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Abstract: Children with autism spectrum disorder (ASD) may face significant challenges
in general education settings, particularly in the absence of support from skilled teach-
ers. One of the most frequently reported challenges in the literature involves difficulties
in the social domain, specifically in peer interactions. The purpose of the present study
was to investigate the efficacy of a behavior analytic intervention in improving the social
skills of three preschoolers with ASD during recess. The efficacy of the treatment, which
included prompting, social reinforcement, and self-management procedures, was assessed
using a multiple-baseline across-participants experimental design. Results demonstrated
that the intervention was effective in promoting appropriate social behavior of the three
preschoolers with ASD, whereas self-management strategies contributed to further improve-
ment and maintenance of the treatment outcomes even in the absence of support from a
shadow teacher.

Keywords: autism spectrum disorder; preschool children; inclusion; recess; social skills;
self-monitoring; self-recruiting of reinforcement

1. Introduction
Inclusive education has emerged as a cornerstone of educational reform in many

countries, aiming to make education accessible to all students with disabilities and offer
them opportunities for equal participation and educational benefits across all levels of
education (Kefallinou et al., 2020). Despite the progress achieved in inclusive education
in terms of legislation, leadership, and practices, numerous challenges remain and need
to be addressed, which leads to controversies among researchers, practitioners, and gov-
ernment officials. One of the primary controversies is whether it is necessary to provide
specialized interventions and practices according to the individual needs of each student
with a disability; in other words, whether inclusive education practices are sufficient to
ameliorate the outstanding difficulties of students with disabilities and therefore lead
to the discontinuation of all types of specialized interventions (Kauffman et al., 2022).
While the ethical, therapeutic, and educational benefits of inclusive education are well
established, the need for specialized services and interventions cannot be overlooked to
effectively meet the needs of each group of students with the same diagnosis and even
of each individual student since there is great heterogeneity in the phenotypes of each
diagnostic categorization (Kauffman et al., 2023). The current study aims to highlight the
importance of evidence-based interventions as a means of facilitating decision making
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regarding students with special educational needs, with an emphasis on students with
autism spectrum disorder (ASD).

The specific population was selected because an ever-growing number of children
with ASD are included in general educational settings (Snyder et al., 2019). Nevertheless,
preschool and school-age children with ASD, even those with IQ scores within or above
average, are less engaged in peer interactions and demonstrate great difficulties in initiating
interactions and in responding to the social invitations of their peers (Locke et al., 2016).
Those difficulties impede their ability to establish relationships with peers and to adjust to
school demands (Camargo et al., 2015).

There is a great challenge in teaching students with ASD to engage socially in a school
setting for several reasons, including impaired social cognition and difficulties in recruiting
social reinforcement and in achieving emotional regulation (Chevallier et al., 2012; Southall
& Gast, 2011). Thus, systematic intervention efforts that promote social engagement,
especially during recess, are important for the well-being of children with ASD in schools,
as participation in social activities in this context offers numerous developmental and
educational benefits (Gilmore et al., 2019; Lang et al., 2011; Locke et al., 2016). Additionally,
recess provides valuable opportunities to teach and practice social skills, which are likely to
generalize and be maintained as they come under natural contingencies of reinforcement
(Bellini et al., 2007). There are a great number of behavior analytic studies that have
successfully addressed those skills (Camargo et al., 2015). For example, there are studies
that adopt adult-mediated procedures, such as prompting and reinforcement contingencies
(e.g., Gena, 2006; Hustyi et al., 2023), incidental teaching (Blackwell & Stockall, 2021),
and script-fading procedures (Wichnick-Gillis et al., 2019), which were found to be highly
effective in this domain.

Despite their efficacy, adult-mediated procedures may also have disadvantages, such
as being intrusive or leading to over-dependency on prompting procedures (Kasari et al.,
2011). To address those shortcomings, self-mediated procedures have also been employed.
Self-management, defined as “the personal application of behavior change tactics that
produces a desirable improvement in behavior” (Cooper et al., 2020, p. 736), has been shown
to be effective in promoting independent functioning in inclusive settings (e.g., Agran et al.,
2005; Reinecke et al., 2018) and in the acquisition, generalization, and maintenance of social
skills (e.g., Cohen et al., 2022; Hume et al., 2021; Koegel et al., 2014). Such outcomes lead
us to consider self-management procedures, such as self-monitoring, self-evaluation, and
self-administered consequences, to be highly appropriate and effective in promoting social
competence in children with ASD (Davis et al., 2016; Lee et al., 2007).

