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Abstract Children with autism face enormous struggles
when attempting to interact with their typically developing
peers. More children are educated in integrated settings;
however, play skills usually need to be explicitly taught,
and play environments must be carefully prepared to sup-
port effective social interactions. This study incorporated
the motivational techniques of Pivotal Response Training
through peer-mediated practice to improve social interac-
tions for children with autism during recess activities. A
multiple baseline design across subjects was used to assess
social skills gains in two elementary school children. The
results demonstrated an increase in important social skills,
namely social initiations and turn taking, during recess.
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Walking out onto a playground during recess at an ele-
mentary school one would expect to see a range of
naturalistic activities that encourage communication and
social skill development such as, children pretending to be
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their favorite super hero as they run and chase each other
on the playground, taking turns shooting a basketball,
kicking a ball around the field, sharing playground mate-
rials, or requesting to take a turn in order to engage in an
activity with peers. On reflection of the various compo-
nents of play on the playground, social skills are at the core
of play skill acquisition that naturally occurs in typically
developing children. For children with Autism Spectrum
Disorders (ASD) the acquisition of social skills does not
naturally occur. There is some promising literature dem-
onstrating successfully acquisition of social skills for
children with ASD. Several studies focused on teaching
skills in a setting where children spend significant amounts
of time, that of the school playground (e.g., Baker et al.
1998).

Social play may not be pleasurable nor intrinsically
motivating for a child with autism (Brown and Murray
2001). Due to a desire for routine and predictability, a new
play sequence may represent change thereby causing anx-
iety to the child with autism. It may be difficult for the
child to engage in play due to interfering behaviors such as
repetitive behaviors, impulsiveness, or compulsive ten-
dencies that may be more motivating than play (Peeters
1997; Veale 1998). Libby et al. (1998) found that children
with autism produced significantly more sensorimotor
actions, supporting the view that this behavior may domi-
nate play. Children with autism have been noted to use
fewer toys, spend less time playing with toys and less time
playing appropriately with toys compared to non-disabled
peers (Stone et al. 1990) and demonstrated fewer func-
tional play acts compared with their peers. Imitation skills
were also significantly lower and children with autism
engaged in functional and symbolic play less in compari-
son to their peers. Outcomes for preschoolers with ASD
who socially avoided peers tended to continue to avoid
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peers and use less language as they aged compared to
those who showed social interest and active engagement
(Ingersoll et al. 2001).

Without interventions that focus directly on social and
play skills within the context of the classroom, children
with autism continue to exist in isolation even though they
are within a rich social environment (Goldstein et al. 1992;
Gresham 1984; Pierce and Schreibman 1997a). Even when
placed in an integrated setting and without specific inter-
vention to promote socialization, children with ASD are
unlikely to attend to their peers as models or imitate their
actions (DiSalvo and Oswald 2002). Children with autism
may not act on play materials or imitate peer actions
without a cue, external facilitation, or instruction; however,
with prompting and instruction, play skills can improve
(Attwood 1998; Brown and Murray, 2001; Koegel et al.
2001; Lewis and Boucher 1995). While social instructions
remain lacking in many classrooms, suggestions for pro-
moting social inclusion have become more widely used
(Brown et al. 2001).

On a positive note, the results from studies that targeted
social peer interactions document success when these
programs have been in place. Interventions targeting social
skills have been shown to increase peer interactions and
enhance social play output in children and youths with
ASD. Results from many studies have demonstrated the
positive gains from directly addressing social interactions
in school settings. These works provide support for a
variety of strategies that have effectively increased class
participation and social interaction for children with aut-
ism. In one study, assigning children into cooperative
groups with typical peers and providing structured play-
groups led to improved social interactions between the
targeted children and peers improved (Frea et al. 1999).
Others successfully increased social interaction of pre-
schoolers with autism by teaching peer imitation (Garfinkle
and Schwartz 2002). One study that took place on school
playground demonstrated the positive effects of infusing
high preference activities or obsessions of children with
autism into appropriate playground games Baker et al.
(1998). The results showed that children who initially
isolated themselves during outdoor play began to interact
with peers during the high preference activity. The target
children then generalized improved interactions to other,
non-targeted playground activities. This research shows us
that with direct support and during typical classroom rou-
tines, many children with autism can learn important social
skills to improve their peer interactions.

