1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Author manuscript
Focus Autism Other Dev Disabl. Author manuscript; available in PMC 2015 August 24.

-, HHS Public Access
«

Published in final edited form as:
Focus Autism Other Dev Disabl. 2014 December ; 29(4): 230-245. d0i:10.1177/1088357614539832.

The Use of Peer Networks to Increase Communicative Acts of
First Grade Students with Autism Spectrum Disorders

Debra Kamps, PhD.,
University of Kansas, Juniper Gardens Children’s Project, 444 Minnesota Avenue, Kansas City,
KS 66101

Rose Mason, PhD.,
University of Kansas, Juniper Gardens Children’s Project, 444 Minnesota Avenue, Kansas City,
KS 66101

Kathy Thiemann-Bourque, PhD.,
University of Kansas, Juniper Gardens Children’s Project, 444 Minnesota Avenue, Kansas City,
KS 66101

Sarah Feldmiller, M.A,,
University of Kansas, Juniper Gardens Children’s Project, 444 Minnesota Avenue, Kansas City,
KS 66101

Amy Turcotte, M.S., and
University of Kansas, Juniper Gardens Children’s Project, 444 Minnesota Avenue, Kansas City,
KS 66101

Todd Miller, Ed.S.
University of Kansas, Juniper Gardens Children’s Project, 444 Minnesota Avenue, Kansas City,
KS 66101

Debra Kamps: dkamps@ku.edu; Rose Mason: rmason519@ku.edu; Kathy Thiemann-Bourque: Thiemann@ku.edu;
Sarah Feldmiller: sfeldmiller@ku.edu; Amy Turcotte: amyturcotte@ku.edu; Todd Miller: tmiller3@ku.edu

Social and communication deficits are considered core features for children with autism
spectrum disorders-ASD (American Psychiatric Association, 2012). Children with ASD
including high functioning autism have lower levels of communication than typically
developing children, and have difficulty with processing and interpreting social situations
with peers, teachers and family members (Jones & Schwartz, 2009). Common signs related
to these deficits include trouble relating to others or not appearing to have interest in others,
avoiding eye contact and preferring to be alone, and problems understanding other people’s
feelings and social cues. Some children with ASD seem interested in others but have
difficulty knowing how to relate and communicate with others and express their emotions
(Koegel, Koegel, Fredeen, & Gengoux, 2008; Cotugno, 2009; Reichow & Volkmar, 2010).
Thus, research to identify approaches that enhance social skills and communication
competence in natural settings continues to be at the forefront in the search for evidence-
based practices (Goldstein, 2002; Guralnick, 1999; Kasari & Lawton, 2010; Koegel,
Kuriakose, Singh, & Koegel, 2012; Reichow & Volkmar, 2010; Smith et al., 2007; Strain &
Schwartz, 2001).
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Of particular importance to improving the core deficits of children with ASD (social,
communication, interpersonal skills) is the use of effective interventions within the context
of natural settings and with typically developing peers (Kamps et al., 2002). Peer mediation
through networks, or small groups of peers recruited to serve a role (e.g., facilitate activity
engagement or reinforce play behaviors, tutor academics), is one example of an effective
intervention that can naturally target social interactions (Bauminger, Solomon, Aviezer,
Keung, Brown & Rogers, 2008; Garrison-Harrell, Kamps & Kravits, 1997; Haring & Breen,
1992; Kamps, Potucek, Lopez, Kravits, & Kemmerer, 1997; Kasari, Freeman, & Paparella,
2006; Koegel, Vernon et al., 2012; Parker & Kamps, 2011; Thiemann & Goldstein, 2004).

Much of the intervention research targeting social and communication skills for children
with ASD incorporates the use of evidence-based practices including (a) written and picture
cues, social scripts, and other visual representations of communication (Bryan & Gast, 2000;
Ganz, Kaylor, Bourgeois, & Hadden, 2008; MacDuff, Ledo, McClannahan, & Krantz, 2007;
Quill, 1997); and (b) direct instruction of targeted behaviors using social skills curricula
(Bauminger, 2007; Goldstein, 2002; Gonzalez-Lopez & Kamps, 1997; Kamps et al., 2002;
Lerner & Mikami, 2012; McMahon, Vismara, & Solomon, 2012). The use of text cues in the
form of scripts and fading of scripts has research support for use with children with ASD
(Krantz & McClannahan, 1993). For example, Brown, Krantz, McClannahan and Poulson
(2008) used social scripts to increase verbal interactions for three children with ASD. The
researchers were able to fade use of the scripts and demonstrated generalization to novel
settings within natural environments (sporting goods store, convenience store, video store).
Ganz and colleagues (Ganz et al., 2008) used social scripts and visual cues to increase
context appropriate conversation with children with ASD and peers during academic and
play activities in their school setting. Similarly, Spencer and Highee (2012) used scripts to
increase functional conversation skills including correct use of prepositions and
conjunctions (e.g., “I love to play and paint with you.” “I love to paint with you because
you’re fun.”) for a young girl with autism and confederate peers.

Several studies have combined these interventions with peers as change agents to improve
social behaviors. Peer training was found effective for teaching peer models to use skills
such as prompting, time delay, use of social scripts and text cues, and reinforcement in
several studies (English, Goldstein, Shafer, & Kaczmarek, 1997; Kamps et al., 1997; Kohler,
Greteman, Raschke, & Highnam, 2007; Morrison, Kamps, Garcia, & Parker, 2001; Pierce &
Schreibman, 1997; Strain & Bovey, 2011; Thiemann & Goldstein, 2004; Woods & Poulson,
2006). For example, in the Kamps et al. (1997) study, peer networks supported three
students with ASD during centers, recess, lunch and academic periods using visual cues,
prompting, and reinforcement for engagement and appropriate social behaviors. Sample text
cues used to request peer assistance during academic sessions were “Check my work,
please.”, “May I have the ?”, and “Help me.” Sample scripts during centers included
“Let’s play this game.”, “My turn.”, and “Look at this book.” Results indicated improved
social interaction and engagement during small group peer network activities.