A literature review on self-management and ASD led to five studies that employed
self-management procedures to improve the social skills of children with ASD in inclusive
educational settings, and they all employed self-monitoring procedures in combination
with prompting procedures and reinforcement contingencies (Apple et al., 2005; Loftin
et al., 2007; Morrison et al., 2001; Shearer et al., 1996; Strain et al., 1994). Nevertheless, apart
from one study (Loftin et al., 2007), the conditions under which training occurred was
rather contrived (e.g., in pull-out classrooms with trained peers). In the Loftin et al. study,
however, the social improvement of children with ASD was noted during lunchtime.

Due to the paucity of research in the area of ASD in Greece, in conjunction with some
important issues that arise from the literature regarding the efficacy of behavior analytic
technology in addressing the social interaction difficulties of preschoolers with ASD, this
study aimed to identify procedures that promote and maintain independent social function-
ing during free-play activities during recess. Specifically, the purpose of the present study
was to investigate the effectiveness of a multi-component behavior analytic intervention
that incorporates antecedent strategies (e.g., prompting procedures), reinforcement con-
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tingencies (e.g., social reinforcement contingencies), and self-management procedures in
fostering and maintaining independent interactions with peers. To address these objectives,
the following research questions were formulated:

Research Question 1. does a treatment package combining adult-mediated and self-
management procedures increase the frequency of independent initiations for interaction
and replies to peer initiations among three preschoolers with ASD in an inclusive school
setting during recess?

Research Question 2. do self-management procedures reduce the need for guidance
and reinforcement provided by shadow teachers, and do the treatment outcomes maintain
in the absence of adult-mediated interventions?

2. Materials and Methods
2.1. Participants

The sample of the present study was a convenient sample and consisted of three
preschoolers with ASD who were recruited from a non-profit day-treatment center located
in Greece specializing in early intensive behavior analytic intervention, which they attended
after school. The criteria for participation were as follows: (a) a formal diagnosis of ASD,
(b) within the age range of 4–6 years, (c) typical intellectual functioning, (d) ability to
communicate verbally, (e) absence of severe behavioral problems, (f) enrollment in a
general education preschool, (g) difficulties in interacting with peers, and (h) receiving
behavior analytic treatment. Those criteria were verified by formal assessments and by
the clinical teams responsible for the participants. The participants’ diagnoses were given
by independent agents working in public health settings and were based on ICD-11 and
DSM-5 criteria.

The three 4-year-old preschoolers who were selected were given the pseudonyms
Keith, Bob, and Gregory. They all lived in an urban area with their families and had acquired
basic expressive and receptive language skills, imitation skills, and had mild behavioral
difficulties. Their intellectual functioning was considered to be at age-appropriate levels
as assessed by independent professionals working in public health settings. Nevertheless,
they were all isolated from their peers at school and engaged mostly in solitary activities
during free-play activities. They did not respond to their classmates’ social invitations nor
did they initiate such interactions. In addition, Bob and Gregory were highly dependent
on their shadow teachers’ assistance. Participants’ scores, characteristics, and hours of
intervention are summarized in Table 1. The participants’ parents signed a consent form
after they were informed about the purposes and the procedures of this research effort.

Table 1. Participants’ chronological age, scores, and therapeutic intervention.

Age
VABS Duration and Intensity of

ABA Therapy Prior to Study
Duration of Attendance in
Preschool Prior to StudyComp. Com. Soc.

Keith 4.11 51 62 55 2 months, 9 h per week,
one-on-one intervention

2 years without
shadow teacher

Bob 4.4 78 79 82 10 months, 12 h per week,
one-on-one intervention

7 months with
shadow teacher

Gregory 4.3 53 64 53 1 year, 20 h per week,
one-on-one intervention

5 months with
shadow teacher

Note. VABS = Vineland Adaptive Behavior Scale (Sparrow et al., 1984); Comp.—composite; Com.—communication;
Soc.—socialization.
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2.2. Settings and Therapists

This study was conducted in the three preschools where the participants were enrolled.
Data were collected in the schoolyard during recess. The schedule was held as usual, and
no special arrangements were made for the purposes of this study. In the schoolyard, there
were 20–40 children at all times, supervised by one to two teachers, who did not interfere
or instruct the children during their play activities. Sandpits, slides, seesaws, and other
outdoor game activities were available.

