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Abstract

Schools are the portal through which many children with autism spectrum disorder access early intervention.
Collaborating with teachers can be an effective way to implement evidence-based practices. In this study, teachers
learned to embed strategies from the Joint Attention, Symbolic Play, Engagement, and Regulation intervention into the
standard preschool curriculum. Twelve schools with special education preschool classrooms for students with moderate
to severe disabilities from under-resourced neighborhoods were randomized to augment their curriculum with Joint
Attention, Symbolic Play, Engagement, and Regulation strategies or continue the standard curriculum. Teachers’ strategy
implementation, children’s time on task, and social communication were examined before and after completing the
intervention phase. Teachers in the Joint Attention, Symbolic Play, Engagement, and Regulation group implemented
more Joint Attention, Symbolic Play, Engagement, and Regulation strategies than the control group after the intervention
phase. Children in both groups increased time on task during teacher-led small group instruction. Children in the Joint
Attention, Symbolic Play, Engagement, and Regulation group were more likely to be engaged with peers during small
group instruction at the end of the intervention phase. Children from both groups improved in standardized measures
of joint attention, requesting, expressive language, and receptive language. Training teachers to embed Joint Attention,
Symbolic Play, Engagement, and Regulation strategies into small group instruction can help facilitate peer engagement,
providing children more opportunities for peer socialization.

Lay abstract

Children with autism spectrum disorder attending special education preschool classrooms may not receive support that
addresses their core challenges, such as engagement and social communication. There are interventions designed to
target these core challenges, like the play-based intervention known as Joint Attention, Symbolic Play, Engagement, and
Regulation. Embedding strategies from an intervention like Joint Attention, Symbolic Play, Engagement, and Regulation into
more traditional academic activities can help teachers target engagement and social communication throughout the school
day. In the current study, we collaborated with special education preschool teachers to embed Joint Attention, Symbolic
Play, Engagement, and Regulation strategies during small group time for moderate to severe disability students with autism
spectrum disorder, 3-5years of age. Compared to teachers implementing the standard preschool curriculum, teachers
trained in Joint Attention, Symbolic Play, Engagement, and Regulation strategies effectively embedded these strategies in
their small group activities, and their students were more likely to engage with peers during these activities. Supporting
teachers to embed targeted strategies in academic activities can help them provide students more opportunities to engage
with peers during the school day. Teachers can support their autistic students to interact appropriately with their peers.
Unlike interventions that train peers to act as a teacher, embedding Joint Attention, Symbolic Play, Engagement, and
Regulation strategies during small group academic activities facilitates naturalistic social interactions for autistic students.
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Introduction

Early intervention continues to be critical in improving the
lives of individuals with autism spectrum disorder (ASD).
While early intervention research for children with ASD!
has made many advancements, less progress has been
made in effectively implementing these practices at scale
in communities (Vivanti et al., 2018). This is particularly
true for traditionally marginalized and minority families
(Thomas et al., 2007). Focusing efforts to train and support
community professionals can be an effective way of bridg-
ing the research to practice gap, and a critical area of need
for historically under-represented families (Locke et al.,
2017; Stahmer et al., 2019). For many, schools are a vital
portal through which they can most consistently access
early intervention services for their children (Kasari &
Smith, 2013; Simpson et al., 2011; Wood et al., 2015).
Therefore, teachers can significantly impact the develop-
mental trajectories of children with ASD. However, recent
reports suggest there is still a significant lag in autism-
specific research strategies implemented in community
school settings (Iadarola et al., 2015; Nahmias et al., 2019).

One way to improve ASD-specific training is to examine
ways to augment the curriculum students with ASD com-
monly receive. Many early intervention school programs
have a specific early childhood curriculum that is anchored
in typical development. Specific targets or strategies to
address core challenges in children with ASD have histori-
cally rarely been addressed (Nahmias et al., 2019; Wong &
Kasari, 2012), but it remains unclear if recent community
programs have caught up with research study findings.

Preschool programs are increasingly adopting set
curricula designed for use with all children, such as The
Creative Curriculum for Preschool (Dodge et al., 2002).
The Creative Curriculum for Preschool does not focus on
core areas of difficulty for autistic children, and one study
found that students with ASD fared better on cognitive
outcomes in inclusive settings using the HighScope
Curriculum when compared to mixed disability and
ASD only settings that utilized The Creative Curriculum
(Nahmias et al., 2014). However, other studies have shown
promising results for students with ASD when specific
autism interventions have been implemented within
inclusive classrooms using The Creative Curriculum
(D’Agostino et al., 2020; Strain & Bovey, 2011).

Social communication including joint attention, con-
versational turn-taking, and social initiations are core areas
of early childhood development where children with ASD
will often require support. However, school-based services
addressing social communication for students with ASD
rarely involve the classroom teacher and are often con-
ducted outside of the classroom setting (Sutton et al.,
2019). Furthermore, observations of children with ASD in
preschool settings find that they are largely unengaged
with their peers (Wong & Kasari, 2012). Training teachers

to embed strategies in their curriculum can be a more sus-
tainable way of addressing these needs in the naturalistic
classroom context.