Parker and Kamps (2011) taught two 7 and 8 year old children with autism to follow steps in
a task analysis while participating in games, cooking, and eating in a restaurant with peers.
Students with ASD and their peers also used social scripts consisting of sample
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conversational statements about the activities to increase communication during the groups
(e.g., “This is a fun game.”, “It’s your turn.”, “What’s next in the recipe?”). Results of the
intervention indicated improved task engagement and increased communication with peers
even following fading of the scripts. Thiemann and Goldstein (2004) similarly used direct
instruction, feedback, and written text cues to teach requests for information or items,
niceties, compliments, suggestions, and secures for attention for five children with ASD and
ten peers. Results showed improved social skills use, quality of child-peer interactions,
teacher ratings of social skills, and acceptance and friendship ratings by peers. In addition,
students decreased their reliance on adult prompting over time as well as inappropriate
behaviors.

A range of intervention contexts, targeted skills, and social outcomes have been reported
following peer inclusive groups and networks. Examples include peer social groups to
improve joint attention and symbolic play in young children with autism (Kasari, et al.,
2006; Koegel, Vernon, & Koegel, 2009; Pollard, Betz, & Higbee, 2012); the use of
augmentative systems with peers (Garrison-Harrell, Kamps & Kravits, 1997; Kravits,
Kamps, Carnazzo, & Potucek, 2002); social skills instruction to improve conversations and
interactions with peers (Cotugno, 2009; Laugeson, Frankel, & Mogil, 2009; Morrison et al.,
2002; Thiemann & Goldstein, 2004); and peer training to increase interactions during recess
and recreational groups (Harper, Symon, & Frea, 2008; Kasari, Rotheram-Fuller, Locke, &
Gulsrud, 2011; Lang et al., 2011; McFadden, Kamps, & Heitzman-Powell, 2012).

Findings for peer networks and social skills interventions have shown promising results;
however, remaining gaps in the research preclude practical implementation (Kasari &
Lawton, 2010; Koenig, De Los Rees, Cicchetti, Scahill, & Klin, 2009; Reichow & Volkmar,
2010). Limitations of the current evidence include the use of clinical settings for social skills
interventions, often times without the benefit of typical peers; teaching discrete social
behaviors without demonstrating generalization to functional use in natural environments;
and loosely defined components of the intervention or lack of monitoring of the independent
variable (Kasari & Lawton, 2010; Smith et al., 2007). This study seeks to address these
issues through the use of a clearly defined, manualized peer network social skills
intervention implemented in a natural setting with typical peers to teach socially functional
target behaviors to children with ASD.

Purpose and Research Questions

The purpose of this study was to evaluate the impact of a peer network intervention for
increasing the communicative acts of elementary students with ASD. The study adds to
previous peer mediation social skills literature by (1) including scripted lessons for teachers
to guide direct instruction of skills, (2) expanding targeted social skills to include
conversations and turn taking, rather than the simple occurrence of “social interaction’ or
‘cooperative play’, and (3) monitoring of participants’ use of specific skills with direct
observations and fidelity of the intervention groups. The study replicates prior research in
the use of text cues and feedback within treatment sessions (Parker & Kamps, 2011;
Thiemann & Goldstein, 2001; 2004); and application of intervention in natural settings with
school staff as implementers and typical peers as peer network members (Kamps et al.,

Focus Autism Other Dev Disabl. Author manuscript; available in PMC 2015 August 24.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kamps et al. Page 4

1997; 2002). The specific research question addressed by this study is: Does an explicit
social skills instructional program combined with visual cues within the context of peer
networks yield increased communication for participants with ASD?

Method

Participants, Setting, and Materials

Participants—Four children were chosen from a larger pool of participants who had been
selected to participate in a randomized control trial evaluating the effectiveness of peer
networks, following university Institutional Review Board approval for human subjects’
research. Seven participants were enrolled in the current year and these four exhibited the
lowest and most stable levels of communication and so were included in the study. The
participants had been previously diagnosed with ASD either through a clinical assessment or
educationally based assessment. In order to be included in the study, participants had to
display functional communication, make requests, and express 2—3 word phrases.
Additionally, the ability to understand and respond to requests and directions was required.
Relevant descriptive information and standard scores for each participant can be found in
Table 1.

Participant 1 was a 6 year old, first grade student who spent the majority of the day in
general education, with the exception of speech therapy. He was on grade level academically
and able to follow directions and classroom routines. He engaged in some interactions,
initiated to peers on a limited basis, and briefly responded if approached by a peer and/or
adult. Communications tended to be on perseverative topics, and he did not orient his body
towards the person to whom he was responding or listen to their responses. The school’s
speech language pathologist (SLP) was the interventionist for Participant 1.

Participant 2 was a 7 year old male who was repeating kindergarten. He had not received
any services or interventions prior to entering kindergarten. He spent approximately two-
thirds of his day in his general education classroom while the remainder occurred in a
resource setting. He engaged in limited social interaction with peers and tended to be very
serious and quiet. The few interactions he did engage in were limited to his restricted
interests. Participant 2 had a severe articulation delay that further impacted his ability to
communicate with his peers. His SLP was the interventionist.

Participant 3 was a 7 year old first grade student who was primarily served in a self-
contained classroom due to challenging behavioral issues (e.g., elopement, aggression, and
property destruction). He was at grade level but not always responsive to group instruction,
due to attention problems. He engaged in little social interactions with peers but did initiate
frequently to adults. Many of his social behaviors were related to restricted interests (for
example, the same Frisbee® disk during recess, toys that made noises or electronic devices).
The school-based SLP was also the interventionist for Participant 3.

Participant 4 was a 6 year old, first grade student. He was in a self-contained classroom for
students with autism and attended physical education and art class with his general
education peers. He was functioning below first grade level academically. The child rarely
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communicated with peers or adults, and his communication was limited to echolalia and
learned scripted responses. Additionally, vocalizations were not purposefully directed
toward others (i.e., eye contact, body position, using peers name). He had a long history of
gastro-intestinal medical problems, affecting his school attendance. He received a combined
intervention including speech and occupational therapy. Two paraprofessionals trained in
the intervention procedure were the interventionists for Participant 4.

Four to six neuro-typical peers were recruited from each participant’s classroom and/or
grade level to participate in the social network. Teachers nominated the children as ‘good
role models’ for social and communication skills. Following obtaining informed consent
from parents/guardian, the peers took turns participating in the social network sessions with
two peers per session. Peers were taught prompting procedures during the social group
utilizing the manual and scripted lessons and instructions. The training used direct
instruction for teaching peers and the participants during group sessions (see intervention).