Three therapists, with a degree either in psychology or education and highly experi-
enced in the use of behavior analytic intervention for children with ASD, were hired by the
participants’ parents to serve as shadow teachers in the general education school settings.
They provided support to the participants throughout the school day and implemented
the intervention during recess. Prior to the intervention, the shadow teachers received
training that included familiarization with the intervention procedures used in the study
(i.e., prompting, social reinforcement, and self-management) and the data collection meth-
ods. The training of the therapists in data collection procedures was conducted by the first
researcher and consisted of two brief sessions of approximately 30 min each. A mastery
criterion of 80% was set for procedural fidelity.

2.3. Response Definitions for the Dependent Variables

For the purposes of the present study, the functional definitions of the dependent
measures of the Gena (2006) study were used with minor adaptations. Independent
initiations for interaction with peers were defined by the statements that the participants
made toward classmates. They had to (a) include socially appropriate language, (b) be
contextually relevant, (c) be articulated clearly and loudly so that peers could hear and
comprehend them, and (d) be articulated independently, without the shadow teacher’s
help, and in the absence of disruptive or stereotypic behavior.

The types of initiations taught belonged to the following response categories:
(a) asking questions, (b) showing affect, (c) giving commands, (d) announcing information,
(e) inviting classmates, and other types of socially appropriate social initiations (e.g., giv-
ing compliments). Those categories were identified as the most frequently used during
interactions of typically developing preschoolers (Gena & Kymissis, 2001).

Independent replies were defined by the verbal and nonverbal responses to peers’
initiations for interaction (e.g., the child with ASD followed his classmate after the latter’s
invitation to play together). Replies were defined by the same criteria as initiations.

2.4. Experimental Design and Procedure

A concurrent multiple-baseline across-participants design was used to assess the
efficacy of the intervention (Gast et al., 2018). The experimental phases included a baseline,
two intervention phases, and a follow-up condition. The baseline and the first intervention
condition closely followed those applied in the Gena (2006) study.

Baseline. During baseline, the shadow teacher gave the instruction “you can play
now” and provided no other instruction, assistance, or reinforcement contingent on the
dependent variables of this study or related to the child’s play. Nevertheless, the shadow
teacher remained within 6-feet proximity to the child and did not interact with him unless
he addressed her or to interrupt his inappropriate behavior. When a minimum of 3 sessions
were completed and stable responding was obtained, treatment was introduced for the
first participant, while continuing to collect baseline data for the other two participants.
Upon reaching improved responding, as estimated by visual inspection, treatment was
introduced for the second and then for the third participant.



Educ. Sci. 2025, 15, 587 5 of 15

Prompting and Social Reinforcement. As in baseline, the initial treatment condition
began with the shadow teacher informing the child with ASD that it was time to play.
During this experimental condition, the shadow teacher provided prompting and social
reinforcement to increase the frequency of occurrences of the target responses.

Prompting procedures included verbal prompting, verbal modeling, and physical
guidance (e.g., a light touch on the participant’s shoulder as a reminder to respond to a
peer’s initiation). For example, the shadow teacher would prompt a participant to address
a classmate with statements, e.g., “Would you like to play hide and seek?” or “Look what I
drew!” The number of prompts provided during half-hour sessions ranged between 20 and
30 to approximate the number of initiations emitted by typically developing peers (Gena &
Kymissis, 2001). For replies, a full prompt was provided if a participant did not respond
3 sec after his classmate’s initiation. Since the shadow teachers were highly skilled, they
were not given any further instruction regarding the criteria for providing prompts. Social
reinforcement was provided contingently upon independent social initiations and replies
to peer initiations using a continuous schedule of reinforcement. Social reinforcement
included praise and physical contact (e.g., a pat on the back).

