house’’; ‘‘You be the mother’’), maintains such ongoing activities, or verbally solic-
its the attention of a peer to engage the peer in play.

Sharing or cooperating Vocal or motor-gestural interaction, sharing or cooperating, which can occur in one
of three conditions:

1. The child offers to share or trade materials with a peer (e.g., offering a crayon).
2. The child simultaneously uses the same material as his or her peer in working

towards a common goal (e.g., coloring on the same piece of paper), or in turn
taking (e.g., playing on a slide).

3. The child is involved in cooperative play with peers (e.g., playing a game of
cards).

Teachers’ target behaviors
Setting the stage for play Instructing the participant that it is time to play, having the participant choose be-

tween two play activities, and prompting the participant to ask a peer to play
followed by verbal praise if the participant complies.

Training play behaviors Verbal instructions and modeling are used to teach new play activities. At the end of
training, participants are prompted to organize play followed by verbal praise. Par-
ticipants are then instructed to play on their own.

Maintaining play behaviors Teachers provide verbal praise on a specified schedule (continuous reinforcement) for
continuous play. A graduated prompting schedule (i.e., two verbal prompts fol-
lowed by a physical prompt) is employed following 30 s of discontinuous play.

Equipment, Data Collection, and
Interobserver Agreement

Two Canon E440 8-mm videocameras
with FM Wireless Video Camera Micro-
phone Systems (Realistic, 32-1226) were
used to record the children’s interactions
across all phases of the study. Participants’
social interaction was videotaped during the
training sessions in the training setting and
for 5 min during the specified free-play pe-
riods in the generalization setting. The order
in which the children participated in train-
ing was randomly determined, but training
always preceded generalization sessions. Par-
ticipants’ videotaped behavior was observed
daily by the first author. Trained observers
also observed the videotapes for the purpose
of collecting interobserver agreement data. A
5-s observe 5-s record interval-sampling pro-
cedure (Kreimeyer & Antia, 1988) was used

to record the frequency of occurrence of tar-
get behaviors. An audiotape cued observers
when to observe and when to record. Ob-
servers were selected based on their achieve-
ment of a standard of 90% interobserver
agreement on three consecutive 5-min ob-
servation trials using videotaped recordings
obtained during the participant selection
phase.

Interobserver agreement on the occur-
rence of the target behaviors for each partic-
ipant was calculated using a point-by-point
agreement ratio (Kazdin, 1982). Agreement
was scored on the occurrence of a specific
target behavior. Interobserver agreement was
calculated by dividing the number of agree-
ments by the number of agreements plus
disagreements and multiplying by 100%. In-
terobserver agreement was measured at least
once per week and on a minimum of 25%
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of observations across all experimental
phases in the training and generalization set-
tings. Overall agreement on the occurrence
of the participants’ behaviors in the training
and generalization settings ranged from 86%
to 100%, with a mean agreement of 99%.

Treatment Integrity

Prior to participating in the study, the
teachers were provided with materials (de-
scribing target behaviors and training meth-
ods) and a 1-day in-service session. All
teachers met the standard of 90% correct re-
sponses on a closed-book exam based on the
material presented and, following repeated
practice (i.e., role playing) with the first au-
thor, were able to model the appropriate
teaching procedures on two consecutive tri-
als.

Treatment integrity checks (e.g., Billings-
ley et al., 1980) were conducted on the
teachers’ behavior by the first author for ev-
ery training and generalization session and
with a trained observer on 25% of all social
skills training and generalization sessions un-
der both treatment conditions. Calculation
of treatment integrity checks consisted of di-
viding the number of procedural compo-
nents completed following the established
protocol by the total number of procedural
components multiplied by 100%. An omis-
sion or deviation from a specified procedure
or providing additional prompting or praise
was scored as an error. The treatment pro-
cedure followed in the social skills training
sessions and in the generalization sessions
consisted of 9 to 28 and 1 to 3 components,
respectively, depending on the level of assis-
tance required by the participant to learn a
play activity or the schedule of praise em-
ployed. If a teacher failed to perform 80%
or more of the experimental protocols cor-
rectly, corrective instructions were provided
by the first author prior to the next social
skills training session. Across all teachers and
training and generalization sessions under