Training—The intervention was implemented by school staff trained in the manualized
peer network procedure. Training, which was done by the researchers, occurred during a 3-
hour workshop. Interventionists were provided with the necessary teaching materials
including the manual. In addition to the workshop, research staff modeled the intervention in
the school setting with the focus child and peers. The research staff modeled the first two
lessons as each new skill was introduced (approximately every four weeks), and weekly
feedback, coaching, and consultation continued throughout the course of the study.

Setting and Materials—All peer network treatment sessions (scripted teaching and free
play) took place in typical settings including the speech therapy room and resource room.
The focus child sat in between the two peers at a small table. The interventionist sat at the
table only during instructional portions of the session during intervention. Games such as
Ned’s Head®, Zingo®, and Memory® were utilized as well as puzzles, books and other
cooperative activities available from the interventionists. Interventionists and participants
chose activities for sessions. For Participants 1, 2, and 4 — two activities were available for
many sessions and children were allowed to choose the activity during the free play time.

In addition to games, intervention session materials included a whiteboard with a visual
schedule of the lesson; a teacher script for teaching each skill (see Figure 1); a visual text
cue card for students with the name of the skill (e. g., Talk and Share) along with several
phrases, such as “Here you go.” “May | have it? and “Thank you.”) (see Figure 2); and a
skill feedback card, with 10-15 blank squares was used to reinforce and provide feedback on
skill use to all children in the group.

Generalization setting probes were collected for Participants 1, 2, and 4 during naturally
occurring activities in the general education classrooms, and at a different time than the
treatment sessions. Activities included classroom centers or cooperative group sessions for
all three participants and physical education classes during baseline and one follow-up probe
for Participant 4. These probes were collected during baseline and following intervention
sessions. Activities were those normally assigned by the general education teacher and
similar during baseline and intervention conditions. Materials and procedures used during
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the network treatment sessions (teacher scripts, visual text cues, and reinforcement chart)
were not available during generalization probes. Peers who participated in the networks
were present during the generalization probes, but not necessarily in close proximity to the
participants with ASD. Participant 3 was not included in activities in the general education
classroom on a consistent basis, so generalization probes were not able to be collected.

Experimental Design and Measurement

A multiple-baseline single case design across participants was implemented to evaluate the
impact of the intervention. The study was carried out over the course of three months with a
maximum of three treatment sessions per week. The number of sessions per week varied due
to school and classroom schedules (i.e., programs, school closings, holidays), and participant
schedule changes (i.e., absences, related services). Participants 1 and 2 received 43 peer
network sessions, Participant 3, 34 and Participant 4, 29. Each session consisted of 10-min
of adult-led skill instruction using the social skills script, followed by a minimum of 10 to 15
minutes of free play during which data was collected. An additional five minutes were spent
for feedback using the feedback chart, awarding of prizes for use of social-communication
skills, and clean-up.

Measurement—Baseline data was collected for each participant in the same classroom in
which the intervention occurred. The number of communicative acts, including initiations
and responses, was the dependent measure. Forms of social-communication coded included
sharing/requesting, commenting, turn-taking and response behaviors based on peer’s
communication. An initiation was defined as beginning the communication sequence with a
communication that was non-contingent to a peer’s previous comment and clearly targeted
towards a peer or the group as a whole. A response was defined as a communicative act that
began within 3 s of a peer’s communicative act and was clearly contingent on the peer’s
communication (a response to an initiation by the peer). Verbalizations and communicative
behaviors that were not distinctly intended for a peer were not coded as communicative acts.
Thus, behaviors such as talking to objects, talking to the adult in the room, and other
communication acts that did not indicate the communicative partner (e.g., eye contact, body
orientation, or turn-taking and manipulating materials as part of the cooperative play, etc.)
were not coded. Examples of this would be making a statement but appearing to be ‘talking
to one self’ rather than communicating with a peer in the group (see Table 2 for definitions).

Noldus Observer XT software (2009) was utilized for data collection via personal digital
assistants (PDA). Observers, which included investigators and research assistants trained in
the data collection system utilized the Noldus software to record the frequency count of
communicative behaviors and identify the type of behavior (e.g., initiation or response) and
the functional communicative intent of that behavior (e.g., comment, request/share, play
organizer, niceties, non-verbal gestures) that occurred. The use of the software allowed for
time stamping of each recorded behavior to allow for accurate analysis of inter-observer
agreement. Initiation and response behaviors were coded for both focus children and each
peer conversational partner.
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Reliability—Two investigators/research assistants trained in the data collection procedure
simultaneously, yet independently, coded a minimum of 20% of data sessions across phases
utilizing the Noldus Observer XT (2009) software. Time stamping of each recorded behavior
allowed for accurate analysis of inter-observer agreement. Exact count-per-interval Inter-
Observer Agreement (IOA), which is a percentage of intervals for which the same count of
the target behavior was documented by both observers, was calculated for this study. Exact
count-per-interval provides a highly precise measure of IOA for frequency count data IOA
(Cooper, Heron, & Heward, 2007). The IOA was calculated first by separating each 10-min
observation into 5 sintervals. An agreement was indicated for an interval when both
observers indicated the same number of communicative acts. A disagreement was recorded
for the interval if the count was not equal between the two observers. IOA was calculated by
dividing the number of intervals with count agreement by the total number of intervals.
Percent of agreement for total communicative acts for participants in baseline sessions
ranged from 72-98% and percent of agreement for intervention sessions ranged from 67—
97%. The overall mean percent of agreement was 86.9%. Reliability for peers’ total
communicative acts was 84% in baseline and 78.2% during intervention (79.2% overall).
Reliability for the descriptors of the types of communicative acts (e.g., sharing,
commenting) was 87% in baseline and 89% during intervention sessions. Percent of
agreement for focus child initiations averaged 90% in baseline and 89% in intervention
sessions. The percent of agreement for focus child responses averaged 88% in baseline and
84% in intervention sessions. Reliability for communicative acts for peers averaged 84% in
baseline (range, 75-94%) and 78% in intervention sessions (range, 65-89%).