Self-management. During the second treatment phase, the participants were trained to
self-monitor and self-evaluate their interactions with peers, and to recruit contingent social
reinforcement from their shadow teacher. The combination of those procedures was used
to promote optimal levels of independent social functioning. As in the previous condition,
the shadow teacher delivered prompting and social reinforcement contingencies to increase
the frequency of target responses. Following implementation of the self-management
strategies, prompting was gradually faded out and the schedule of reinforcement, which
was initially continuous, was gradually thinned out to fixed-ratio schedules ranging from
10 to 15 responses per reinforcement delivery.

The participants were trained to identify and record their own social initiations and
replies toward their typically developing peers in the context of free-play activities. The
self-monitoring part of their training was based on the training manual of Koegel et al.
(1992). Specifically, two days prior to the second treatment phase, the participants were
taught to discriminate between occurrences and non-occurrences of initiations and replies.
The shadow teachers explained what “talking to peers” means and then asked “Are you
talking to your peers?” during both prompted and unprompted interactions with peers.
The child’s answer was followed by the shadow teacher’s feedback—either corrective or
praise contingent upon the child’s accurate discriminations. The training criterion was
set at 80% accuracy. Participants acquired the discrimination skills within three 30 min
training sessions conducted on 2 consecutive days.

After completion of the discrimination training, the second phase of the intervention,
the self-management phase, began. The participants were trained (through verbal prompt-
ing, modeling, and physical guidance) to self-monitor the target responses. Specifically,
they learned to track down their responses by using a small hand counter hung by a
hoop on their trousers. A light press on the hand counter—which the participants were
able to make without diverting their attention from activities or drawing their classmates’
attention—was sufficient for tracking the cumulative number of their initiations and replies.
Social reinforcement was used contingently upon correct recordings of the participants. If
they exhibited the appropriate behavior without recording it, the shadow teacher would
praise for appropriate social behavior but would also remind them to self-monitor. In
addition, the participants were taught (through verbal prompting, physical guidance, and
social reinforcement procedures) to self-evaluate their performance and recruit social re-
inforcement from the shadow teacher when they had earned enough points. Instead of
verbally reminding the participants of the criteria for receiving reinforcement, the shadow
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teacher wrote on the child’s hand, at the beginning of each session, how many points
he needed to earn. In addition, they were taught to check their counters during their
interaction with their peers and compare the number on the counter with the cue written
on their hand, and to approach the shadow teacher when they earned the due number of
points and say to her “look” or “I earned. . . (number of points)”. After the participants’
behavior was reinforced, their counter was reset, and they started self-monitoring their
interactions all over.

All prompts and reinforcers provided for self-monitoring, self-evaluation, and re-
cruiting reinforcement were systematically faded out apart from the visual prompt for
self-evaluation. Specifically, when the participants were able to record accurately and inde-
pendently 80% of their social interactions, prompting and reinforcement were no longer
provided for self-monitoring, whereas, for recruiting reinforcement, the training criterion
was set at 100%. Within 6, 3, and 4 sessions, Keith, Bob, and Gregory, respectively, acquired
the targeted self-monitoring, self-evaluation, and recruiting reinforcement skills.

Follow-up. Following completion of the intervention phases, a 3-month follow-up
session was conducted. The same procedure as in baseline was implemented during
follow-up sessions. During follow-up, no training was provided and the hand counter for
self-management was not available. In addition, for Bob, a second follow-up session was
conducted a year after the completion of the intervention.

2.5. Data Collection Procedure

Data were collected once or twice per week. For Keith, the duration of baseline and
intervention was 3 months, whereas for Bob and for Gregory it was 6 and 9 months, respec-
tively. The long duration of the intervention in the case of Gregory was partly attributed
to a period of a one-month interruption of this study due to a temporary departure of his
family from their hometown, the location where the research was conducted. Sessions
began at the starting point of free-play activities and had a 30 min duration.

Occurrences of initiations were recorded by drawing tally marks in the boxes that
corresponded to each response category (questions, commands, etc.). The sum of initiations
per 30 min sessions added to one data point. Occurrences of replies were recorded by
scoring a “+” sign and a “−” sign for non-occurrences. A reply was expected for all oppor-
tunities for interaction attempted by classmates, whether verbal or nonverbal, that aimed
to engage the participants in social interaction. The percentage of replies to classmates’
initiations was calculated by dividing the number of replies by 5—for every 5 opportunities
for interaction provided by classmates—and multiplying that quotient by 100.