Treatments 1 and 2, treatment integrity, as
judged by the first author, ranged from 59%
(one occasion) to 100%, with a mean of
94%. On only nine occasions did teachers
fail to perform 80% or more of the experi-
mental procedures correctly. Interobserver
agreement on treatment integrity was cal-
culated on 25% of all sessions and ranged
from 89% to 100%, with a mean of 96%.

EXPERIMENTAL DESIGN

AND PROCEDURE

A multiple baseline design (Kazdin, 1982)
was used to evaluate the efficacy of the treat-
ment procedures in training social skills and
programming their generalization. Three
phases (baseline, Treatment 1, and Treat-
ment 2) were incorporated into the study to
evaluate separately the effects of the social
skills training procedures and the additional
generalization programming strategies on
the dependent measures. Probes in the gen-
eralization setting were conducted immedi-
ately following training each day.

Two weeks prior to the start of the study,
the first author introduced himself to the
children in the training and generalization
settings and provided them with a general
overview of the purpose of the study as fol-
lows:

With your teacher, I will be helping
you play together more. We will do this
by playing with a lot of different toys
and games. Some of you may be going
to Room 1 [i.e., the training setting] or
Room 5 [i.e., the generalization setting]
to play with the children there. I will
tell you more about this later.

The video equipment was made available to
the children to see and to touch, and 4 con-
secutive days of videotaping were conducted
to reduce potential reactivity. By the 2nd day
of videotaping, the children played without
attending to the first author or asking to
play with the camera.
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Baseline

Baseline data on participants’ social inter-
action were collected daily in the training
and generalization settings. In each setting,
children were videotaped for 5 min during
free play. The order in which the children
were videotaped and were placed in the
training and generalization settings was ran-
domized. Free play was unstructured and
child directed. The discriminative control of
teacher instruction over participants’ social
interaction was evaluated through a prompt
(e.g., ‘‘It is time to play; please go find some-
one to play with.’’) delivered by the teacher
to each participant at the beginning of each
5-min session during the last 3 days of base-
line. This was done to determine whether
instructing the children to play would con-
trol their play behaviors. The verbal prompt
did not set the occasion for social interaction
in either setting.

Treatment 1: Social Skills Training

Training setting. Instructions, modeling,
prompting, and reinforcement were used to
teach the participants the target behaviors.
The social skills training sessions were always
conducted by the same teacher with a choice
of play partner from the same 2 peers and a
choice from the same two play activities.
The choice of 2 peers ensured the availability
of a play companion for the participant if a
peer was ill or refused to play, but it was
hypothesized that alternating only 2 children
(and two play activities) across training ses-
sions would not constitute sufficient pro-
gramming for generalization via multiple ex-
emplars.

Social skills training sessions were com-
prised of two components: the explicit train-
ing of the participant’s target behaviors and
5 min of play between the participant and
peer with prompting and reinforcement
from the teacher. Training sessions began
with the teacher explicitly training play or-

ganizers; this was followed by concurrently
training all three target behaviors within the
context of a play activity. The first compo-
nent of training required approximately 10
min when new play activities were intro-
duced and less than 5 min when the children
became familiar with the activity. At the start
of each session, the teacher set out the face
paints and the Original Memory Gamet
and prompted the participant to select an
activity and to ask a peer to come and play.
If the participant successfully followed the
teacher’s request, he or she received descrip-
tive praise and prompting from the teacher
(e.g., ‘‘Good asking, that was a nice loud
voice you used’’ or ‘‘Good asking, but maybe
next time you can say it in a bigger voice’’).
If, after 30 s, the participant was unsuccess-
ful in securing a play partner, a second, more
behaviorally specific prompt was provided. If
the participant successfully asked a peer to
play, praise followed. If another 30 s elapsed
without success, the teacher took the partic-
ipant to one of the peers and modeled how
to organize play. After modeling, the partic-
ipant was asked to imitate what had just
been observed. The participant was again in-
structed to ask the peer to play. Following
this level of assistance, praise was not pro-
vided so as not to inadvertently reinforce the
participant for responding to extra prompt-
ing.