Fidelity of Implementation—A procedural fidelity checklist was completed by research
staff trained in the intervention procedures and use of the fidelity checklist. Treatment
fidelity was assessed for the majority of the intervention sessions across participants.
Twenty-four items on the checklist mirrored procedures from the manual including setting
up materials and inclusion of 2 peers, introduction and discussion of the target skill (i.e.,
following the teacher script), role play practice, and appropriate use of prompting and the
reinforcement system. Research staff also utilized the checklist to provide feedback to the
interventionists and address issues with procedural integrity. Treatment fidelity was
calculated by dividing the number of items completed accurately by the total number of
items on the checklist. The average percentage of fidelity across participants was 85.6%,
90%, 78.5%, and 90.5%, respectively. Overall fidelity of implementation was 84%.

Baseline—Baseline consisted of a 10-min free play session. During baseline, the focus
child sat between two peers at a small table in a quiet room within the school. Three toys
were placed on the table including such items as Ned’s Head®, a book, puzzles, and a
Memory® game. If these items did not include preferred items, a preferred item was
substituted for one of the non-preferred items. The children were told they had free play
time. The parameters given for this time were “stay at the table” and “play nicely.” Once the
10-min free play session began, no further prompting or interaction occurred from the adult
unless redirection was required due to a child not playing nicely or leaving the table. While
the children were playing, a researcher trained in the coding procedures observed the play

Focus Autism Other Dev Disabl. Author manuscript; available in PMC 2015 August 24.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kamps et al.

Page 8

and coded focus child and peer communicative acts utilizing a PDA. All baseline sessions
were video recorded using a small video camera on a tripod.

The systematic introduction of the intervention occurred for the first participant once
baseline data for total communicative acts was stable and did not indicate an increasing
trend. Subsequent participant’s intervention started once the baseline was stable and the
proceeding participant’s intervention data demonstrated a stable improvement from baseline.

Intervention—Once the parameters for introducing the independent variable were met, the
peer network social group began. As during baseline, the focus child sat between two peers
at a small table. Peers rotated for each day of the week that social groups occurred (i.e.,
peers 1 and 2 on Monday, peers 3 and 4 on Wed, etc.). During the instruction part of
intervention sessions, only one game was present to allow for scripted instruction. The
instruction was comprised of four steps including: (1) systematic and direct instruction on
the targeted skill, (2) scripted practice of the skill, (3) peer-mediated free play, and (4)
review of performance and reinforcement. The whiteboard with the visual schedule was
present and each time a step of the group was completed the interventionist crossed the step
off the schedule. Each session lasted for 25-30 minutes. Each session began with the
interventionist reviewing the group visual schedule as written on the whiteboard. Data
collection occurred live or through use of video recordings during the 10-min free play
portion of the intervention.

Direct instruction: During direct instruction of the social peer network group, the
interventionist sat across from the focus child and peers. To begin the session, the
interventionist reviewed the schedule, as written on the whiteboard. The interventionist then
proceeded to provide instruction on the communication skill targeted for the session. Each
skill was taught in order for 3—4 weeks: sharing and requesting, commenting about toys,
commenting about friends’ toys, and play organizers. The interventionist followed a script to
provide the instruction and relevant social communication examples (see excerpts Figure 1).
Implementers were encouraged to “use their own language” and style as long as the main
idea/task in the script was completed. The visual cue card was present, and the
interventionist used this as a teaching strategy, modeling and practicing the target skill
during instruction (see Figure 2). This portion of the intervention lasted for approximately
5-7 minutes.

Scripted practice: The scripted practice of the skill lasted for approximately 5 minutes and
involved both focus child-adult practice and focus child-peer practice. During focus child-
adult practice, the interventionist practiced the skill with the focus child and assisted the
focus child in completing the fill-in-the-blank items on the visual cue card. The
interventionist prompted the focus child by modeling correct expression of the text cues on
the visual cue card (i.e., gaining attention of the child and pointing at words and phrases he
could use). Then, the focus child and peers practiced utilizing the game provided. During
this time each peer took turns playing with the focus child while the other peer provided
prompts as needed to the focus child to use the appropriate words on the cue card. The
interventionist provided instruction to the peers on how to prompt the focus child. Prompts
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included pointing to the cue card, full prompts (i.e., telling the focus child what to say), and
physical prompts such as guiding the focus child’s hands to give an object to the other peer.

Peer-mediated free play: Data collection occurred during this 10 to 15-min segment of the
intervention. Prior to free play, the interventionist explained to the participants that they
were going to “practice using the new skill.” The interventionist showed the participants
(peers and the focus children) the reinforcement card and explained they would earn a
“smiley face” in an empty square every time someone used the skill. The interventionist then
told the participants they could play and she then moved away from the table. Children had
access to one to three games and toys during the free play time. During free play the
interventionist prompted the peers to prompt the focus child if necessary, approximately
once per minute. If the focus child did not respond to the peers, the interventionist provided
a prompt.

Review of performance and reinforcement: Following free play, the interventionist
returned to the table and displayed the reinforcement card. She pointed out the number of
smiley faces earned. Additionally, the interventionist provided specific feedback on the
participants’ performance, repeating phrases they had used that matched the target
communication skill, or gave ideas for what they could say next time to increase rates of the
skill. If all of the squares on the feedback/reinforcement card were filled, the peers and focus
child were allowed to choose an item from the treasure box.

Data Analysis

To evaluate the impact of the intervention on increasing communicative acts of the focus
child, both visual and statistical analysis of the data was utilized. Visual analysis of the
graphically displayed data included evaluation of changes in variability, mean, and trend of
the total communicative acts data. In addition, Tau effect size was calculated to quantify the
magnitude of change that occurred between baseline and intervention for total
communicative acts as well as number of initiations and responses separately. Tau is a
“distribution free” effect size measure that is appropriate for time-order data series and is a
means for quantifying visual analysis results (Parker & Vannest, 2012). The Tau method is a
single subject, non-overlap effect size measure utilized with a known sampling distribution,
allowing for calculation of p-values and confidence intervals. Unlike other nonoverlap
methods, Tau also considers trend in the intervention phase, making it a more robust statistic
than other non-overlap techniques (Parker, Vannest, & Davis, 2011; Parker & Vannest,
2012) such as percentage of non-overlapping data (PND) and improvement rate difference.
The interpretation of Tau is the same as improvement rate difference, that is Tau effect sizes
equal to or less than .50 are best described as minimal change; Tau = .50 but less than .70
can be described as moderate; and Tau effect sizes greater than .70 are described as large.
Tau was calculated based on an AB contrast for each participant and for the overall design
utilizing the singlecaseresearch.org Tau calculator.
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Total Communicative Acts

Results for all participants’ total communicative acts are graphically displayed in Figure 3.
The x-axis indicates the session and the y-axis indicates the total number of focus child
communicative acts (both initiations and responses). As is denoted by the phase change line,
introduction of the peer network social skills group was systematically staggered across
participants, with four demonstrations of change at different points in time. The change is
consistent across participants as the number of communicative acts increases by the second
data point. With the exception of the baseline for Participant 1, all phases exceed the
suggested 5 data points per phase (Kratochwill et al., 2010).