Regarding self-monitoring accuracy, recordings were considered accurate when the
participants scored an initiation or reply when they occurred and inaccurate when either
scored in the absence of a communication attempt or when the participant failed to record
the occurrence of an initiation or reply. The percentage of self-monitoring accuracy was
calculated by dividing the child’s number of correct recordings by the total number of self-
monitoring opportunities (i.e., total number of initiations and responses) and multiplying
that quotient by 100.

2.6. Inter-Observer Agreement

The first author served as the primary observer and the shadow teachers served
as secondary observers for inter-observer reliability purposes. Inter-observer agreement
(IOA) was calculated using the total count IOA method (Cooper et al., 2020) on at least
33% of the sessions for each participant and for all experimental conditions. Specifically,
the smaller number of initiations, recorded by one observer, was divided by the larger
number of initiations or replies recorded by the second observer and the quotient was
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multiplied by 100. The same procedure was followed to calculate inter-observer agreement
for replies, frequency of prompting, and self-monitoring accuracy. For privacy reasons,
video recording of the sessions was prohibited and therefore trial-by-trial IOA calculations
could not be obtained.

Inter-observer agreement across all observations ranged from 80 to 100%, with an
average of 95% agreement. Specifically, the percentage of agreement for initiations of
interaction with peers averaged at 92% (range: 82–100%), whereas, for replies, the average
was 96% (range: 80–100%), for self-monitoring 95% (range: 90–100%), and for prompts 98%
(range: 94–100%).

2.7. Procedural Fidelity

A 25-item (e.g., no more than 30 prompts were delivered, the child was wearing his
hand counter, social reinforcement was delivered contingently) checklist was constructed
for the purposes of the present study to secure procedural integrity. Fidelity was assessed
in 50% of the sessions across all conditions and for each participant and it was calculated by
dividing the number of items completed accurately by the total number of items. Overall
fidelity averaged at 98%, with a range of 95% to 100%.

2.8. Social Validity

To ensure that the targeted responses were socially valid, parents and preschool
teachers were asked to evaluate the most outstanding needs of their children with ASD
in inclusive settings. In addition, the target responses were drawn from a normative
data study pertaining to the social responding of preschoolers conducted in the same
geographical area as the present research (Gena & Kymissis, 2001).

Furthermore, the social validity of the outcome of the intervention was assessed
using normative data and specifically by comparing the average performance on target
responses of each participant with the performance of typically developing peers as they
were depicted in the study of Gena and Kymissis (2001). Finally, the three preschool
teachers of the participants answered four open-ended questions, regarding the impor-
tance of changes noted in each of the participants’ social behavior following intervention
(e.g., “Did you notice any changes in ___ (name of the participant)’s behavior since we
started our program?” “Do you attribute any of those changes to the intervention?”).

2.9. Data Analysis

To evaluate the efficacy of the intervention, both visual and statistical analyses were
used. Level of responding, trend, variability, immediacy, overlap, and consistency were
taken into consideration for the purposes of visual analysis (Barton et al., 2018). The statisti-
cal analysis included the calculation of the Tau-U index, which is an overlap metric assessing
the degree of non-overlapping data between adjacent conditions (Parker et al., 2011). In
addition, it is often used to calculate effect sizes of interventions (e.g., Wolfe et al., 2019)
(Tau-U ≤ 0.31 = minimal effect, range of 0.32–0.84 = moderate effect, Tau-U > 0.85 = strong
effect; Parker & Vannest, 2009). For the purposes of the current study, the data from both
intervention phases were collapsed and compared with baseline data using the online cal-
culator developed by Vannest and colleagues (Vannest et al., 2016). Tau-U was calculated
separately for each tier of the multiple baselines and for the total number of initiations
and replies.
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3. Results
3.1. Initiations for Interaction

Figure 1 depicts the number of independent initiations emitted by children with ASD
toward their peers. The open circles depict the follow-up data. The arrows indicate the
sessions in which self-management training was provided and the point at which the
reinforcement schedule was thinned to the lowest level of the fixed ratio (10 or 15 responses
per reinforcement delivery). The parallel vertical lines on Gregory’s graph indicate the
point at which data collection was interrupted for technical reasons.
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Figure 1. Number of independent initiations of three children with ASD per session.