With the shift toward more inclusive opportunities for
individuals with ASD there has been an increase in use of
peer-mediated strategies to facilitate and encourage social
interactions. Researchers have discovered peer-mediated
interventions have produced longer exchanges (Strain et al.
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1981) and result in better generalization and maintenance
of social interactions than adult-mediated interventions
(McEvoy et al. 1992; Strain and Fox 1981; Strain et al.
1981). A primary objective of including peers as inter-
vention agents is to increase social participation in
naturalistic settings without allowing the children to isolate
themselves or rely on teachers for prompting (Strain and
Kohler 1998). Peers have been valued contributors to the
acquisition of social and play skills in children with autism.
The ultimate goal of social skills training is for children to
be able to interact within their natural social contexts, thus
it is only natural to use typically developing peers as social
skills trainers (Rogers 2000). With the classroom as the
system, peers are included as important stakeholders in the
behavior change of the target individual (Carr et al. 2002)
leading to better generalization and long-term success.

To date naturalistic techniques have been studied and
implemented within the classroom, home, or clinical set-
ting where variables can be closely monitored and
controlled (Koegel et al. 2006). Due to the emergence of
standards based instruction typical elementary classroom
interactions are now limited to large or small group core
academic tasks. In addition, elementary general education
teachers seldom address social or play skills within the
classroom setting, often the most critically challenging
deficit in autism and the most necessary to address. With
the blending of inclusion and standards based instruction it
is essential to teach play and social skills where they nat-
urally occur, on the playground. This study is one of the
few to train typically developing peers to implement nat-
uralistic techniques to address social and play skills on the
playground where play naturally occurs within the general
education elementary school setting.

Individuals, small groups, and classrooms of peers have
learned a variety of teaching techniques and consequently
have assisted children with ASD in learning a variety of
social skills through their involvement in the intervention
process. These methods have increased the social skills of
the target children and also the quality of social interac-
tions between their non-disabled peers. Trained peers
accurately initiated, gained attention, acknowledged, and
provided opportunities for social communication. When
these skills were learned, social interactions, including
joint attention, between children with autism and typical
peers were improved during free play activities (Goldstein
et al. 1992; Pierce and Schreibman 1995). Parents have
been assisted in teaching peers and children with autism to
share, play, and spend time together (Kohler et al. 2005).
Using scripts, visual support and reinforcement small kin-
dergarten and first grade peer groups were trained to greet,
imitate, follow instructions, share, take turns, and request
assistance (Gonzalez-Lopez and Kamps 1997). Interven-
tions including disability awareness and peer training have
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shown effective in improving interactions between children
with autism and their non-disabled classmates (Laushey
and Heflin 2000).

While there have been successful, documented cases
addressing social skills of children with autism in class-
rooms, the majority of this work has been done for young
children in preschool and kindergarten. Less effort has
been seen to support students with ASD in the upper
grades, beginning with elementary school. As children
become older academic instruction becomes a central focus
and less time is spent in free play. In higher grades, social
skills instruction is not a focus and needs to be explicitly
taught. With the change in curriculum and class schedule,
many of the strategies described in previous works may not
be conducive to implement in higher grade levels due to
the lack of play opportunities within the context of a pri-
mary classroom, unless it was a part of the child’s
Individualized Education Program (IEP) and the instruc-
tion took place outside of classroom instruction time.

Pivotal Response Training (PRT) is one method that has
shown to be feasible to implement during naturally
occurring routines and settings to improve social commu-
nication (Koegel et al. 1989; Koegel et al. 2006; Pierce and
Schreibman 1995, 1997a, b). PRT, which is based in
Applied Behavior Analysis and incorporates motivational
procedures to improve responding, has been used to sig-
nificantly increase language use and promote positive
exchanges between the target children with autism and
peers (Pierce and Schreibman 1995, 1997a, b). Social ini-
tiations have been considered a pivotal skill and a
prognostic indicator for favorable outcomes (Fredeen and
Koegel 2006; Koegel et al. 1999). An emerging body of
research highlights the importance of teaching initiations to
children with autism to facilitate independence. Another
important area of focus has been on improving play skills
for children with ASD through the use of naturalistic
teaching methods (PRT). Stahmer (1995) has shown the
positive affects when PRT techniques were applied to play
behaviors. Improving communication and teaching appro-
priate play behaviors may result in better peer interactions.
High-functioning children with autism learned to initiate
social interactions with peers which led to increased play
and decreased disruptive behaviors (Oke and Schreibman
1990); however, most of the previous work targeted
increasing appropriate play interactions with peers by
training peers to initiate play interactions with the target
individuals where as the present study focused on peer-
mediated strategies to increase play initiations between
children with ASD and their non-disabled peers.