Joint Attention, Symbolic Play, Engagement, and
Regulation (JASPER) is one example of an intervention
that targets early core challenges for children with ASD and
has been applied by teachers (Chang et al., 2016; Shire
et al., 2019). As a naturalistic developmental behavioral
intervention (Schreibman et al.,, 2015), JASPER uses
behavioral techniques within a developmental framework
to target joint engagement and social communication.
JASPER is rooted in the idea that joint engagement pro-
vides the context for social communication development
(Adamson et al., 2009), and early social communication
skills of joint attention are critical for expressive language
development (Mundy et al., 1994; Tomasello & Farrar,
1986). JASPER addresses these core challenges by using
toy play and joint activities as the context for joint engage-
ment, leading to increases in the use of joint attention skills,
and ultimately expressive language (Shih et al., 2021).

While originally developed as a clinic-based or home-
based intervention (Kasari et al., 2006, 2010), recent work
has explored the utility of JASPER in school settings
(Chang et al., 2016; Lawton & Kasari, 2012; Shire et al.,
2019). JASPER-trained teachers were able to administer
the intervention with strategy implementation scores rang-
ing from 75% (Chang et al., 2016) to 80% (Shire et al.,
2019). Follow-up work by Shire et al. (2019) also shows
teachers maintained high levels of JASPER implementa-
tion (M=70%) once University oversight was gone.
Importantly, JASPER-trained teachers helped students
with ASD show consistent improvements in joint engage-
ment and joint attention skills (Chang et al., 2016; Lawton
& Kasari, 2012; Shire et al., 2019) that predicted later lan-
guage abilities (Shih et al., 2021). Altogether, these find-
ings point to an important role in training teachers to
identify and target joint engagement and social communi-
cation skills, like joint attention, for students with ASD.

In these previous studies, toy play served as the context
of the intervention. However, other parts of the school day
may provide further opportunities to target joint engage-
ment and social communication. Embedding strategies
during academic instruction may help teachers provide
direct and targeted support for students in other contexts.

The present study expands on the current literature by
further exploring ways to promote engagement and social
communication among under-resourced preschool stu-
dents with ASD. Training teachers to embed JASPER
strategies within the existing curriculum may provide
more opportunities to target joint engagement and social
communication, and lead to greater sustainability of inter-
vention strategies. In this pilot randomized controlled trial,
teachers were taught to identify developmentally appropri-
ate targets for joint engagement and social communication
for their students with ASD and to address these targets by
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embedding JASPER strategies during academic instruc-
tion. Our aims were to determine: (a) the effect of training
procedures on teachers’ implementation of JASPER strate-
gies, (b) the main effect of augmenting the standard pre-
school classroom curriculum with JASPER strategies on
children’s joint engagement and social communication,
and (c) if students receiving the JASPER augmented cur-
riculum would demonstrate greater improvements on a
standardized test of language and cognition when com-
pared to students receiving the standard curriculum. We
hypothesized that teachers in the schools randomized to
JASPER would demonstrate significantly greater use of
JASPER strategies than teachers in the control schools,
and that students in schools randomized to implement
JASPER strategies would demonstrate greater joint
engagement, social communication, language, and cogni-
tive scores over students in the control schools.

Methods

Recruitment

The study took place in a large, urban school district. All
schools contacted were located in traditionally under-
resourced areas, and received federal funding through Title
1 of the Every Student Succeeds Act, which provides
financial support based on the number of students from
low-income families. Eligible schools also had a Preschool
for All Learners (PAL) program, which served as the set-
ting for the study. PAL is a special education, mixed disa-
bility program with classrooms that serve up to 10
moderately disabled students, 3—5years of age, led by a
special education teacher and two assistants. Classrooms
ran four and a half hours daily, 5 days/week.

Study design and randomization

The randomized controlled trial design included randomiza-
tion at the school level to avoid classroom level contamina-
tion between conditions. To account for any potential school
level differences schools were matched based on location,
and population (minority percentage, percentage of reduced-
price lunch/low-income families). Schools were also
matched on the number of eligible students enrolled. An
independent statistician used a random number generator to
determine the allocation of the treatment arm for the schools
in each pair. Schools were randomized to one of two condi-
tions; the treatment group, which received training to embed
JASPER strategies into The Creative Curriculum, or the
control group, which continued with standard implementa-
tion of The Creative Curriculum. Study enrollment took
place in September, November, and February.

Figure 1 displays the enrollment and allocation proce-
dures. Of 26 schools contacted, 15 agreed to participate
and were randomized. Two of the randomized schools did

not start due to delays in scheduling baseline data collec-
tion and time constraints of the school year, leaving 13
schools where baseline data were collected. Another rand-
omized school stopped participation when the participat-
ing teacher withdrew due to health issues. The remaining
12 schools (7 treatment and 5 control) included 19 teachers
serving 54 students. Two families moved away after rand-
omization, and another two students switched to class-
rooms that did not consent to the study. A third student had
an extended absence at the start of the intervention and did
not complete entry assessments. In total, data from 49 stu-
dents (29 treatment and 20 control) and 19 teachers (10
treatment and 9 control) were analyzed. All participating
teachers and a parent or legal guardian for students pro-
vided their written, informed consent to enroll in the study.

Participants

Teachers. The special education teacher in each classroom
was the primary target for training. The average age of the
special education teachers was 39.7years (SD=11.07).
The all-female teachers identified as 69% Hispanic or
Latino, 21% White, 5% Asian, and 5% declined to say. All
teachers except one held a special education credential. On
average, teachers reported having worked with children
with ASD for 9.25 years (SD=8.76).