Throughout baseline, the participants made a very small number of initiations toward
their peers, close to zero levels. Their performance was stable with no trend or variability.
As visual analysis revealed, an immediate change in level and trend occurred only when the
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intervention was introduced for each participant, with no changes in the baseline data in
the other tiers. Following the implementation of self-management strategies, the frequency
of initiations increased further, along with the data trend. Changes in performance were
consistent across the three demonstrations of effect, and statistical analysis indicated a
significant increase in initiations (Tau-U = 0.99, 90% CI [0.73, 1]), indicative of a highly
effective intervention.

During baseline, Keith emitted 0–1 initiations per 30 min sessions. During the ini-
tial treatment phase—the social reinforcement and prompting condition—there was an
immediate increase (M = 6, range = 3–13) in the frequency and trend of the initiations.
During the second treatment phase—the self-management condition—Keith’s initiations
increased dramatically to an average of 27 per 30’ (range = 17–37). In the 3-month follow-up
session, Keith emitted 36 independent initiations for interaction with peers per session.
Differences between baseline and the two intervention phases resulted in a Tau-U score
of 1.00 (90% CI [0.46, 1]), indicating a strong effect size. During baseline Bob emitted 0–2
initiations. With the introduction of the initial intervention, there was an immediate change
in the level of the data, in the desired direction, with no overlap with baseline (M = 5,
range = 3–9). The frequency of the initiations increased further after the implementation
of the self-management phase (M = 26, range = 9–37) accompanied by increases in the
trend. At the 3-month and 1-year follow-up sessions, Bob emitted 40 and 39 initiations,
respectively. The Tau-U score for the second participant was 1.00 (90% CI [0.55, 1]), indi-
cating a strong effect of the intervention. Gregory made 0–2 initiations to peers during
the 11 sessions of the baseline condition. Upon the introduction of the initial treatment
phase, a slight increase in level occurred with minimal overlap (1 data point) during the
first five sessions, followed by a large increase in level and trend during the next sessions.
The average of initiations to peers during the first treatment phase was 11 (range = 2–22).
Gregory’s initiations to peers continued to increase following the introduction of the second
treatment phase (M = 25, range = 18–33). Gregory’s initiations increased to 39 during the
3-month follow-up session. His Tau-U score was 0.99 (90% CI [0.63, 1]). Variability in the
type of initiations was also noted. Specifically, 28% of the initiations were announcements,
25% asking questions, 24% giving commands, 2% affective expressions, and so on.

3.2. Replies to Peers’ Initiations for Interaction

Figure 2 depicts the percentages of the participants’ independent replies to their peers’
initiations for social interaction. Each data point reflects the percentage of independent
replies per five invitations for social interaction (the same figure captions were used as for
the initiation data).

Throughout baseline, the participants replied to 0–20% of their peers’ initiations. As
in the case of initiations, intervention was introduced for each participant when a clear
increase in the data of the previous participant was noted. An immediate increase in level
occurred following the initiation of the intervention for all three participants. The statistical
analyses revealed a significant increase in replies, with a Tau-U score of 0.96 (90% CI [0.67, 1])
across the three participants.

During baseline, Keith and Bob did not reply to any of their peers’ initiations for
interaction, whereas Gregory responded to an average of 5% (range = 0–20%) of his peers’
initiations, with a slight downward trend in his performance. With the introduction of
intervention, there was an immediate and high increase in all three participants’ replies.
Specifically, during the initial treatment phase, Keith replied to his classmates’ initiations
with an average of 55% per five opportunities (range = 40–60%). Following the introduction
of self-management procedures, Keith’s replies averaged at 82% (range = 60–100%). Replies
were maintained at 80% during the 3-month follow-up session. Keith had a Tau-U score of
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1.00 (90% CI [0.38, 1]). Bob demonstrated an immediate increase in the level of independent
replies after the introduction of the first treatment phase (M = 60%, range = 40–80%),
which increased to 83% on average (range = 60–100%) during the second treatment phase.
Furthermore, during the 3-month and 1-year follow-up sessions, Bob replied an average
of 80% and 100%, respectively. The Tau-U score for the second participant was 1.00 (90%
CI [0.49, 1]). Greater variability was noted in Gregory’s performance. During the first
treatment phase, there was an immediate change in levels in the first session, followed by a
decline in his performance. Although there was a minimal overlap with baseline (4 data
points out of 13), the average was well above the baseline level (M = 43, range = 0–80%).
After the implementation of the self-management procedures, his replies averaged 69%
(range = 20–100%). During the 3-month follow-up session, his independent replies were
at 80%. Gregory’s Tau-U score was 0.91 (90% CI [53, 1]), which corresponds to a strong
effect size.
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3.3. Frequency of Prompting