The intervention was first implemented with Participant 1, and his data is presented in the
top panel of Figure 3. The mean number of his communicative acts rose from 27, with a
range of 20-37 in baseline to 47, with a range of 24-61, during intervention. Although the
data is somewhat variable, during both intervention and baseline, visual analysis indicates
minimal overlap between phases and a clear positive mean shift with the introduction of the
intervention. Statistical analysis indicates a large, statistically significant increase in
communicative acts (see Table 3).

The intervention was introduced for Participant 2 when baseline was stable and Participant 1
demonstrated a clear increase in communicative acts. Visual analysis of the graphical
display (Figure 3, 2"d panel) indicates an intercept gap and a positive mean shift from
baseline with the introduction of the intervention. Although the number of communicative
acts varied from session to session, overlap of intervention with baseline is minimal (4 data
points) and the mean (46.9, range = 24-63) was well above baseline (M = 27.8, range = 18-
32). Again, the resulting Tau (see Table 3) indicates a large, statistically significant, positive
magnitude of change with the implementation of the peer networks social group
intervention.

Once data for Participant 2 indicated stable responding above baseline, the intervention
began for Participant 3. As can be seen by review of Figure 3 (3™ panel), he demonstrated
few communicative acts prior to the intervention (baseline M = 4.7, range = 0-9).
Introduction of the intervention resulted in an increase in communicative acts (M = 25.6,
range = 0-44) with only one data point overlapping with baseline. Again, a large,
statistically significant increase in communicative acts between baseline and intervention
occurred.

As is demonstrated in Figure 3, Participant 4 also demonstrated an increase in
communicative acts during the intervention phase of the study. Visual analysis of his
baseline data (bottom panel) indicates variable but low rates of communicative acts (M = 12,
range = 0-25). The intercept gap upon introduction of the intervention is visually evident,
with higher rates of communicative acts (M = 40.8, range = 31-51) for all intervention
sessions when compared to baseline. The large Tau effect size (Table 3) indicates a
statistically significant increase in the number of communicative acts from baseline to
intervention.
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Initiations and Responses

Although evidence of experimental control was based on total communicative acts, and not
initiations and responses separately, the data were further desegregated and analyzed to
provide a more thorough description of changes in these two social communication
behaviors between baseline and intervention. The number of initiations and responses is
depicted in Figures 4 and 5 respectively.

Figure 4 depicts the number of initiations during baseline and the peer networks conditions
for all participants. Visual inspection indicates that initiations increased for all participants
but less so for Participant 4, and not to the extent that total communications changed.
Participant 1 averaged 13.7 (range 8-26) initiations to peers during baseline, with a slight
increase to 19.3 (range 7-35) during the social groups. Participant 2 averaged 10.1 (range 2—
17) initiations in baseline and doubled to a M of 23.7 (range 8-42) during social networks.
Participant 3 showed a low rate of initiations in baseline (M = 2, range = 0-5) with an
increase to a mean of 14.5 (range 0-24). Initiations for Participant 4 increased slightly from
baseline (M =7, range = 0-21) to intervention (M= 12.7, range = 7-20).

In order to obtain a quantitative measure of the degree of change that occurred in the number
of initiations and responses between baseline and intervention, Tau was calculated for each
participant and then aggregated to obtain an overall Tau effect size. Results for initiations
are displayed in Table 4. Statistical analysis indicates small to large changes across
participants with an overall large effect size (see Table 4). Although only 2 of the four
participants yielded statistically significant increases in the number of initiations following
implementation of the intervention, the overall changes across all four participants yielded
statistically significant (p <.00) increases in initiations.

Figure 5 depicts the number of responses to peers by the children with autism during
baseline and the peer networks conditions for all participants. Visual inspection indicates
that responses increased during the peer networks intervention. Participant 1 averaged 14.5
(range of 11-18) responses to peers during baseline, with an increase to 28.1 (range 12-44)
during the social groups. Participant 2 averaged 17.6 (range 13-22) responses in baseline
and a mean of 23.2 (range 11-39) during social networks. Participant 3 showed a low rate of
responses in baseline (M = 2.6, range = 0-8) with an increase to a mean of 11.1 (range 0—
23). Participant 4 increased from baseline (M = 5.0, range = 0-15) to intervention as well
(M= 28.1, range = 20-39).

Table 5 displays Tau effect size and relevant confidence intervals for increases in number of
responses between baseline and intervention conditions for each participant. All participants,
with the exception of Participant 2, demonstrated large, statistically significant increases in
the number of responses between baseline and intervention. Additionally the overall Tau
effect size for increases in the number of responses indicates a large, statistically significant,
magnitude of change in number of responses (see Table 5).

Generalization probes—Generalization probes in centers in the general education
classrooms are depicted in Figures 3-5 using triangles as data points representing total
communication acts (initiations and responses). For Participant 1, probes showed a high
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level of communication in the one baseline probe, 42, with an increase to 68 and 51
following intervention. Participant 2 increased from baseline (20) to follow-up, 33 and 43.
Participant 4 increased from baseline PE probes of 2-3 communications to 37 and 14 in
centers and 32 in PE following interventions. The majority of communications for
Participants 1 and 2 were responses to peers, while the majority of communications for
Participant 4 were initiations.

Social-Communication Descriptors

Table 6 presents the type of social-communication behaviors across conditions for the
participants. These data represent both initiation and responses to peers. As previously
indicated the total number of communications increased with the implementation of the peer
networks condition, and increases are reflected across the different types of
communications. The majority of communication types for Participants 1, 3 and 4 were
comments in both conditions, with the second most frequent communication being requests.
Requests to peers increased 2—10 times for all participants and more so for Participants 1
and 2. Comments and requests increased equally for Participant 3. Comments increased by
half for Participants 1 and 2 and occurred twice as often for Participant 4 during peer
networks. Turn-taking, helping and play organizing types of remarks occurred at low rates
across all conditions.