The current study investigated the use of PRT strategies
as a social skills intervention package for elementary aged
children with autism. The purpose of this study was to
examine what happens when typically developing peers are

trained to use naturalistic strategies associated with moti-
vating children with autism in the context of play. This study
expands the research base on peer implemented naturalistic
strategies in several ways. First, the participants in this study
were elementary aged students with and without disabilities
whereas previous work focused on younger aged groups.
Second, this study addressed a time of the school day when
children with ASD are often isolated and removed from
the structured activities, namely recess. Recess involves
unstructured free play, direct instruction does not occur and
instructional aides often take breaks leaving the student with
autism alone on the playground without support. The
intervention in this project combined the use of naturalistic
strategies with peer implementation during a time that social
intervention is necessary. It was expected that a group of
peers without disabilities could learn the components of
PRT and apply them into interactions with classmates
with autism during unstructured recess activities. It was
hypothesized that the participant children with autism would
increase social play, specifically, initiating play, and take
more appropriate turns with their typically developing
peers as a result of teaching the peers to utilize naturalistic
techniques associated with increasing motivation.

Methods
Participants

The participants for this study were two fully included third
grade students each with a diagnosis of autism from an
agency that was not associated with this research. Criteria for
participant selection included a diagnosis of autism, educa-
tional placement in an inclusive setting, and an existing
educational program with goals of social skill development.
Both participants attended a kindergarten through sixth
grade elementary school within a diverse urban school dis-
trict outside of Los Angeles, California. They attended
school 6 h a day and were fully included within a general
education third grade classroom. During the school day the
children were involved in academic tasks along with the
general education third graders and participated in recess
three times a day. The children received instruction from one
classroom teacher, a resource special education teacher.
Participant two received additional support from a one-on-
one instructional aide to provide instructional and behavioral
support throughout the school day.

Participant 1

Brian was an 8-year 6 month-old Vietnamese boy whose
family spoke English at home. Brian spoke in simple
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sentences and produced some delayed echolalia. He
received academic support from the resource special edu-
cation teacher and inclusion support from the K-6 teacher.
Academically Brian was working on grade level within the
core content areas of math, social science, and science. He
engaged in some self-stimulatory behavior including
vocalizations and body movements during class. Socially
Brian infrequently and inappropriately interacted with
peers. During recess Brian typically wandered around the
playground alone, watched other children play, and
engaged in self-talk. He was able to engage in brief con-
versations with adults or peers although this occurred
infrequently. To initiate he would sometimes follow adults
or peers on the playground. When he did initiate social
interactions, his behaviors were inappropriate. For
instance, he would walk up behind an adult or peer with his
arms extended and put his arms under the person’s armpits.
When he became upset, he growled at peers to avoid social
interactions. With adult prompting, Brian would join peers
in parallel play or engage in a playground activity for a
brief duration. At other times, Brian refused to share
equipment and engaged in aggressive behavior (e.g.,
screaming, hitting) if peers were in close proximity.

Participant 2

Gaven was a 9-year 1-month old Caucasian boy, and was
described by teachers and family as having an emerging
social awareness. He spoke in simple one to four word
phrases and produced immediate and delayed echolalia. He
engaged in self-stimulatory behavior including repetitive
vocalizations and hand movements. Gaven could not
engage in a reciprocal conversation with adults or peers.
Academically, Gaven was working approximately three to
four years below his chronological age and he received
academic support from the resource special education
teacher, one-on-one aides, and inclusion support from the
K-6 teacher. Within the classroom environment Gaven
often imitated peers; however, at recess, he played on the
swings or ran around the playground alone. The types of
initiations he attempted were inappropriate and consisted
of hugging peers. With adult prompting, he engaged in
playground routines such as, kickball or basketball for brief
periods of time. When frustrated or if his routines were
disrupted Gaven engaged in aggressive or non-compliant
behavior.

Peer Trainers

Typically developing third grade students served as peer
trainers in this study. The peer buddies were classmates of
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the target participants who were identified by their teachers
as students who had regular attendance, were proficient in
English, had excellent social and communication skills,
and a history of volunteering to help. Six third grade stu-
dents were selected to participate in the study with a ratio
of two peers to one participant and two alternates. The two
alternates were available in the event that one of the peer
trainers was to drop out of the study or a peer was absent.
There were four girls and two boys ranging in ages from
eight to nine years old. The peers did not have disabilities,
and had similar language and ethnic backgrounds as the
participants. Ethnic backgrounds of the peers included
Caucasian, Vietnamese, and Indian and all of the peers
lived in the same neighborhood as the target students.