Students. While the PAL program consisted of mixed dis-
ability classrooms, participants for the study only included
students designated with “autism” by the school district. To
confirm autism diagnosis, the research team administered
the Autism Diagnostic Observation Schedule-2 (ADOS-2;
Lord et al., 2012). The average age of the children was
49.10months (SD=7.28) and 95% were male. Cognitive
ability, measured from the early learning composite from
the Mullen Scales of Early Learning (Mullen, 1995), ranged
from 49 to 96 (M=58.2, SD=13.0). Overall, students iden-
tified as 81% Hispanic or Latinx, 5% Black, 3% Asian, and
11% mixed race. Furthermore, 82% of the participating
families reported a family income of $40,000 or less.

Classrooms and curriculum. All PAL classrooms were part
of the same public school district and used The Creative
Curriculum for Preschool. Each class used similar daily rou-
tines, classroom structure, activities, and materials. Follow-
ing The Creative Curriculum, the school year was organized
into “studies” where teachers implemented a curriculum
based on a central theme. Academic goals targeting lan-
guage, literacy, mathematics, social-emotional, and physical
development were incorporated into the various themed
activities. For example, a typical classroom day in the
“Ball study” might consist of a morning carpet time with a
ball-themed book, small group instruction (three rotations)
with activities exploring the properties of various balls, and
free-choice time with different types of ball play. The
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[ Enrollment ]

Schools Contacted (n=26)

Excluded (n=11)

+ Ineligible (n=1)

+ No response (n=5)

¢ Declined to participate (n=4)
¢ Teacher on leave (n=1)

Schools Randomized (n= 15)

!

—

Allocation ] v

Schools allocated to intervention (n= 8)

¢ Received allocated intervention (n= 8)
o Teachers (n=11)
o Students (n=33)

Schools allocated to curriculum as usual (n=7)
+ Received allocated intervention (n=5)
o Teachers (n=9)
o Students (n=21)
+  Excluded prior to completion of screening (n=
2)
o Delays in completing baseline
assessment (n=2)
= Teachers (n=4)
= Students (10)

[ Analysis ] Y

J

Schools analyzed (n=7)
¢ Teachers (n=10)
+ Excluded
o  Withdrew for health reasons (n= 1)
¢ Students (n=29)
+ Excluded
o Moved schools (n=2)
o Teacher withdrew (n=1)
o Extended absence (n= 1)

Schools analyzed (n=5)
¢ Teachers (n=9)
+  Students (n=20)
+ Excluded
o Moved classrooms (n= 2)

Figure |I. CONSORT flow diagram.

Creative Curriculum includes recommended modifications
for a range of abilities, but with little guidance on imple-
menting them based on a student’s developmental need.
Activities are set up to encourage exploration and interac-
tion among students, but little support for children that have
difficulty engaging and communicating with peers.

The small group instruction in The Creative Curriculum
is set up so that classroom teachers have an opportunity to
work with two to five students in a hands-on activity. Each
station, known as a rotation, takes 10—15min and is led by

the teacher or an assistant at a small table or carpeted area.
The Creative Curriculum provides a schedule and lesson
plans for small group instruction activities, which include
themed work with letters or numbers, art activities, sort-
ing, matching, and other early literacy skills. The structure
of the small group rotations provides an ideal moment
for teachers to embed additional strategies for their ASD
students. The small groups allow for more hands-on work
than the large group instruction or free-choice time.
Teachers can also take on a more active role in providing
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individualized support to address student-specific goals.
Because of these factors, small group instruction was
selected as the context to embed JASPER strategies.

Intervention

The JASPER intervention consists of seven core strategy
categories; supporting engagement and regulation, setting up
the environment, balancing imitation and modeling, estab-
lishing play routines, expanding play routines, programming
for joint attention and requesting, and developmentally
appropriate language (Chang et al., 2016; Shire et al., 2020).
Traditionally, interventionists learn to implement JASPER
during a joint activity (typically toy play), and fidelity is
rated across the seven strategy categories. For the current
study, specific JASPER strategies relevant for small group
instruction were selected, and teachers were trained to embed
these strategies during their rotations (see Table 1).

JASPER strategies for small group instruction

Supporting joint engagement and regulation. One core
strategy is to actively monitor and support joint engage-
ment and regulation. During small group instruction, this
included teachers using the positive affect to encourage
on task and engaged behavior. Teachers also provided
more space for communication by limiting the majority of
their instructions to the beginning of the activity and leav-
ing more space to communicate throughout the activity.
Teachers also actively controlled the materials and activity
in response to the students’ engagement and regulation.

Setting up the environment. Another core strategy of
JASPER is to use the environment to support joint engage-
ment and joint attention. For small group instruction, this
included (a) seating of the students and the teacher and (b)
organization of the materials. First, seating emphasized
social interaction with students positioned face-to-face
when possible, or close enough to communicate and share
materials. Teachers identified potentially prosocial peers
that would be responsive to the target student’s social com-
munication. Peers could be other target students with ASD,
or any of the other students in the class. Second, coaches
emphasized setting up materials so that all students could
share. When possible, materials were set up to promote col-
laboration in a joint project rather than individual projects.

Balancing imitation and modeling. Another key strategy
is the use of imitation and modeling during toy play. For
small group instruction, this was modified by having the
teacher model steps in the activities to reduce the amount
of verbal instructions given and included as a strategy in
establishing routines (see below).