During the initial treatment phase, 22 prompts, on average, were provided per session
for Keith (range: 20–25), 26 for Bob (range: 22–30), and 25 for Gregory (range: 22–30); during
the self-management phase, 3 prompts, on average, were provided per session for Keith
(range: 0–10), 7 for Bob (range: 0–22), and 5 for Gregory (range: 0–15). Nevertheless, shadow
teachers’ prompts gradually faded within four to six sessions following implementation of
the self-management procedures. No prompts were provided during the last three sessions
of the second treatment phase.

3.4. Self-Monitoring Accuracy

The accuracy with which the children with ASD independently self-monitored their
interactions with peers averaged 76% and ranged from 72% for Gregory to 83% for Keith.
Most errors were attributed to failure to record interactions that occurred. “Cheating”
(recording interactions that had not occurred) happened only twice throughout this study.

3.5. Social Validation of the Results

Based on the preschool teachers’ responses to the open-ended questions, the inter-
vention was highly effective. Specifically, all three preschool teachers considered the
intervention to be effective, reporting rapid improvements in social interactive skills of the
participants, which resulted in age-appropriate levels of social behavior during free-play
activities. In addition, they reported a shift in their expectations from children with ASD.
Namely, they started to realize that improvement was possible for their students with
ASD, and, in fact, they expressed an interest in receiving training to learn to implement the
treatment procedures themselves.

The comparison between the average performances on target responses of each par-
ticipant with those of typically developing peers (Gena & Kymissis, 2001) showed that,
although, during baseline, the participants’ performances were below the range of norma-
tive data, during the treatment conditions, both initiations and reply statements increased
to the point of reaching that range. The only exception was Gregory’s replies, which
continued to be below average. In addition, during the self-management condition, the
average of Keith and Bob’s initiations and the average of Keith’s replies were even higher
than the average performance of their peers.

4. Discussion
The present study has demonstrated that a combination of behavior analytic proce-

dures was effective in producing improved outcomes in the social skills of preschoolers
with ASD during interactions with their peers at school. Specifically, a combination of
reinforcement and prompting procedures was effective in increasing the frequency of
the participants’ independent initiations for interaction and their replies to peers’ ini-
tiations, aligning with findings from the Gena (2006) study. Most importantly, it was
demonstrated that, for students with ASD, self-management skills, such as self-monitoring,
self-evaluation, and recruiting reinforcement for oneself, may be effective in enhancing the
social skills of preschoolers with ASD and in maintaining those skills over time under the
most challenging conditions for a child with ASD—the unstructured setting of free-play
activities in preschool—and in the absence of teaching assistance.

Even though several studies have addressed the social behavior of children with
ASD in inclusive settings, the present study is innovative in several ways as follows:
(a) Classmates were naive to the purposes of this study and did not receive training
aiming to facilitate treatment outcomes. (b) A wide range of social responses were targeted
(e.g., asking questions, giving commands, announcing information), in contrast to prior self-



Educ. Sci. 2025, 15, 587 12 of 15

management studies that addressed a limited number of social responses (e.g., Loftin et al.,
2007). (c) Data were collected for a much longer period (3 to 9 months), and maintenance
of the acquired responses was assessed at a much later point in time (up to one-year
follow-up for one of the participants). (d) Social reinforcement contingencies were used,
rather than primary reinforcers, as in prior self-management studies. (e) A self-evaluation
and self-recruiting reinforcement strategy was introduced as a means of increasing the
social behavior of preschoolers with ASD in inclusive educational settings. Although this
strategy is identified as being important for the purposes of inclusion (Alber & Heward,
2000), its effectiveness has not been empirically investigated in schools, as our review of
the literature revealed. (f) The social validity of the present study was evaluated in several
ways, including the use of normative data for the selection of response categories and the
evaluation of the treatment effects, unlike most self-management studies (e.g., McDougall
et al., 2017).