Settings and Materials

The study took place in two locations on the school campus
including inside a classroom and on the recess playground.
The initial social skills peer training sessions took place
inside a classroom. Certain play materials provided during
these initial trainings inside the classroom were selected so
the classroom furniture, wall decorations, and materials
would not be damaged. These games included a beanbag
toss game, a Nerfry; basketball hoop and ball, a ring toss
game, and a Velcro ball catch game. Baseline, intervention,
and generalization sessions occurred on the playground.
Playground play materials consisted of common play-
ground toys and apparatus that were readily available on
the school campus such as, a playground ball, basketball,
jump rope, basketball hoop and court, and swing set. These
playground games were selected based on observations of
the students before baseline. Specifically, the target stu-
dents showed interest in them and they were popular recess
games/activities for many of the students.

Training materials provided during the initial training
sessions included training cards, and cue cards to help
facilitate and structure peer training. The training cards
were used to define and clarify each naturalistic technique
in child friendly terms. Cue cards were developed for each
strategy. The cue cards were used as a tool to help facilitate
peers in gaining the attention of their peers with autism and
to aid in varying activities and /or choice making. The
strategies were represented to the peers pictorially on cue
cards, play routine cards, and in simple sentences the
children could read.

Experimental Design

A concurrent multiple baseline design across two subjects
was used to evaluate the effects of peer mediated
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naturalistic strategies during play sessions on the number
of social behaviors (turn-taking and initiations or gaining
attention) produced by the students with autism. This
design involved exposing Brian and Gaven to identical
baseline procedures then to matching treatment conditions.
Baseline data were collected daily until levels stabilized.
Intervention data were collected after peers were trained.
The intervention phase began when the levels of social
behaviors stabilized and when peer buddies mastered the
use of the naturalistic strategies. Ten-minute observation
and data recording probes were collected from each
twenty-minute play period, taken during the first ten min-
utes of the recess time. During the training phase, the probe
began as soon as the adult prompted the peers to play with
the target child. During all other phases, the probe began as
soon as the recess period began.

Procedures
Baseline

Before naturalistic strategies were presented to the peers,
baseline data were collected during recess time on the
primary playground. During baseline the participants
played on the playground as they typically did during
recess periods. No additional prompts or directions were
provided. The children could play on all the equipment on
the playground (bars, swings, basketball court, handball
court, field, etc.). Play duration was timed using a digital
timer or stopwatch for 10-min probes. Data were collected
for Brian for 13 days and for Gaven for 18 days until data
showed a stable pattern for each participant.

Peer Training

Peer training occurred during recess with the first author.
There were seven training sessions across seven consecu-
tive school days that lasted 20 min each. The first five
sessions took place in a classroom during morning recess
without the target child present. For each of the first five
days of training, the peers were introduced to one of five
teaching strategies that are components of Pivotal
Response Training (PRT). These strategies (i.e., gaining
attention, varying activities, narrating play, reinforcing
attempts, and turn-taking) have been previously used to
teach peers to improve social play with children with aut-
ism (Pierce and Schreibman 1997b). With each PRT
strategy a visual training card and cue card was presented
to assist the students in learning the strategy. Training and
cue cards are described below. The previously learned
strategies were also reinforced during the sessions on the

days that followed. So, by the fifth day of training, all five
strategies were presented and were reinforced during the
training session. The specific PRT strategies presented to
the peer trainers included the following:

Gaining Attention

The peers were taught to gain the attention of the child with
autism before giving a direction or offering a choice. For
example, in an attempt to gain the child’s attention the
peers were taught to say the child’s name and then to give
the prompts look and listen while making eye contact with
the child with autism. Varying activities. The peers were
taught to offer the child with autism different play options
on the playground using cue cards or by verbally giving the
child choices of preferred activities. Narrating play. Peers
were shown how to model their own play by commenting
and narrating play. They were shown to provide examples
of appropriate play with play materials and/or describe
what he/she is doing with materials (i.e. “let’s bounce the
ball,” or “swinging is fun, lets swing higher”). Reinforcing
attempts. Peers were taught to enthusiastically praise the
child with autism for any attempt at functional play (i.e.
“great dribbling,” “give me five”). Turn-taking. The peers
were taught to offer turns within the playground activity or
to demonstrate sharing by using the material concurrently
with the target children.

Because each of the target participants engaged in
challenging behaviors, the peers received training on how
to deal with aggressive behavior from target participants.
Specifically, the peers were taught that if a peer with
autism were to get aggressive they were to back away and
to ask for help from an adult. During the study, an adult
was always within close proximity to the children and
throughout all phases of the study, the target participants
did not engage in any challenging (aggressive) behavior.