Peer Communications

As depicted in Table 7, peers for Participants 1, 3, and 4 showed increases to the children
with ASD during the peer network condition. Peers for Participant 1 increased initiations
and responses equally by 12 per session on average. Participant 3’s peers increased
initiations to him by 8 and responses by 10 on average per session. Peers for Participant 4
increased the most with 18 more initiations and 20 more responses on average per session.
Peers for Participant 2 initiated to him during baseline at levels similar to intervention for
the other participants (M= 20) and increased their responses from 13.7 to 18 during
intervention.

Social Validity

Following completion of the peer networks study, the implementers were given a 15-item
Teacher/Implementer Satisfaction Survey in an effort to evaluate the social validity of the
intervention. The items evaluated time commitment, adequacy of researcher support,
feasibility of implementation, ease of the program, and perceived benefits of the program for
both the focus child and peers. The first 12-items required the respondent to rate questions
utilizing a 5-point likert scale with 1 meaning strongly disagree and 5 meaning strongly
agree. Ninety-percent of the items across respondents were rated as “strongly agree” while
the other 10% was rated as agree. Overall, school personnel indicated the intervention was
feasible in terms of ease, time, and necessary resources. The respondents indicated that they
had observed improvements in the focus child’s interactions with both trained and non-
trained peers. Three respondents strongly agreed and the other agreed that they had adequate
resources to implement the peer networks intervention within their daily school schedules.
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The remaining three items were open answer questions asking for suggestions regarding
perceived need for additional resources, materials, and suggestions for enhancing the
intervention. Suggestions generally focused on ways to expand the intervention such as
collaboration with other teachers, incorporating the intervention into settings throughout the
building, and exploring service delivery methods for the intervention throughout elementary
and secondary school.

Discussion

Social communication skills are an important area of intervention for young children with
ASD. Although a number of positive social outcomes have been reported following peer
training interventions for this population, there continues to be a need for evidence-based
practices to improve specific communication skills to promote successful interactions with
peers in school-based settings. In the current study, four 1st grade aged children with ASD
participated in peer networks with a group of typically developing classmates. The networks
were implemented three times per week for 25-30 minutes, and children played popular
early elementary school games. With implementation of the peer networks and direct
teaching of communication skills, all four participants showed significant increases over
baseline levels for total communications during treatment sessions. Increases for initiations
were notable for two participants whereas improvements in responses were large for three of
the participants.

This single-subject design study with four systematic demonstrations of change at different
points in time contributes to the evidence of the effectiveness of teaching communication
skills with trained peer partners. Results confirmed prior research indicating that social skills
interventions for young children with ASD generally improve children’s communicative
behaviors (Kamps et al., 2002; Kasari & Lawton, 2010; Reichow & Volkmar, 2010). This
study and prior research has demonstrated the effective use of peer models as change agents
for improving social behaviors (Bauminger et al., 2008; Kasari et al., 2006; Koegel, Vernon
etal., 2012; Odom et al., 1999; Parker & Kamps, 2011; Strain & Bovey, 2011; Thiemann &
Goldstein, 2004; Wang, Cui, & Parrila, 2011).

The inclusion of small groups of peers to facilitate participation, and to increase social
communicative interactions for children with ASD is highly relevant to settings with large
numbers of typically developing peers such as schools. This is important for several reasons.
First, typically developing children are the natural community for children with ASD.
Improving the ability of children with ASD to learn from their peers, and in turn for peers to
learn how to engage in more successful communication with children with ASD is socially
valid for all children. In addition, school resources are limited and increasing the number of
persons able to assist and enhance social communication opportunities (e.g., facilitating,
prompting, reinforcing) takes advantage of peers as a valuable resource. Peers who come in
contact with children with ASD in school environments can naturally influence their
behaviors. The use of peer networks with the training provided by the school staff is one
way to shape and influence positive child-peer interactions (e.g., increased cooperation,
sharing, and having conversations). Furthermore, without this training, opportunities for
children to practice important social skills in natural settings may be missed — and contribute
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to an increased gap in social communication competence and performance between children
with and without ASD. The data on peers’ behaviors (see Table 6) documented the level of
initiations and responsiveness of the peers during free play in baseline and during the peer
networks condition. Increases in behaviors for peers of Participants 1, 3 and 4 and slight
increases in behaviors for peers of Participant 2 indicated their learning to interact on a more
frequent basis with their classmates with ASD. This provides a fidelity measure of peer
mediation, that is peer initiations and responses are trained as an important component of the
networks.

Several important features of the intervention are noteworthy. The school staff implemented
the social groups, that is, three speech language pathologists and one paraprofessional
received in-service training on peer network implementation. In many social skills
intervention studies the curricula is implemented in clinical settings and by persons other
than those having daily or frequent contact with the children (e.g., Cotugno, 2009). A related
finding was the high level of fidelity for implementers, averaging 84% overall. This is
desirable in that the intervention is more likely to be replicated in other school settings by
different staff members. Several procedures may have contributed to the high rate of
implementation fidelity. We found that outlining instructional or teaching steps in a social
script to be very helpful in guiding interventionists to facilitate the groups. The scripts gave
precise narrative for each section of the group: introducing the skills for the session, role
play between the children, free play with prompting through the peers during games and
activities, and feedback from the teacher during and at the end of the sessions. Scripts were
practiced during the initial three hour school staff training, and the research staff also
modeled the first two lessons as each new skill was introduced (approximately every four
weeks). Implementers were able to follow the scripts with fidelity. Interventionists also had
choices regarding the games to use during the sessions, and what to provide for the
reinforcement. Children were also allowed to choose the activity during the free play time.
Providing children a choice, especially if preferred activities, has been reported to positively
influence successful peer interactions for young children with autism (Wolfberg & Schuler,
1993). Participant 3 was sometimes given a choice, but often the group was provided with
one activity during the free play. The speech language pathologist reported this was more
desirable for the child as transitions to new activities were sometimes difficult and triggered
inappropriate behaviors.