Establishing routines. Another key JASPER strategy
is the development of predictable and repeatable play

routines. In lieu of toy play, small group instruction
activities were augmented into routines where students
took turns, and those turns were repeated throughout the
rotation. With each turn, teachers could facilitate peer
engagement and joint attention. In addition, teachers took
on an active, participatory role by actively taking a turn
along with their students. One example of an activity in
The Creative Curriculum is “Bookmaking,” where stu-
dents work with the teacher to make their own books. The
Creative Curriculum lesson plan for bookmaking does
not provide any guidance for collaboration or social com-
munication. One way to augment this activity is to have
students collaborate on a shared story. Teachers could set
up a storyboard where students can work on building a
story together, taking turns to add parts of the story to the
board. Once completed, each student could then work on
their own picture of the story. Modifications like premade
story picture cards and visual supports on the storyboard
(visual cues for sequencing of events) can be made to
accommodate students with less expressive language or
other developmental delays. In addition, the teacher’s role
would shift to an active participant, contributing to the
story along with the students and using their turn to model
joint attention skills.

Programming for joint attention. A major emphasis in
JASPER is the use of joint attention gestures and lan-
guage. Teachers were trained to model more joint atten-
tion throughout the activity. In addition, teachers learned
to build in moments for students to practice initiating
joint attention skills. For example, while working on the
bookmaking activity, each turn became an opportunity for
students to share their own picture card, or comment on
each other’s pictures. We emphasized the use of a least
to most intrusive prompt hierarchy when supporting stu-
dents to use joint attention, with the least intrusive prompt
being teacher models and the most intrusive being physical
prompting. During these programming moments, teachers
would identify the least intrusive prompt needed to support
the student’s use of joint attention.

Language. For this strategy, the emphasis is on build-
ing on the child’s current developmental language ability
and to encourage more frequent use of joint attention lan-
guage. Teachers learned to model more commenting, using
language that would be developmentally appropriate for
their target students. When appropriate, vocabulary words
from The Creative Curriculum were chosen as models for
the students. Teachers would also imitate any language the
students used, and expand that language by adding another
word. For example, if a student said “ball,” the teacher
might respond by saying “the red ball.”

Implementation strategies. Teachers in the JASPER condi-
tion received training in two parts. In part one, teachers
received a 2-h introduction to the basics of JASPER.
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Table I. JASPER strategies and modifications for small group instruction.

Strategies Description Small group instruction Examples

modification
Supporting Foundational strategies: Appropriately modulating Teacher responds to student-initiated
engagement and modulates effect, provides effect to match the student’s engagement and social communication
regulation space for child communication, and provide space for child with positive effect and maintains

Setting up the
environment

Balancing imitation
and modeling

Establishing play

routines

Expanding play

routines

Programming for
joint attention and
requesting

Language

follows child’s choices, and
responds contingently. The
adult provides appropriate and
timely support for regulation
and engagement

Selects developmentally
appropriate toys, provides toy
choices, sits directly in front
of the child, and removes
distractions

Immediately imitates the child’s
appropriate play actions in the
child’s sight. The adult models
developmentally appropriate
play acts when support is
needed

Creates a play routine with
clear steps, where both parties
are active play partners. The
steps are motivating and at the
child’s play level

Provides environmental
support to help the child add
new play steps. Adult imitates
child’s expansions. If the child
does not expand, the adult
provides support

Responds to the child’s
initiations to share and request.
The adult models target

skills and provide explicit
opportunities for the child to
initiate

Imitates and expands the child’s
communication and models
developmentally appropriate
language

communication. Allow child
some choice in materials used.
Appropriately using behavioral
strategies to support students’
engagement and regulation

Sets up the table and group

to promote engagement and
social communication. Selects
materials appropriate for the
developmental abilities of their
students. Sits in a position to
participate in the activity, and
support students when needed
Incorporated as a strategy in
establishing play routines; teachers
modeled the steps of the activity
at the beginning of the routine

Setting up the activity with clear,
repeatable steps, and clear,
active roles for all students and
the teacher. Modify activities to
meet the developmental level of
all students at the table. Build

in moments to facilitate peer
interaction and/or collaboration

Not applied during small group
instruction

Modeling joint attention and
requesting throughout the
activity and responding to all
students joint attention and
requesting bids. Provide explicit
opportunities for student to
initiate joint attention

Modeling language at the
student’s level, responding to
students’ language, expanding
students’ language, and providing
opportunities for students to
initiate language

neutral effect when responding to
inappropriate behavior.

Teacher responds to unengaged
behavior by rearranging items in the
environment to clarify expectations and
models appropriate behavior for the
student

Arrange students to sit facing each
other and the teacher, so that students
can initiate social interaction, or the
teacher can encourage peer interaction.
Remove distractions, and organize
materials so that students have shared
access to promote sharing and turn
taking

Teachers take the first “turn” in the
activity to show students how to
complete the step

Design shared activities where students
and teachers have clear roles taking
turns and collaborating. The teacher
uses their turn to model steps in the
activity and imitate the students. Steps
in the activity are flexible to meet the
developmental goals and abilities for
each student, such as opportunities

for both verbal and nonverbal
communication

The teacher uses their turn in the
activity to model social communication
skills. The teacher responds to all
communication bids or encourages
peers to respond to each other. The
teacher builds in moments for joint
attention during the activity

Teachers choose and model Creative
Curriculum vocabulary that matches
the developmental level of their
students. Teachers also promote non-
verbal communication using visuals of
Creative Curriculum vocabulary words.
Materials and activities are provided to
give students opportunities to initiate
language with their peers
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Initial didactic trainings were held in classrooms, outside
of instructional time, and during the teachers’ preparation
time in a single 2-h session or two, 1-h blocks. The content
focused on children’s development in the core skill
domains, assessment, choosing targets, and using strate-
gies within activity routines.