Opportunities to use these strategies during play were
first modeled and described by the researcher. Next, peer
trainers were instructed to explain each of the strategies to
the researcher; this was followed by role-playing with the
researcher and role-playing with the other peer trainers. At
the end of each training session, peers were asked to pro-
vide the name of each strategy they learned, and answer
several questions to ensure understanding and clarity.
Criterion level was reached when each peer could dem-
onstrate using the five strategies with at least 80% accuracy
and correctly demonstrate providing play opportunities and
using the strategies with a classmate who was not involved
in the study during the playground training days. Once the
first set of peers were trained to criterion then the second
set of peers started training. After the peers were trained in
all five strategies then an additional two days of training
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were spent outside on the playground to generalize the
skills to the playground setting using the outside play
materials and various training cards.

Intervention

Triads were developed comprised of two-third grade peers
and one target participant with autism. An alternate was
available if a peer was absent or dropped out of the study.
Everyday for seven consecutive school days before recess
the trainer and/or aides asked the peers to identify and
explain the strategies they were to use during play. The
peers were also given rings with cue cards on it to remind
them of the strategies while they played. During inter-
vention the peers utilized the naturalistic strategies to
initiate and maintain play with the target participants, Brian
or Gaven, during the morning recess period.

Generalization

Ten-minute generalization probes were taken for 4-5 ses-
sions on the playground in the same manner they had been
during baseline, and play sessions resumed under identical
physical conditions as baseline. Participants were not given
prompts or directions to use the PRT strategies that were
taught.

Data Collection
Dependent Variables

The dependent variables measured for the participants were
individualized due to their differing abilities and needs. For
each participant, the dependent variables were determined
through direct observation, teacher input, and individual-
ized social goals. For Participant 1, Brian, the dependent
variables were the number of attempts at gaining attention
of peers and the number of turn-taking interactions.
Gaining attention of peers was defined as independently
approaching a peer physically or verbally in a socially
appropriate manner (approaching a peer from the front,
saying a peer’s name, making eye contact) to gain their
attention. Prompted responses of gaining attention were not
included. Turn-taking was defined as a social exchange
within a play activity (kicking the ball back and forth or
taking turns shooting the ball on the basketball court). Each
time the target child independently took his turn, or waited
and observed while the peer partner took a turn, it was
counted as one occurrence. Prompted responses of taking a
turn were not included.
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The dependent variables measured for Participant 2,
Gaven, included the number of initiations to play and the
number of turn-taking exchanges. An initiation to play was
defined as any appropriate verbal or non-verbal attempt to
gain a peer’s attention to initiate or engage in a play
activity. Examples included eye contact, showing of toys,
verbal bids and sharing materials. Turn-taking was defined
for Participant 2 in the same way as for Participant 1.

For each participant, initiation and turn-taking data were
collected through event recording of 10-min probes during
the morning recess period. Data were recorded and coded
in-vivo.

Inter-observer Agreement

During each phase of the study, two observers indepen-
dently and simultaneously scored each occurrence of the
target behaviors exhibited by each child with autism. The
first author served as the reliability coder for each partici-
pant. An agreement was defined as both observers
recording the occurrence of the target behavior. A dis-
agreement was defined as one observer recording an
occurrence and the other observer not recording an
occurrence of the target behavior. Inter-rater reliability was
calculated for at least one third of sessions across experi-
mental phases for each participant. Inter-rater reliability
was calculated using the formula of agreements divided by
the number of agreements plus disagreements and multi-
plying by 100.

For Participant 1, Brian, the inter-observer agreement of
gaining peer attention was 94% with a range from 83% to
100% and for turn-taking was 92% with a range from 81%
to 100%. Inter-observer reliability data were collected
during 12 sessions over the course of all phases of inter-
vention. For Participant 2, Gaven, the inter-observer
agreement of initiations to play was 93% with a range of
78-100% and for turn taking was 92% with a range of 80—
100%. Inter-observer reliability data were collected on 13
sessions over the course of all phases of intervention.

Fidelity of Implementation

To ensure that the intervention was appropriately admin-
istered, fidelity of implementation on the peers’ use of
strategies was taken throughout the intervention phase.
During peer training sessions fidelity of implementation
of naturalistic strategies were measured by the peer trainer.
As mentioned, training sessions occurred until peers
were able to perform four of the five naturalistic strategies
(turn-taking, paying attention, narrating play, rein-
forcing attempts) with at least 80% mastery out of 10
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opportunities. An opportunity was defined by each turn
with the play materials the peer had. With each turn, the
peer had control over the stimulus items and opportunities
for the use of social interaction and initiations were pres-
ent. For the fifth strategy, varying activities, correct
implementation was considered if the peer varied the
activity twice during the probe. This criterion was estab-
lished due to the number of opportunities (approximately
2) that naturally occurred during 10-min observations of
recess play.