Text cues in the form of pictures and words also seemed to increase children’s acquisition of
social communication behaviors as they served as a visual prompt to use the skills during
free play with peers. Interventionists referred to the text cues repeatedly during the teaching
portion of the group and pointed to them during free play to prompt peers to prompt the
children with autism to use the skills. They reported and we anecdotally observed that the
majority of the children began to say the words and phrases without referring to the text cues
fairly quickly. The interventionists also reported that children began to use the phrases
during other times of the day, and they expanded to using novel phrases related to the target
communication skills. These findings support and extend prior research demonstrating the
effectiveness of visual text cues and scripts for children with ASD (Ganz et al., 2008;
MacDuff et al., 2007; Morrison et al., 2002; Thiemann & Goldstein, 2001; 2004). Text and
visual cues capitalize on reported cognitive strengths children have in processing visual as
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opposed to auditory information to teach functional communication skills (Goldstein et al,
2007; Thiemann & Goldstein, 2001). The text cues matched the communicative context,
allowed for frequent repetition of targeted skills, and an appropriate “script’ for both
children with autism and their peers to follow. In addition, attempts at communicating are
better understood, especially for children with low intelligibility as was the case for one
child. Providing children with repeated practice of functional communication skills in a
supportive, adult-guided environment potentially lays a stronger foundation to learn new
language that can be then transferred to less structured, peer-led activities across the school
day.

Another important component of the intervention was use of feedback to participants during
the sessions in the form of stars or smiley faces on a chart, and access to the treasure box at
the end of the sessions when children had filled all the boxes. Small prizes (e.g., stickers,
small tablets, tops, koosh balls, rings) were rewarding to children over the months of the
study. Participant 3 also was able to earn reinforcement 1-2 times during the social group,
while the other participants earned access to the treasure box at the end of the session. A
more frequent rate of attention to appropriate behaviors was needed to maintain his
participation and interactions with peers.

Although the aim of this study was to evaluate changes in total communications with the
introduction of the intervention, the breakdown of data based on initiations and responses
does contribute additional information. Three of the four participants demonstrated
statistically large increases in the production of responses while the other participant’s
increases are best described as statistically small. Two of the four participants demonstrated
large increases in the production of initiations whereas statistically smaller changes were
noted for the other two participants. Production of initiations is inherently more challenging
for individuals with ASD thus even small improvements can be meaningful from both a
practical and social standpoint.

In addition, changes in trends and means as well as observations indicated clinical
significance as well as statistical significance for the total levels of communications, and
nice changes for either initiations or responses or both for participants. From a practical
standpoint the level of variability and less change in initiations and the continued use of
treatment without fading instruction would indicate that there is a continued need for social
skills instruction for the participants. The lower rates of communication for Participant 3
would also indicate a need for more continuous intervention and more opportunities and
prompting for skill use in general education settings.

Findings must be viewed in consideration of several limitations of the study. The small
number of participants could be considered a weakness to the study, in relation to
generalizing findings to other children with ASD. However, multiple baseline designs are
appropriate and recommended in early phases of intervention research with children with
autism (Smith et al., 2007), and results can strongly influence the clinical decision making
process for applied research (Zhan & Ottenbacher, 2001). In addition, there was a great deal
of variability in communicative acts across sessions. This trend in social data is common
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across intervention studies for children with autism (e.g., Koegel et al., 2009; Thiemann &
Goldstein, 2004), and likely due to a number of variables including activities selected during
sessions and peers rotating in the network (i.e., peers rotated in pairs across the three weekly
sessions, six peers total, but two different ones for each day of the week). The use of the Tau
effect sizes were calculated to account for the overlapping nature (variability) of the data,
with positive findings indicating significance across conditions for total communication. It is
not possible to rule out the impact of time or “increased familiarity” with the peers as
another explanation for increased interaction. The multiple baseline design does control for
this to a certain extent, however measures of students not participating in peer networks as a
comparison group would provide additional support for the intervention effects. In addition,
because both peer behaviors (initiations and responses to the children with ASD) as well as
the focus children’s behaviors increased during intervention, it is not possible to determine
how much change was related to improved peers’ ability to engage the children. However,
this reciprocity is a salient feature of peer mediation and again supports the utility of peers
as intervention agents for children with ASD.

Although experimental control was obtained for total communicative acts (i.e., stable or low
communication acts during baseline and clear changes when the intervention was
implemented in a staggered manner across participants), the study would be strengthened if
this were extended to responses and initiations as well. Consequently, the results for changes
in initiations and responses must be viewed with caution. Future studies that specifically
focus on the use of peer networks to increase initiations and/or responses separately are
suggested. Given the increases in initiations were statistically small for 2 of the 4
participants, the inclusion of more specific initiation strategies as a component of the social
skills instruction may be beneficial.

Another limitation includes the lack of component analysis. With use of a package
intervention with multiple components (direct skill instruction, feedback, rewards), it is
unknown which procedure or combinations are causing the effects. In addition, the study
lacked an analysis of the quality of more extended interactions or conversational
communication behaviors during free play. Analysis of this nature, such as what could be
obtained from transcribing and coding conversations based on the variety and content of
different topics discussed, would provide further information regarding the impact of the
peer networks intervention on these important social communication variables as the
children’s language skills improve. It is possible that the quality as well as quantity of social
communication behaviors increased, but data were collected live and only a few sessions
were video-taped for later review. This level of analysis in future studies could help guide
intervention revisions and communication goal setting for verbal children with ASD.

Limited data were collected for generalization of skill use outside of sessions, and
maintenance data over time were not collected. Anecdotal reports were positive, but
multiple generalization probes in novel settings with peers are recommended in future social
skills intervention studies. Teacher satisfaction ratings of the intervention and its effects
were high, but these high ratings could have been influenced by social desirability (e.g.,
wanting to please the researchers, to indicate positive findings of their efforts with students).
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High ratings by all four teachers in different schools, however, would not indicate this to be
the case.

The study demonstrated positive outcomes following implementation of peer networks and
structured social communication skills interventions using visual text cues and feedback for
first grade children with autism. Social communication skills improved over baseline levels
for all participants. Future research is warranted to further study intervention components to
improve qualitative aspects of communication (Jones & Schwartz, 2009); cognitive skills
that impact learning new social behaviors such as executive function (Kasari & Lawton,
2010); and programming for generalization to novel settings and peers (Spencer & Higbee,
2012).
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Introduce Skill

Everybody, look at this card (hold up advanced scripts on cue card). Here are NEW WORDS
we can use to tell about the toys and talk nice.