On occasion, a peer refused to play when
approached by a participant. Upon the first
refusal, the teacher prompted the participant
to repeat the request while providing an ex-
planation for the peer’s response. When a
participant’s requests were denied by either
the only available peer (due to illness of the
second peer) or by both peers, the teacher
coached a peer into playing with the partic-
ipant. The need for coaching occurred six
times. Coaching proved to be successful on
each occasion.

When the children were seated at the play
area, the teacher restated the activity selected
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(e.g., ‘‘We are going to face paint’’), then
instructed the children on how to play the
activity while modeling the target behaviors.
Important behaviors modeled were turn tak-
ing and sharing, play organizing (e.g., ‘‘I
want you to make me a clown, put red on
my nose. Your turn.’’), and assisting (‘‘Let
me hold the mirror for you’’). Training con-
tinued until the children could play inde-
pendently. Before leaving the immediate
play area, the teacher set the occasion for
play once again by saying, ‘‘You understand
how to play this really well. Now, the two
of you can play alone.’’ The participant was
again prompted to ask the peer to play, thus
providing the participant with additional
practice in organizing play. The teacher then
left the immediate area and remained in
view of the researcher and the participant
and selected peer. The second component of
training then began and continued for 5
min.

During these 5 min, play was maintained
by the teacher through verbal prompts and
praise. A verbal prompt (e.g., ‘‘Johnny,
please play’’) was provided when a partici-
pant failed to exhibit a target behavior after
30 s. If the child did not display the target
response within 10 s of the first verbal
prompt, a second verbal prompt was given.
No additional prompts were needed.

Participants and peers were provided with
social praise for sharing and cooperating,
play organizing, and assisting under treat-
ment conditions only. Under Treatment 1
conditions, social praise was delivered on a
continuous reinforcement (CRF) schedule
with the target behavior being 30 s of con-
tinuous play. If the children stopped playing
before 30 s had elapsed, a 30-s ‘‘watch’’ for
noncontinuous play was immediately insti-
tuted, with prompts provided if 30 s elapsed
without play. However, if the participant re-
sumed play after, for example, 10 s of non-
play, the 30-s time period for continuous
play was reinstated.

Following 3 consecutive days of 70% ap-
propriate responding (i.e., presence of target
behaviors, prompted or unprompted) across
all observation intervals during the 5-min
play period, the schedule of praise was
thinned to CRF for 60 s of continuous play.
This schedule remained in effect for the du-
ration of Treatment 1. To assist the teachers
in their implementation of all training pro-
cedures (such as the prompting and rein-
forcement schedules), prompts were provid-
ed to them as needed throughout each train-
ing session by either the first author or one
of three research assistants recruited for the
study.

Generalization setting. Teachers who
worked in the training setting and the par-
ticipant’s classmates (including the 2 peers
who participated in the training) were not
present in the generalization setting. The
two play activities used in the training ses-
sions also were not present in the general-
ization setting. Prior to beginning each 5-
min session, a teacher or therapist from the
generalization setting told the participant
that it was time to play and prompted the
participant to find someone with whom to
play. The participant then played in an un-
structured, child-directed play setting with-
out direct supervision. Two socially compe-
tent peers (from the generalization setting)
and two play activities from the same setting
were always present to set the occasion for
social play.