Self-management procedures contributed to an increase in social interaction skills,
which the participants had acquired through direct instruction (prompting and reinforce-
ment procedures). This finding is in agreement with prior research findings (e.g., Loftin
et al., 2007) and in alignment with the theoretical framework of self-management from
a behavior analytic perspective (Gena et al., 2014). For children with ASD, interactions
with peers per se may not have reinforcing properties. Self-monitoring and other self-
management procedures function as mediators between the target behavior and both weak
(e.g., peer replies to participant’s initiation) and delayed (e.g., reinforcement provided by
the shadow teacher after a predetermined number of initiations have occurred) reinforcing
contingencies, which would probably not be sufficient to exert control over the social
behavior of children with ASD in the absence of this mediation (Baer, 1984).

Maintenance of the treatment outcomes was obtained and may be attributed to two
parameters: (a) the follow-up was conducted in the same setting as the intervention since
it was a naturalistic setting (the participants’ schools) and (b) the length of the treatment
phases that may have resulted in over-training. A possible interpretation of this finding
would be that participants with ASD continued covertly to self-manage their social behavior
(Stokes & Osnes, 1986) or that covert rules governed their behavior (Malott, 1984). Finally,
it is possible that the newly acquired social responses came under the control of natural
contingencies of reinforcement, which also led to the high maintenance of those responses,
as has been the case in prior research addressing social behavior (Briesch et al., 2018).

Limitations and Recommendations for Future Research

Nevertheless, the aforementioned interpretations about what parameters may govern
self-management and social-engagement skills cannot be confirmed since they were beyond
the scope of the present study, but they are certainly worth investigating in future research.
A limitation of the present study was the unavoidable interruption of the data collection
procedure for one month for the third participant (Gregory) due to the temporary relocation
of his family. A further point of concern was the physical presence of the researcher during
the follow-up condition, which may have led to inadvertently cuing the targeted social
behavior. It would be preferable if the follow-up data were collected by an independent
observer naive to the purposes of the study and unfamiliar to the participants. Additionally,
since video recording was not permitted in the school settings, it was not possible to
assess the reliability of the procedural fidelity data and apply more stringent criteria
to assess the reliability of the data collection process, such as calculating the trial-by-
trial agreement using the time stamps. The present study concentrated on quantitative
characteristics of the participants’ social behavior (number of initiations and replies). In
the future, it would be interesting to explore both quantitative and qualitative aspects of
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social interactions between children with ASD and their peers. This could include factors
such as the appropriateness of their effects during interactions, whether they engaged with
multiple peers or just a few, the quality and duration of their conversations (e.g., length of
utterances, number of exchanges in dialogues), and the generalization of acquired social
skills to different school settings, such as instructional periods or group activities in the
classroom. Furthermore, future studies could also examine the extent to which these social
skills generalize to non-school environments, such as the home or community settings, to
better understand the broader impact and sustainability of the intervention.

5. Conclusions
In conclusion, the results of this study demonstrated a functional relationship between

behavior analytic teaching procedures and the social skills of three preschool children
with ASD in inclusive educational settings, specifically during recess. These procedures
appeared to enhance the children’s ability to interact with peers and facilitated their
adaptation to the school environment, as engaging in play and social interactions with
classmates during recess is a fundamental aspect of their school experience, contributing to
their physical, cognitive, and social development.

The effectiveness of these methods suggests that shadow teachers may consider
implementing behavior analytic approaches to promote social engagement and autonomy
in children with ASD in general education settings, provided they are trained to implement
them with fidelity. Specifically, strategies such as prompting, social reinforcement, and
self-management may be employed to support social skill development across various
school contexts that provide ample opportunities for peer interaction, including classroom
instruction, group activities, free play, lunchtime interactions, field trips, team sports, and
leisure activities.

Nevertheless, these findings should be interpreted with caution due to the small
sample size and the individualized shadow-based nature of this intervention. There is
only one prior study that followed the same methodology applied with equal success,
which also involved a small number of children with ASD (Gena, 2006). Further research
involving larger and more diverse samples of children with ASD, and studies in which
school teachers serve as the primary implementers of the intervention, is necessary to assess
the generalizability and practical feasibility of these strategies when applied in general
education classroom settings without one-on-one support.
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