The words say: (example script for Pop up Pirate)

I have a (green) one This is fun I did it!'I put one in
I have two left The pirate popped Nice job Awesome

You can say, “I have a green one” to tell about it, or “I put one in” when you stick it in. If
someone puts a piece in and it doesn’t pop you can say, “Nice job” or “Awesome.”
Let me show you:
“{PEER}, I put in one” point to word visual cue while saying the words
I said his name and then I told him what I did.
And now {PEER} can say something nice back so I know he heard me. He can say,
""Nice job" or ""Awesome'" Point to new words; Peer should respond with one.
I could also talk about the toy a different way. Watch me.
Hold up the toy again. Direct this comment to a different peer.
{PEER}, Look! I have two left (or other novel script)
{PEER}, what can you say back? Point to visual and prompt peer to say "Awesome"

Role Play and Practice
Now we are going to practice NEW ways to "Tell about it- my toys and talk nice"
We will use these pictures and words to help us remember. Show visual cue card.
STEP #1: HAVE CHILDREN ROLE PLAY WITH FOCUS CHILD
Now I want you to practice new words to tell about this game and talk nicely. Hand a
sword to one peer and the barrel to another peer
{PEER 1}, use new words to tell about it with {FOCUS}.
Peer practices with a focus child. Give star immediately for using new words/scripts.
{PEER 2}, use new words to tell about it with {FOCUS}.
Peer practices with a focus child. Give star immediately for using new words/scripts.
STEP #2: HAVE PEERS PRACTICE HELPING FOCUS CHILD OR CHILDREN
Now, {PEER 1} I want you to help {FOCUS} use new words to "Tell about it." Help
{FOCUS} tell {PEER 2} about his toy.
Have FOCUS pull toy out. PEER 1 should point to the visual cue and say to FOCUS:
{FOCUS) say “{PEER 2} I have a blue one”
If necessary, help Peer 1 to prompt focus child. Prompts can include:
- holding up visual cue closer to child's line of vision, verbally model target phrase
Make sure that Peer 2 answers nicely. Give star for correct responses.
Great! Now, {PEER 2}, help {FOCUS} use new words to tell about the game.
Tell {FOCUS} to tell {PEER 1} about what he is doing.
PEER 2 should point to words that match context and say to FOCUS:
"{FOCUS} say “Mine is in” to {PEER 1}" or other appropriate phrase on cue card
If necessary, help Peer 2 to prompt focus child. Prompts may include:
- holding up new words on visual cue closer to focus child’s vision
- verbally model new target phrase, slight physical prompt to give or receive toys
Give star for using new words or for child’s ideas for words that match the skill

Figure 1.
Excerpt from Teaching Script
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| have a toy
Cool

It's a i
Nice

May | have it? O &

Here you go
Thank you

You're welcome

Figure 2.
Sample Text Cues
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Total Communication Acts Across Participants
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Baseline Peer Networks Intervention
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Table 2

Operational Definitions of Social-Communicative Behaviors

Dependent measure

Definition

Child Designation

F (focus child)

A communicative act emitted by the participant

P (peer)

A communicative act emitted by a peer

Response Type

I (initiation)

A communicative act directed to one peer or to the group as a whole that begins a new topic of conversation or is not in
response to (within 3 seconds) ongoing communication between or action(s) of group members.

R (response)

A communicative act that is in response to or on topic with recent (within 3 sec) initiations or responses of other group
members.

Social Behavior Definitions

COM (Comment)

A communicative act that refers to ongoing events, items, or actions, but is not a compliment. Examples: “That’s a
pirate.” “This is fun,” “I have a fish and an owl.” “I need one more for Zingo.”

RQ (Request/Share)

A communicative act whose function is to elicit information, action, or reciprocal communication from group
member(s) (i.e., greetings). Examples: “May | have it?” “What did you get?” “Pass Ned’s Head.”, “Where’s the
magnet?”

TT (Turn-taking)

A communicative act that refers to taking turns or going first, second, third etc. Examples: “Your turn,” “Whose turn?,”
You go first.”

PLO (Play organizer)

A communicative act that functions to set up a game or activity or labels a general rule of the activity. Examples:
“Let’s play Pop Up Pirate.” “You can pass out the cards.” “I’ll be the Rule Ranger.” “Let’s fill all the squares to get
Zingo.” “You have to find two things with the magnifying glass.”

NIC (Nicety)

A comment that is complimentary. Niceties also include terms synonymous with “good manners” such as “Thank you”
and “You’re welcome”. Examples: “Good idea”, “Thanks”, “Cool, you got it!”, “Well done”.

NonV (Non-verbal)

A non-verbal communicative act not accompanied by verbal behavior. Examples: waving, looking at a peer when
requested to do so, shoulder-tapping, winking, gesturing toward an object or person.
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Participants Tau Effect Size and Relevant Confidence Intervals for Total Communications

Table 3

Participant Tau Effect Size  P-value 90% ClI
Lower Limit  Upper Limit
1 .92 <.00 .34 141
2 .84 <.00 .38 1.30
3 .88 <.00 40 1.34
4 1.00 <.00 .50 1.50
Weighted Average .90 <.00 .58 1.57
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Table 4

Participants Tau Effect Size and Relevant Confidence Intervals for Initiations

Participant Tau Effect Size  P-value 90% CI
Lower Limit  Upper Limit
1 42 .25 -.16 91
2 .82 <.01 .35 1.27
3 .85 <.01 .34 1.28
4 .53 .07 .03 1.03
Weighted Average .66 <.00 42 91
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Table 5

Participants Tau Effect Size and Relevant Confidence Intervals for Responses

Participant Tau Effect Size  P-value 90% CI
Lower Limit  Upper Limit
1 .82 .01 .28 1.36
2 44 A1 -.02 .90
3 .78 <.00 31 1.24
4 1 <.00 49 1.48
Weighted Average 74 <.00 .50 .99
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Table 7

Peer Initiations, Responses and Total Communications with the Focus Children with ASD

Peersfor Participant # Condition Peer Initiations Peer Responses Total Communications

1 baseline 9.7 133 23
peer networks 22.2 259 48
2 baseline 20 13.7 33.7
peer networks 21.9 18.3 40.2
3 baseline 3.8 1.2 5
peer networks 12.2 10.2 22.4
4 baseline 4.0 23 6.3
peer networks 22.8 22.6 45.4
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