Treatment 2: Social Skills Training
Plus Generalization Programming

Training setting. Treatment 2 conditions
paralleled those of Treatment 1 except for
the systematic application of the generaliza-
tion strategies, using sufficient stimulus ex-
emplars, and contacting natural conse-
quences via fading of the teacher’s praise.
Under the first strategy, the teacher, the two
play activities, and the 2 peers present under
Treatment 1 conditions were supplemented
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by 3 additional teachers, 5 peers from the
generalization setting, and 10 play activities.
During the first training session under Treat-
ment 2 conditions, participants were ex-
posed to 2 new peers, two new activities,
and a new teacher. To broaden the class of
stimuli that controlled social responding, all
of the peers (7), teachers (4), and play activ-
ities (12) were concurrently and randomly
varied across subsequent training sessions.

The second strategy of contacting natural
consequences was employed (a) to have the
training schedule of praise more closely ap-
proximate the likely schedule of reinforce-
ment in the target setting and (b) to make
the target behaviors more resistant to extinc-
tion (i.e., program maintenance). These tar-
gets were hypothetically accomplished by
gradually thinning the schedule of social
praise from an enriched (i.e., CRF after 30
s and 60 s) schedule in Treatment 1, to
schedules with increasingly delayed rein-
forcement (e.g., CRF after 120, 180, 240,
and 300 s), and finally to no social praise.
The schedules were thinned based on a pre-
determined criterion (i.e., 3 consecutive days
of responding, prompted and unprompted,
at 70% or above in each training session on
a particular schedule of reinforcement). By
the end of the study, social praise was no
longer provided to Liz, Tony, and Katie un-
der training conditions. Mark and Gary, on
the other hand, were on a CRF schedule af-
ter a 240-s schedule of reinforcement by the
end of the study, simply because of their
shorter Treatment 2 phases.

Generalization setting. As in Treatment 1,
the assessment of generalization in the gen-
eralization setting was conducted daily, and
at least 2 socially competent peers (who were
not involved in training sessions) and two
play activities (also not present during train-
ing) that fostered social play were present at
all times. A new teacher or a therapist (not
present in training sessions) began each 5-
min generalization session by telling partic-

ipants that it was time to play and to find
someone with whom to play. Following the
prompt, the participant was free to choose
what to do and with whom to play.
Throughout the 5-min period, the play of
the participants was neither prompted nor
praised, except to prevent a participant and
peer who had participated in training from
initiating play together.

Social Validation

Two questionnaires (i.e., one for the par-
ent and one for the teacher) of mixed format
(i.e., Likert scale, forced choice, yes-no, open
ended) were administered at the completion
of the research project (a) to assess whether
parents and teachers maintained their view
that the target behaviors incorporated into
training were behaviors of choice for social
skills training; (b) to evaluate the perceived
effectiveness of the training procedures for
teaching the target behaviors and for pro-
moting generalization of these skills; (c) to
investigate further generalization of the tar-
get behaviors to other environments; and (d)
to review the benefits accrued by the partic-
ipants, by the peers who did and did not
participate in the training sessions, and by
the teachers for participating in the research
project.

The first author met with the teachers as
a group before they answered the question-
naire to review the outcomes of the study by
(a) presenting the research data of each par-
ticipant in graphical form, (b) reviewing the
experimental design and various phases of
the experiment, and (c) providing a general
interpretation of the data. The teachers then
were left to complete the questionnaire in-
dependently and anonymously.

Questionnaires were distributed to the
parents during a home visit by the first au-
thor 2 months following their child’s com-
pletion of the research project. During the
home visit, the general purpose of the study
was reviewed, an explanation about the ex-
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perimental design was provided, and a gen-
eral interpretation of the data was given.

RESULTS

The data collected on the three target be-
haviors were collapsed together to create a
percentage of social interaction measure, be-
cause sharing and cooperating behaviors
constituted approximately 95% of the data.
All data were converted into percentages by
dividing the number of intervals in which a
target behavior occurred by the total number
of observation intervals and multiplying by
100%.