Peer partners were evaluated on fidelity of implemen-
tation throughout the intervention phase for more than one
third of all sessions for each participant. Fidelity was
recorded using a checklist of each of the five motivational
strategies. While the children were engaged in play,
opportunities to incorporate the naturalistic teaching tech-
niques were noted and, the peer received a correct score if
he or she incorporated the naturalistic teaching technique,
and an incorrect score was received if the peer did not
incorporate the technique. A total of ten opportunities or
missed opportunities were scored. If the peer did not pro-
vide opportunities, respond to, or interact with the target
participant, it was considered incorrect. The total fidelity of
implementation score was calculated by summing the
number of correct scores divided by the number of natu-
ralistic strategies and then multiplying by 100. The average
fidelity score was calculated for each peer trained play
partner by summing the percent scores across each day of
assessment and dividing by the number of fidelity probes
collected. Table 1 presents the fidelity of implementation
scores across sessions for each participant peer. Average
scores would show that all peers mastered all of the tech-
niques with the exception of one peer who scored just
below criterion on narrating play.

Results

The results indicate that both participants improved their
social peer interactions during recess following a peer
mediated, naturalistic intervention program with Partici-
pant 1, Brian showing greater gains than Participant 2,
Gaven. Figure 1 presents the data for the social initiations

for each participant. Specifically, the upper graph depicts
the data collected for the target behavior of gaining peer
attention for Brian and the lower graph depicts the data
collected for the target behavior of initiations to play for
Gaven. During baseline both participants engaged in social
interactions of the target behaviors at low levels. They each
demonstrated improved skills during intervention and
maintained the skills during the generalization phase.

For Brian, he initiated to gain peer attention never or
once during each baseline probe. After peer training
intervention program, his social behavior of gaining peer
attention rapidly increased to a mean of 4.8 occurrences per
10-min probe during the intervention phase. For example,
when his peers walked out toward the playground, Brian
approached them, asked what they were going to play, and
walked with them to the activity. These improvements
maintained during the generalization phase with a mean
score of 4.6 occurrences with no zero occurrences as in the
baseline period. During the generalization probes, Brian
approached peers to join in activities that peers were
already engaged in. For instance, he stood in the line,
waited for his turn, and played handball. Everyday, he was
independently seeking out play opportunities.

During baseline, Gaven demonstrated some variability
in his social skills with peers ranging from zero initiations
to several with an average of less than one per probe. After
the peer mediated intervention program, his social behav-
iors doubled and steadily increased throughout the
intervention probes. Before intervention Gaven did not use
peer names when interacting with peers. After intervention
Gaven approached peers and referred to them by name, and
then initiated interaction (e.g., “Brian, chase me”). Gaven
showed continued improvement during the generalization
probes. The mean for initiations to play was 3.25 and there
were no probes in which Gaven did not initiate to play with
peers as there were during baseline. While his improve-
ments were minimal, he demonstrated gains in the core
social deficit of autism and pivotal area of initiations.

Figure 2 presents the data on turn-taking behavior for
both participants with the upper graph representing the data
for Brian and the lower graph representing the data for
Gaven. Both participants increased their turn taking play
skills with peers across the phases of the study.

Table 1 Fidelity of

. . Strategies Brian’s peer trainers (%) Gaven’s peer trainers (%)
implementation: Average score
on correct use of naturalistic Peer 1 Peer 2 Peer 3 Peer 1 Peer 2 Peer 3
strategies
Gaining attention 100 100 100 93 92 95
Varying activities 86 96 93 100 87 100
Narrating play 80 80 82 97 78 91
Reinforcing attempts 95 95 92 100 100 100
Turn taking 98 100 98 98 98 100
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Fig. 1 Number of independent
appropriate attempts for social
initiations/gaining attention
directed at peers

Gaining Attention

Number of Initiations to
Play

Baseline results indicate that Brian was not taking any
turns independently across all baseline probes. After the
peer mediated intervention his level of turn taking dra-
matically increased to a mean of 12.5 acts per 10-min
session. According to the generalization data Brian’s mean
score for turn taking remained well above baseline at10.2
acts per 10-min session.

Fig. 2 Number of independent
turn-taking exchanges with
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Baseline results indicated that like Brian, Gaven was not
taking any turns with peers during recess across all baseline
probes. Following the peer mediated intervention he took at
least one turn independently with peers and increased to an
average of 1.5 acts per 10-min probe. Gaven showed
additional gains during generalization probes with a mean
score of 2.5 turn-taking acts per 10-min probe. Gains for
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Gaven were small in this skill, as they were with initia-
tions; however, he showed small and gradual improvement
across experimental phases.