Part two of the intervention involved support in the imple-
mentation of JASPER strategies learned in part one. In the
first meeting, a researcher scheduled time during instruction
to coach teachers through assessment and target selection for
their students using the Short Play and Communication
Evaluation (SPACE; Shire et al., 2018). Researchers coached
teachers through the assessment and real-time data collec-
tion, using the data to set targets for each student.

Once targets were set, coaches met with the teachers
two times a week for an hour each time. One meeting
served as a planning session and the second for live coach-
ing. The planning meetings were 1h during classroom
preparation time without students. These sessions included
discussion of specific JASPER strategies; supporting
engagement and regulation, setting up the small group
environment, building a small group routine, and program-
ming for social communication gestures and language. An
emphasis was placed on developing individualized strate-
gies for the participating students based on their develop-
mental needs and targets, and discussion topics were
chosen based on the specific needs of the teachers and
their target students. Coaches assisted teachers in embed-
ding these strategies into their small group lesson plans.
Coaches and teachers then reviewed the planned activities
to embed developmentally appropriate social communica-
tion goals for each student’s turn in the activity. During the
second meeting, a JASPER coach would join the teacher
during their small group rotations and model the activity as
discussed during the planning meeting. Over time, coaches
would fade out support to provide feedback and trouble-
shoot. In total, target teachers received an average of 28 h
of coaching. Schools that enrolled later in the academic
year received at least 15h of intervention.

JASPER coaching and fidelity. There were five coaches in
total, and each met fidelity for the JASPER intervention
over the span of several months, prior to coaching (>90%).
Four of the coaches were doctoral students and the fifth
was a staff research assistant. The first author served as the
lead coach, having trained teachers in previous JASPER
studies (Chang et al., 2016; Gulsrud et al., 2019). During
the summer prior to the start of the school year, the study
team met weekly to review The Creative Curriculum and
develop a training protocol to embed JASPER strategies.
During the intervention phase, the coaching team met
weekly with the lead coach to discuss progress and receive
feedback. Coaching fidelity was assessed through probes.
Video-recorded coaching sessions were collected for each
of the coaches at the start of the intervention phase and

rated for fidelity by the first author. Coaches were rated on
their use of strategies to support teachers, which included
timely environmental support, appropriate verbal feed-
back, accurate modeling of strategies, prompting strate-
gies, and responsiveness to teachers’ questions and
comments. The average coaching fidelity was 90%.

Measures

The SPACE (Shire et al., 2018) is an assessment of non-
verbal social communication (requesting and joint atten-
tion) and play skills. It is designed for community
stakeholders working with developmentally delayed popu-
lations to assess their student’s current social communica-
tion and play abilities and develop intervention targets for
each domain. Psychometric data are good and reported in
Shire et al. (2018).

The Mullen Scales of Early Learning (MSEL; Mullen,
1995) is an assessment of early intellectual development
and school readiness. It is appropriate for the ages from
birth to 5years 8 months. Child development is assessed
across four domains; visual reception, fine motor, expres-
sive language, and receptive language, and age equivalents
are calculated for each subscale. The MSEL was adminis-
tered before and at the end of the intervention phase.

The Early Social-Communication Scales (ESCS;
Mundy et al., 1988) is a semistructured, play-based assess-
ment designed to assess nonverbal and spoken joint atten-
tion and behavior regulation (requesting) skills. The ESCS
was administered before and at the end of the intervention
phase by a trained independent assessor (fidelity of admin-
istration, M=87.08%, SD=2.98). When available, stu-
dents were assessed in a separate room or in the classroom
while other students were not present (recess). Raters blind
to study time point and treatment arm coded the videos for
the type and frequency of spontaneous joint attention skills
(IJA) and spontaneous behavior regulation skills (IBR).

Teacher—child interactions. Ten-minute small group rota-
tions led by the primary classroom teacher were recorded
before and at the end of the intervention phase by research
assistants blind to classroom treatment allocation. The
groups observed included up to seven students (M=2.83,
SD=0.82). The small group instruction was coded for
teachers’ JASPER strategy implementation and the stu-
dents’ duration of joint engagement, also by research assis-
tants blind to time, and assignment.

Teachers’ outcomes

JASPER strategy implementation. Implementation of
JASPER strategies was coded from the 10-min recordings
of small group instruction that included the target child.
Previous studies in school-based JASPER rated strategy
implementation based on seven strategy categories (see
Table 1). In the current study, these JASPER strategies
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were modified to apply to small group instruction, focusing
on five of the strategy categories: supporting engagement
and regulation, setting up the environment, establishing
routines, programming for joint attention, and using devel-
opmentally appropriate language. Teachers were rated on
their strategy implementation based on 21 items across the
five categories. Each item was rated on a scale of 1-5 with
“1” reflecting little to no implementation, “3” indicating a
mix of appropriate and inappropriate strategy use, and “5”
indicating consistent, purposeful, and appropriate imple-
mentation of strategies. Items were summed and divided
by the total possible points to calculate an overall percent-
age score for teacher strategy implementation. Overall
ICC for teacher strategy implementation coding was 0.99.