As shown in Figures 1 and 2, social in-
teraction rarely occurred during baseline.
Participants engaged primarily in solitary
and parallel play or interacted with the
teacher. When Treatment 1 was introduced,
immediate and substantial changes in social
interactions occurred in the training setting
(94% of all sessions were at or above 80%
social interaction) and continued through-
out Treatments 1 and 2. However, during
Treatment 1 generalization did not occur.
For Liz and Mark, no social play occurred
in the generalization setting during Treat-
ment 1, and for Tony and Gary only four
instances of sharing and cooperating were
observed.

With the introduction of Treatment 2,
positive and relatively quick improvements
in social interactions occurred within the
generalization setting, with all participants’
mean levels of social interactions being 46%
or higher. Overlap between Treatment 1 and
Treatment 2 data across all participants was
minimal for the generalization sessions, and
there were only six sessions (i.e., representing
9% of all available sessions) during which no
play occurred in Treatment 2.

For Liz, Mark, Tony, Gary, and Katie,
80%, 100%, 76%, 74%, and 93% of all
their training sessions were prompt free, re-
spectively. In total, each received 11, 0, 20,

10, and 2 verbal prompts, respectively,
throughout Treatments 1 and 2. The maxi-
mum number of verbal prompts received by
a participant in one session was four.

The importance of the behaviors that
were selected was validated through parent
and teacher responses on the questionnaire.
On a yes-no question, parents and teachers
continued to uniformly support the selected
target behaviors as the behaviors of choice to
incorporate into social skills training with
this population. On scales of 1 to 7, with 1
representing not at all effective and 7 very
effective, teachers’ and parents’ mean ratings
of the overall effectiveness of the training
procedures were 5.9 and 5.5, respectively, for
teaching the target behaviors, and 5.5 and
6, respectively, for promoting generalization.
Teachers unanimously agreed that peers ben-
efited from their involvement in training ses-
sions and anecdotally reported that peers
who were not involved in the training ses-
sions also benefited from their interaction
with more socially competent peers.

On a 7-point Likert scale, with 1 repre-
senting not at all and 7 representing to a
large extent, teachers’ mean ratings of the ex-
tent to which they would incorporate aspects
of the training procedures into their every-
day training of social skills was 5.5. Al-
though both the teachers and the parents
were supportive of a future, similar research
project, teachers reported two main draw-
backs to the study: (a) the considerable time
commitment needed to conduct sessions and
(b) the view that the structure of training
conflicted with their philosophy of entirely
child-directed play.

Each parent reported improvement in at
least one target behavior at home, as well as
improvement in related behaviors (e.g., car-
ing for others, following directions) that
were not directly targeted in training. Three
sets of parents also indicated that the
changes observed in their children had been



648 DELL E. DUCHARME and STEPHEN W. HOLBORN

Figure 1. Percentage of social interactions in training and generalization settings for Liz, Mark, Tony, and
Gary across experimental phases.
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Figure 2. Percentage of social interactions in training and generalization settings for Katie across experi-
mental phases.

maintained up to the time of completing the
questionnaire.

DISCUSSION
The target behaviors that were selected for

the present study (play organizing, sharing
and cooperating, and assisting) have been ef-
fective in occasioning positive peer responses
in preschool children without disabilities
(e.g., Tremblay, Strain, Hendrickson, &
Shores, 1981). These responses have also
been successfully trained in children with
hearing impairments (e.g., Antia & Kreimey-
er, 1987; Kreimeyer & Antia, 1988). Simi-
larly, the social skills training package used in
Treatment 1 in the context of teacher-
prompted play produced high (mean level of
play for all participants was over 80%) and
relatively consistent levels of social interaction
in the training setting. These levels of inter-
action exceeded the levels of play (i.e., be-
tween 40% and 60%) obtained by Antia and
Kreimeyer (1987, 1988) and Kreimeyer and
Antia in their work with a similar target
group. Use of a fluency criterion, treatment
integrity checks, enriched prompting and re-
inforcement, and social validity procedures all
may have contributed to this outcome.