In addition to the quantitative data, social validation was
considered through anecdotal reports for each participant.
Following the peer-mediated interventions, Brian engaged
in appropriate recess activities that he had not been
observed during the baseline phase nor prior to participa-
tion in the study. These behaviors included independently
initiated asking peers to play, waiting in line to play
organized games (i.e., handball). Additionally, after the
intervention, Brian learned appropriate means of refusing
social interactions by verbally rejecting peer bids rather
than his previous behavior of growling at peers when he
did not want to interact.

For Gaven, anecdotal reports showed that his interests
during recess play expanded following the intervention
program. Whereas prior to intervention, he was only
observed to swing or to play chase games, after interven-
tion he would play these games and also would play
handball, kickball, and basketball which were more age
appropriate and popular on the play ground.

Discussion

The results of this study showed that peer implemented
naturalistic strategies were effective at increasing social
interactions for children with autism during recess play
activities. Both participants improved their social contact
with typical peers and in particular, increased their social
initiations to play from baseline levels to intervention.
These findings add to the growing research bases of peer
mediated (DiSalvo and Oswald 2002; Goldstein et al.
1992; Kohler et al. 2005; Kamps et al. 2002; Strain and
Kohler 1998) and naturalistic strategies (Brown and Odom
1995; Pierce and Schreibman 1997a, b) to increase chil-
dren’s social play behaviors. The results also pointed
toward the beginning of a sustainable outcome. After the
intervention and training components were withdrawn, the
target children maintained their increased levels of initi-
ating and responding during generalization probes. These
findings fit with previous studies suggesting how formation
of social interactions and development of friendships begin
(Guralnick 1990; Hurley-Geffner 1995; Kennedy et al.
1997; Kennedy and Itkonen 1996; Rogers and Lewis
1989). Specifically, the current study provided several of
the components including proximity, mutually reinforcing
events, and reciprocity that have been identified as those
that can ultimately lead to friendships (Hurley-Geffner
1995; Kennedy and Itkonen 1996; Rogers and Lewis
1989). The targeted social skills, initiations and turn-tak-
ing, are behaviors that may have provided the participants

with skills leading to equal roles or reciprocal interactions
which have been found to be important aspects of social
competence (Guralnick 1990; Kennedy and Itkonen 1996).

Kohler et al. (2005), in a recent study of peer-mediated
techniques mentioned characteristics that may positively
affect the success of peer-mediated procedures in inclusive
settings. The results from the present work incorporated
several of those mentioned, namely large-scale application
and practical application for teachers. Although the inter-
vention did not apply to the entire school, the initial steps
toward this goal were in place. The inclusion of multiple
peers as opposed to a single trained peer is one component
of the intervention that likely contributed to the positive
findings. Inclusion of peers creates buy-in and also divides
the responsibility of integration across many individuals.
Buy-in refers to the engaged participation and contribution
of the peers who were directly involved in the intervention.
By learning how to create interactive play opportunities,
the peers were stakeholders in aiding the students with
autism to be active participants within the recess period.
Having a group of students supporting one classmate with
autism may provide a better ratio and enhance the moti-
vation for the typical peers. In a group, the peer partners
may enjoy working together to support the individual with
autism more than if they were playing with the target child
alone. Additionally, for the age of the participants and
considering the types of games that are popular at recess,
children on the playground are often seen playing together
in small groups.

With regard to the practical application for teachers, this
information was noted anecdotally through interactions
with the teachers. In less than two weeks, the training was
completed and the activities fit in well with the natural
structure of the school routines. The relative ease of
training peers within a brief period of time is a strength of
the present study. Using peer groups as a model of service
delivery could expand the existing resources and reduce the
need for costly and possibly stigmatizing individualized
adult support during certain times of the school day. Future
studies should consider assessing the costs and benefits of
implementing peer-implemented techniques to increase
social relationships for students with ASD. Additionally,
peer interactions are more naturalistic and allow for better
generalization of social relations than adult mediated sup-
port. Results from a body of literature suggests that
individualized assistants often hover over the target chil-
dren reducing their opportunities for natural social
interactions with peers. On the other hand, peer mediated
strategies may enhance and increase the opportunities for
children with ASD and those without disabilities to interact
together (Giangreco 1997; Koegel 2006).