Child outcomes

Joint engagement: small group instruction. Engagement
states coding was based on the developmental states identi-
fied by Adamson et al. (2004) and reported in studies of
JASPER (Chang et al., 2016; Kasari et al., 2010, 2014;
Shire et al., 2017). Modifications were made to account for
the interactions specific to small group academic instruc-
tion. Unengaged states were coded when the student was
not clearly attending to the teacher, a peer, or appropriately
engaging in the activity. Students were rated as person
engaged when interacting with the teacher or a peer only,
and the interaction was not coordinated around an object.
For example, if the teacher engaged the students in a song,
but no materials or objects were involved, that would be
coded as person engagement. Supported joint engagement
was modified to create the code jointly on task. This code
was included to capture when students were appropriately
participating in the academic small group activity. This
included listening and attending to the teacher, or working
on the activity. Coordinated joint engagement was coded
whenever the student was clearly directing an interaction
with a social partner around the shared activity. Coordinated
joint engagement would be coded if a student appropriately
and independently started to direct the shared activity, such
as taking on the role of facilitator or appropriately direct-
ing peers in participating in the activity. For example, in an
activity involving turn-taking with shared materials, a child
that prompted a peer to share materials with another peer
would be coded as coordinated joint engagement. Anytime
a child was rated as jointly on task or in coordinated joint
engagement, coders also identified if it involved interaction
with any peer in their small group. Engagement states were
coded second by second and used to calculate the propor-
tion of time in an engagement state. Coding was done by
three research assistants blind to timepoints and conditions.
The overall intraclass coefficient (ICC) for engagement
coding was 0.97.

Child IJA and behavioral requests (IBR): ESCS. Independ-
ent raters coded the ESCS for the frequency of the student’s
spontaneous 1JA (eye contact, pointing, showing, giving,

and language) and IBR (eye contact, reaching, pointing,
giving, and language). The coding system was consistent
with prior studies (Chang et al., 2016). Frequencies of I[JA
and IBR were summed to create total counts of IJA and
IBR. Overall ICCs for IJA and IBR were 0.68 and 0.95.

Statistical analysis. Univariate comparisons were con-
ducted to test for potential baseline differences between
groups in developmental skills, joint engagement, social
communication skills, play, and symptom severity. To
model trajectories of teacher JASPER strategy implemen-
tation and the primary child outcomes over the course of
intervention, generalized linear models were applied
including main effects of time (entry to end of interven-
tion phase), treatment group by time interactions, and
subject level random intercepts. Generalized estimating
equations were used to investigate treatment effects on
peer engagement. Treatment effects and overall time
effects were estimated using a Chi-square ANOVA Type
IIT test. Due to rolling recruitment, the duration of the
intervention differed based on when the schools enrolled
in the study. We compensated by attempting to ensure the
similar intensity of treatment (total hours). This difference
in duration is accounted for in all models. For variables
measured during small group instruction, we tested for
potential effects of group size, and when insignificant, it
was not included in the final model. Analysis was con-
ducted in R version 4.03 (R Core Team, 2020), using the
packages Ime4 (Bates et al., 2015) and geepack (Halekoh
et al., 2000).

Community involvement

During the design of the current study, the school district
was in the process of transitioning to the PAL program and
The Creative Curriculum. District leadership recom-
mended the PAL program as a potential context for the
proposed intervention, and assisted in the recruitment of
schools for the study. The district also emphasized the
need for a partnered approach to training the teachers,
working with teachers in their classrooms to facilitate
implementation. Both of these recommendations were
integral in the design of the current study, shaping the con-
text and method of delivering the intervention.

Results

Child characteristics at study entry

Table 2 summarizes participant demographics. There were
no significant differences in the distribution of race, eth-
nicity, or caregiver demographics between the treatment
groups at entry. Children in the treatment and control
groups also did not differ on any measures of development
on the MSEL or ASD symptom severity.
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Table 2. Participant demographics.

Student Demographics Control Treatment p value
Mean SD Mean SD
Age (months) 51.3 6.50 47.8 8.52 0.12
ADOS severity 6.29 1.76 6.71 0.86 0.38
MSEL age equivalence (months)
Visual reception 34.6 9.68 304 6.70 0.10
Fine motor 35.1 8.93 32,6 7.54 0.32
Receptive language 28.5 8.70 23.8 8.73 0.08
Expressive language 28.3 11.10 24.60 9.50 0.23
Ratio Percentage Ratio Percentage p value
Male/female 2712 93 20/0 100 0.23
Race/ethnicity 0.14
Black 0 8
White 6 4
Latin 67 85
Asian 13 0
Other 13 4
Teacher demographics Control Treatment p value
Mean SD Mean SD
Age (months) 37 13.08 40.14 10.29 0.53
Ratio Percentage Ratio Percentage p value
Female/male 9/0 100 10/0 100 -
Race/ethnicity 0.57
Black 0 0
White 22 20
Latin 67 70
Asian 0 10
Other Il 0

Primary teacher outcome: JASPER strategy
implementation

JASPER strategy implementation was coded from teacher—
child interactions and overall implementation scores were
calculated. The group size was not found to have a signifi-
cant effect on strategy implementation scores and not
included in the final model. There was an overall signifi-
cant effect of time on JASPER strategy implementation
(F(1,39)=18.79, p<<0.001). There was also a significant
treatment by time effect where teachers in schools rand-
omized to JASPER improved significantly more in their
use of JASPER strategies from entry to the end of inter-
vention phase, F(1,38)=17.14, p<0.001 (See Table 3).