Although Treatment 1 incorporated train-
ing strategies that were compatible with pro-

moting generalization, generalization to a sec-
ond setting did not occur. Perhaps the rela-
tively narrow range of stimuli used during
Treatment 1 contributed to this outcome
(e.g., Horner & Albin, 1988; Stokes & Os-
nes, 1989). Fortunately, the systematic appli-
cation of sufficient stimulus exemplars in
Treatment 2 facilitated generalization across
new teachers, new peers, and new play activ-
ities in a second setting, without additional
prompting and reinforcement. In our view,
the systematic use of multiple stimulus ex-
emplars (Brown & Odom, 1994; Stokes &
Osnes, 1989) of salient environmental stim-
uli (teachers, peers, and play activities) was
the key to promoting generalization. Only
with systematic variations in such salient an-
tecedent stimuli were other generalization
programming strategies (e.g., contacting nat-
ural consequences) made possible. We are un-
certain whether lengthening the duration of
play in the CRF schedule contributed to gen-
eralization, particularly because generalization
occurred relatively early for all participants.
However, it may have facilitated maintenance
of responding by reducing the role played by
praise in maintaining play behaviors. It is also
unclear what effect preceding Treatment 2
with Treatment 1 had on the overall results.
If only Treatment 2 had been implemented,
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generalization presumably would have
emerged (Stokes, Baer, & Jackson, 1974), but
probably over more sessions than demonstrat-
ed in the present study. The discrimination
training that took place in Treatment 1 may
have represented a necessary but not suffi-
cient condition required for subsequent gen-
eralization.

If considered as an overall treatment pack-
age with multiple components, the package
per se proved to be effective and to have good
social validity. Unfortunately, the design se-
lected for evaluation precludes a more precise
inspection of the active variables, many of
which may have contributed to the overall
results. Brown and Odom (1994) have indi-
cated, for example, that durable results of so-
cial skills training rely on three critical as-
sumptions: (a) Children are fluent in the so-
cial behaviors that allow them to contact nat-
ural reinforcers, (b) socially responsive peers
are available, and (c) when the social skills
have been trained and a positive learning his-
tory has been provided, peer social reinforce-
ment alone will function to control respond-
ing without further adult assistance. These as-
sumptions all seem to have been met in the
present research, but none were analyzed in
a systematic manner.

In summary, our research demonstrated
the efficacy of a combination of generaliza-
tion programming strategies (Stokes & Os-
nes, 1989) in producing social interactions
that generalized across multiple conditions
(teachers, peers, play activities, and settings)
with children with hearing impairments. Fu-
ture research should provide greater analytical
separation of the generalization programming
techniques. As Chandler et al. (1992) indi-
cated, further research is needed ‘‘to identify
empirically a set of best practices to promote
generalization of preschool children’s behavior
and to determine if these practices are con-
sistent across children, target behaviors, en-
vironments, agents, and behavior-change
strategies’’ (p. 427).
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STUDY QUESTIONS

1. In what ways did the authors extend previous research on social skills training for children
with hearing impairments?

2. What criteria were used for selection of target children and how did these children differ
from their peers? What rationale was provided for using peers of this sort?

3. What were the target behaviors, how were they selected, and why were they aggregated in
the final analysis?

4. How did the authors ensure that the teachers implemented the training procedures correctly?

5. Describe the two components of the social skills training sessions during Treatment 1 and
the additional strategies included during Treatment 2.

6. What differences in the results between Treatment 1 and Treatment 2 were observed during
generalization sessions?

7. The authors suggested that using a fluency criterion may have contributed to the high levels
of social interaction produced during the first treatment. To what extent is this speculation
supported?

8. The authors compared the effects of two treatment packages on performance in training
and generalization settings. What was the main limitation of this comparison, which was
noted by the authors? How might this limitation be related to one of the drawbacks of the
study revealed in the social validity analysis?

Questions prepared by Iser DeLeon and Jana Lindberg, The University of Florida