To explain the positive results obtained from the gen-
eralization probes we are directed at the use of peer groups,
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the use of naturalistic techniques, and the natural play
context. According to Terpstra et al. (2002) the more nat-
uralistic the training situation the more likely
generalization and maintenance will occur, which was
evidenced within this study. In a school setting, having
peers implement procedures is more naturalistic and more
motivating then if adults would have implemented the
same procedures. Rather than teaching social skills in an
artificial setting or using artificial reinforcers, this study
taught social skills in the setting in which the skills were to
be performed and with social reinforcement. It may be
easier for students with autism to generalize the skills if
they are implemented in a naturalistic environment with
individuals who are natural to the environment and through
activities they enjoy.

On a broader note, the use of peers as intervention
delivery agents could have a significant impact on the
implementation and delivery of services to children with
autism within inclusive settings. Peer-implemented proce-
dures enable students with autism to be a part of the natural
school climate. They also foster greater independence. The
responsibility for teaching social play shifts away from
adult support and transfers to the peer group as well as to
the target child with autism.

As with any applied research study, there are several
limitations. First, the ability to generalize the findings to a
wide population is limited due to the small sample size of
only two participants. Only two participants were included
as a result of recruitment efforts for the study. This study
took place on a school campus and during typical play
activities and only two participants fit with the selection
criteria for the proposed study. Application of these strat-
egies to a diverse population of students with ASD may
allow for wider generalization of the techniques.

Although both target children responded positively to
the intervention, for one participant the gains were greater.
Participant 1, Brian, showed greater and more rapid
improvement over baseline levels compared to Participant
2, Gaven. It is possible that for students with higher cog-
nitive abilities or verbal skills, like Brian, these skills may
enhance the effects of the intervention whereas for children
with lower cognitive and language skills additional time or
intervention strategies may be required. Future studies
could assess whether this type of intervention may be more
suitable for individuals with certain prerequisite skills,
interests, or abilities. Future studies may also include
several students who are lower functioning and may
include additional support for the participants. Second,
when conducting research in a natural setting such as on
the school play yard many external variables exist which
are difficult to control. In this study examples of extraneous
factors included other peers wanting to join in the play
activities and difficulty in unobtrusive data collection.

@ Springer

Social affect ratings were not collected because the data
were conducted in-vivo in a school setting and use of video
cameras was not possible on the school campus to obtain
consent from the students. The external variables can
account for some moderately unstable baseline data and
implementation data for Participant 2. The third limitation
of the study was the lack of long-term generalization data
due to the termination of the school year. In order to assess
the lasting effects one would need to collect additional
generalization probes, at times further removed from the
training. On a positive note, the results indicated that both
students maintained gains under generalized conditions and
their skills continued to improve after the intervention one
month following the peer-training program. Even the slight
gains across phases made by participant two are those that
address the core issues and challenges of autism. Learning
to initiate and take turns with peers are key skills in social
skills.

In spite of the limitations, this study offers promising
results about the potential to increase social opportunities,
improve the quality of peer interactions, and foster inde-
pendence for students with ASD. In addition, this study
addressed recess, a routine that exists at all schools and
often times presents explicit challenges for students with
ASD and their team members to create social opportunities
during unstructured play. This project provides a feasible
intervention plan to train a group of peers within a rela-
tively short period of time. The findings add to a valuable
body of literature assessing the benefits of providing
instruction with general education classmates and within
the general education setting. These participants were
included throughout the day in classrooms with students
without disabilities and the positive results may have been
affected through the familiarity that the classmates had
with each other. The inclusion of peer groups may also
build sustainability within the system of support for the
target students. In cases of students who are not included in
general education and only share space with non-disabled
peers during non-academic periods, like recess, it is
unknown whether the results would be as promising.
Additional work in other educational settings may answer
that question.

This quantitative analysis showed that both participant
children improved their social interactions during
unstructured recess times when they had previously spent
the majority of recess time alone. Future research using
qualitative evaluation should examine the effects of peer-
implemented procedures on peer perceptions of classmates
with autism, as well as, peer benefits. To understand the
variables that were most responsible for the positive
change, further research should also evaluate the effects of
naturalistic peer-implemented interventions on the play-
ground alone versus the combination of this treatment with
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adult implemented interventions. It may be found that a
combination intervention may be more suitable for students
with more severe autism where as the present study showed
that peer-implemented strategies were successful for both
target children. Considering that socialization with peers
may be the most challenging aspect of life for children with
autism and the greatest concern for families, this is an
important area of research. While a primary goal of edu-
cation is to learn the core curriculum, social skills are
necessary to achieve a productive place in a community.
After all, when looking back on one’s school years, per-
haps the greatest memories are those that were made and
shared with friends on the play yard.
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