Primary child outcomes: joint engagement,
joint attention, and requesting

Joint engagement. Table 3 summarizes all child outcomes.
The overall percent of time jointly on task was coded from
the small group classroom rotations. There was an overall
effect of time on the percent of time jointly on task with
both the treatment and control groups improving during

small group classroom rotations, £(1,40)=10.62, p=0.002
with no significant interaction of group and time,
F(1,39)=.004, p=0.94). Times coded as jointly on task
were also coded for the presence of peer interaction (see
Figure 2). Students in the treatment group were found to
have significantly increased odds of being engaged with
peers during small group rotations at the end of the inter-
vention phase compared to students in the control group
(x*>=9.92, p=0.001; odds ratio=5.27). In addition,
increased group size was associated with increased odds for
being peer engaged (3>=8.15, p=0.004; odds ratio=2.84).

Initiations of joint attention and requesting. Spontaneous IJA
and IBR were coded from the ESCS. There was an overall
effect of time on IJA and IBR, with both groups increasing
in each skill, F(1,40)=5.53, p=0.02; F(1,40)=8.27,
p=0.006. There was no significant interaction between the
treatment group and time for IJA, F(1,39)=.46, p=0.502,
or IBR, F(1,39)=2.77, p=0.104.

Secondary child outcomes: expressive language and receptive
language. Expressive language and receptive language
age equivalencies were calculated from the MSEL
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Table 3. Outcome measures.

Control class

JASPER embedded class Treatment effect

Small group rotation: mean (SD)
Strategy implementation

Entry 0.60 (0.13) 0.66 (0.12) p<<0.001
Exit 0.61 (0.13) 0.84 (0.13)
Jointly on task
Entry 0.62 (0.30) 0.66 (0.21) p=0.94
Exit 0.74 (0.16) 0.78 (0.16)
Peer engagement at exit, n (%)
Entry 5 (26%) 5(23%) p=.001
Exit 7 (37%) 14 (64%)
Standardized assessments: mean (SD)
ESCS
Joint attention
Entry 8.37 (8.47) 8.05 (9.79) p=0.502
Exit 12.37 (8.14) 10.27 (13.12)
Behavioral requests
Entry 17.89 (8.06) 2241 (7.95) p=0.104
Exit 24.84 (7.63) 24.54 (7.36)
MSEL: mean (SD)
Expressive language (months)
Entry 27.88 (9.56) 24.64 (9.29) p=0.56
Exit 33.56 (10.74) 29.05 (9.13)
Receptive language (months)
Entry 27 (7.75) 24.95 (8.19) p=0.51
Exit 31.81 (10.52) 31.45 (10.6)
There was no significant interaction between the treatment
Control JSPER group and time on either expressive language and recep-

100% -

75%-

50% -

Percentage of Activities with Peer Engagement

25%-

Entry E;ul Enllry Exit
Time

Figure 2. Presence of peer engagement by treatment group.

(Mullen, 1995). There was an overall effect of time for
both expressive language and receptive language age
equivalencies with both groups increasing over time,
F(1,37)=20.76, p<0.001; F(1,37)=21.28, p<0.001.

tive language age equivalent scores, F(1,36)=0.33,
p=0.56; F(1,36)=0.43, p=0.51.

JASPER strategy implementation and peer engagement. We
also explored the relationship between teachers’ JASPER
strategy implementation and students’ peer engagement.
At the end of the intervention phase, we found that higher
overall JASPER strategy implementation scores increased
the odds of the target students with autism engaging with
peers during small group rotation activities for students in
schools randomized to JASPER, y%=4.4, p=0.03; odds
ratio=1.06.

Discussion

The current study examined the effects of embedding tar-
geted JASPER strategies within the school-district adopted
curriculum and in special education preschool classrooms
serving under-resourced children. Working with special
education teachers, the research team collaborated with
teachers to embed strategies and curricular content that
specifically targeted joint engagement and social commu-
nication into their pre-existing small group instruction
time. Creating more opportunities for engagement and
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social communication is particularly important for stu-
dents with ASD in special education classrooms since
these students may have fewer opportunities to receive
ASD-specific intervention (Nahmias et al., 2014; Wong &
Kasari, 2012).

The study produced two main findings. First, teachers
improved their use of JASPER strategies during their
small group instruction time. Whereas previous studies
implemented JASPER through toy play, the current study
extends teacher-mediated interventions by using imple-
mentation strategies including coaching and supported
lesson planning, to help teachers learn to embed specific
JASPER strategies into academic instruction (e.g. themed
activities and STEM activities). The shift from toy play to
embedding JASPER strategies in small group instruction
allowed teachers to build targeted opportunities outside of
play, and to closely attend to their students’ developmental
levels and unique characteristics. The Creative Curriculum
(for typically developing preschoolers) is often pitched too
high developmentally, or without strategies that target spe-
cific areas of social communication difficulty common for
children with autism. Teachers learned to modify or aug-
ment lessons to be developmentally appropriate for their
students while also encouraging peer interactions and
social communication skills. As we found in this study,
all students improved in cognitive, language, and commu-
nication outcomes, confirming that community-based
instruction for students with autism can make significant
improvements in outcomes for low-income, minority chil-
dren with disabilities.

Our second significant finding focused on increases in
peer engagement. While students in both the treatment
and control groups increased in time jointly on task, the
group that received the JASPER augmented activities
were more often engaging appropriately with their peers
during small group instruction. Appropriate peer inter-
action is a core challenge for children with ASD that
The Creative Curriculum does not sufficiently address.
Augmenting the curriculum with JASPER strategies,
teachers designed specific moments in the activities to
encourage and facilitate peer interaction. Activities were
set up with clear turns for each student and the teacher,
with each turn being a moment for social communication
and peer engagement. During these turns, students could
share materials and work with peers. If a child showed
their work to the teacher, the teacher took that opportunity
to encourage or prompt the student to show it to a peer. If
a student showed their peer their work, the teacher would
then encourage the peer to reciprocate the gesture. This
routine structure of turn-taking and sharing transformed
academic small group instruction, which previously
involved mostly independent work, into collaborative
experiences for students and teachers. Embedding these
JASPER strategies allowed teachers to prioritize commu-
nication and engagement with peers in ways The Creative

Curriculum does not. Furthermore, these interactions sup-
ported natural peer connections. This is in contrast to
peer-mediated interventions where peers are trained to act
in a teaching role.

Intervention-specific effects were not found for
jointly on task behavior and joint attention as routinely
found in previous studies. The small group setting and
Creative Curriculum emphasize teacher-supported joint
engagement (rather than child-initiated in JASPER), and
in this study, the on-task joint engagement improved for
all children. Similarly, all students improved in stand-
ardized scores of expressive and receptive language.
PAL classrooms, by design, incorporate speech and lan-
guage services into their daily routines and instruction.
This comprehensive intervention model supports children’s
development, further countering the idea that commu-
nity practices have not kept pace with research findings
with respect to standardized test results (Nahmias et al.,
2019).

Finally, this study sample is unique in that all of the
students were from ethnic minority backgrounds, and
nearly all (80%) of the teachers were of matched ethnic
backgrounds. The students attended schools in low-
resourced neighborhoods, and their families were classi-
fied as low income. Future studies should continue to
prioritize work in under-resourced and under-represented
communities to improve access to high-quality and evi-
dence-based support for children with ASD.

Limitations

While the current study continues to build on the literature
of teacher-implemented strategies to support students with
ASD, there are several important limitations to consider.
Conducting recruitment and intervention in school settings
is challenging with teaching staff who already feel
swamped with the number of demands on their day, and
administrators who may not be interested in what they per-
ceive as extra duties for their staff. Future studies should
examine school and teacher factors that may influence the
implementation and buy-in of professional development
programs for students with ASD. This study was uniquely
situated in low-resourced schools, drawing from their
population of students from surrounding low-income
neighborhoods, which is reflected in the demographics of
our sample. There was limited attrition, but students or
teachers who left the study early did so due to unforeseen
reasons (health or relocation).

It is also important to note that group sizes were
dynamic throughout the year. At any point during the
year, group size during small group rotations was affected
by absences, enrollment of new students, or students
transferring out of the classroom. While infrequent, there
were times when circumstances (such as peer absences)
led to target students working one on one with the teacher



2186

Autism 26(8)

during small group rotations. While this was not found to
be a consistent occurrence for target students, we do
account for this in our analyses. While group size had no
effect on teacher strategy implementation, it did have a
significant effect on peer engagement. This speaks to
additional challenges teachers face when trying to pro-
mote peer engagement, even when equipped with strate-
gies to do so.

Students were recruited in classrooms as rolling
cohorts throughout the year. This led to some variation
between cohorts in the duration of intervention due to
holiday breaks, and other school-imposed interruptions
(e.g. testing). We compensated for differences in duration
by ensuring the total dose of intervention across cohorts.
Subsequently, all statistical analyses also accounted for
any cohort effects. Furthermore, by extending recruitment
throughout the school year, we were unable to conduct
any follow-up observations. Previous studies show slight
declines in teacher strategy implementation (Shire et al.,
2019), and future work should incorporate more robust
follow-up procedures.

In the current study, we focused on a specific moment
of the day, small group instruction. In addition to exploring
the maintenance of strategies, future studies should also
examine to what extent teachers may generalize strategies
to other students and in other activities throughout the
school day.

While our predominately male sample is not unex-
pected, considering reported gender bias in ASD diagnosis
(Haney, 2016), it also does not reflect the commonly
accepted ratio of 3:1 (Loomes et al., 2017). It is important
to note that research has found differences in peer interac-
tion between males and females with ASD (Dean et al.,
2017). This is an important factor that future studies should
explore further.

Conclusion

Early childhood special education teachers can modify
existing curriculum activities with evidence-based strate-
gies to improve peer engagement during small group
instruction time. This can provide students with ASD
with more opportunities to practice social communication
skills. Future studies should continue to explore the imple-
mentation of evidence-based practices in the classroom.
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