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Abstract

Objectives The Visual Immersion System™ (VIS) is a comprehensive approach aimed to meet the language and communication
needs of children with autism spectrum disorder (ASD). This proof-of-concept study evaluated the effectiveness and social
validity of a coaching intervention on implementing the VIS™ with an interdisciplinary school team supporting seven children
with ASD in a self-contained classroom of an elementary school.

Methods Using mixed methods with a pretest—posttest design, outcome measures were objective direct (i.e., goal attainment
scaling), indirect quantitative (i.e., Communication Matrix, self-efficacy, and treatment acceptability), and indirect qualitative
(i.e., focus groups).

Results Goal attainment scaling results indicated significant improvement across participants and individually. Communication
Matrix scores and self-efficacy scores improved as well and treatment acceptability was high. Focus groups corroborated
outcomes, treatment acceptability, and self-efficacy data while revealing barriers to implementation.

Conclusions This mixed-methods proof-of-concept study provides preliminary evidence for the effectiveness and social validity
of this coaching-based intervention on implementing the VIS™ in a classroom serving children with ASD.

Keywords Augmentative and alternative communication - Autismspectrum disorder - Classroom-based intervention - Coaching -
Implementation science - Mixed methods - Mobile technology - Telehealth - Visual supports

According to the Centers for Disease Control and Prevention,
one in 54 children aged 8 years meets the criteria for a diag-
nosis of autism spectrum disorder (ASD), which occurs across
ethnic, racial, and socioeconomic groups (Maenner et al.
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2020). Children with ASD experience deficits in social com-
munication (American Psychological Association 2017) and
also marked difficulties with, or an absence of, spoken lan-
guage (Mirenda and Iacono 2009). In fact, between 25 and
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30% of children with ASD present with little or no functional
speech even after years of intervention (Anderson et al. 2009;
Rose et al. 2016; Tager-Flusberg and Kasari 2013). Receptive
language issues, however, have received relatively less atten-
tion (Dada et al. 2020; Sevcik 2006), even though children
with ASD may have considerable difficulty understanding
language (Mechling and Hunnicutt 2011). Finally, children
with ASD may also experience difficulties with executive
function such as following the steps of an activity and
transitioning between activities and settings (e.g., Quill 1997).

Visual supports have the potential to help alleviate difficul-
ties in each of the above areas (Quill 1997). As an umbrella
term, visual supports include a variety of visuals that target a
range of outcomes. Rutherford et al. (2019) noted that what is
considered a visual support under this umbrella is sometimes
unclear and the boundaries of the construct are often ill-de-
fined. In broad terms and for purposes of this paper, visual
supports are either aided (i.e., involving something external to
the body) or unaided in the pursuit of a variety of learner
outcomes. On the aided side, visual supports include static
or dynamic two-dimensional representations or three-
dimensional objects presented using low-tech (e.g., a paper-
based activity schedule) or high-tech such as dedicated (e.g.,
speech-generating devices) or repurposed technologies (e.g.,
iPad, smart watches); on the unaided side, visual supports
involve gestures, manual signs, fingerspelling, and the like
that can be produced by the learner or communication partner
without any external aide.

Several systematic reviews have documented the efficacy
of visual supports for individuals with ASD (Arthur-Kelly
et al. 2009; Banda and Grimmett 2008; Bellini and Akullian
2007; Knight et al. 2015; Lequia et al. 2012). These reviews,
however, emphasize visual schedules and video modeling.
Although both visual schedules and video modeling have
been declared “evidence-based” (National Autism Center
2015; Steinbrenner et al. 2020), the narrow range in type of
visual supports as well as potential outcomes in the cited re-
views is not reflective of visual supports as an umbrella term
(see also Rutherford et al. 2019). Furthermore, the breadth of
visual support strategies and potential outcomes had not been
considered within a unifying assessment and intervention
approach.

The Visual Immersion System™ (VIS™) is a proprietary
clinical strategy aimed at improving expressive and receptive
communication and language proficiency as well as function-
ing in natural environments for individuals with moderate-to-
severe ASD. The principles of the VIS™ are contained in a
clinical textbook (Shane et al. 2014). The VIS™ includes
three instruction modes: the (a) Visual Instructional Mode
(VIM)—visual supports used to aid comprehension, which
are imposed as an alternative to, or in conjunction with,
speech; (b) Visual Organizational Mode—visual supports
used to represent the organization of an activity, routine,
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script, or schedule; and (c) the Visual Expressive Mode
(VEM)—visual supports used for aiding expressive commu-
nication. Additionally, the instructional focus is not restricted
to expressive and receptive language training but also provide
guidance using a plethora of visual supports that help clarify
meaning around temporal concepts, academic subjects, and
activities of daily living.

In terms of overall significance, the VIS™ builds upon the
processing strengths of individuals with ASD in the visual
modality (Althaus et al. 1996; Ashwin et al. 2009; Shah and
Frith 1993; Thaut 1987), benefits of the visual modality for
learning (Bellini and Akullian 2007; Mesibov et al. 1994,
Quill 1997), and their proclivity for electronic screen media
(Charlop-Christy et al. 2000; Shane & Albert 2008; Shane
et al. 2012). This is bolstered by instructional mode-specific
theories of change: Strategies within the VIM (e.g., video
modeling, dynamic scene cues) are grounded in social learn-
ing theory (Bandura 1977) and augmented input (e.g., Allen
et al. 2017) or alternative input; augmented and alternative
input permits children to supplement or replace having to
glean information from spoken language depending on their
respective language skills. Strategies within the VOM benefit
from some of the same processes in addition to visuals offer-
ing a sustained referent whereas spoken language is ephemeral
(Hogdon 1995). Strategies within the VEM are largely those
that are associated with augmentative and alternative commu-
nication (AAC) systems and modalities such as speech-output
technologies (Schlosser and Koul 2015), nonelectronic com-
munication boards, and manual signs (Mirenda and Iacono
2009).

At the heart of the VIS™ approach is a visually rich lan-
guage environment analogous to the immersive environment
created for using sign language with individuals who are deaf
(Adamo-Villani et al. 2006) and those who acquire a second
spoken and/or written language (Cummins 1998). In this
immersive and broad-based approach to visual supports, in-
struction is focused on seven operations that include multiple
pragmatic functions (i.e., protesting, requesting, directives,
commenting, questions, and social pragmatics) as well as in-
structions affecting organization/transitions. The visual sup-
ports incorporated within the VIS™ are created, stored, and
accessed using a wide variety of tools that may be low-tech,
mid-tech, or high-tech in nature (Shane et al. 2012). Examples
of low-tech tools are paper-based topic displays, activity
schedules, graphic symbols on flashcards, etc. Mid-tech tools
are simple speech-output technologies such as the BigMac,
Step-by-Step, and GoTalk4. High-tech tools include both ded-
icated speech-generating devices such as NovaChat, and/or
repurposed consumer-level technologies such as
smartwatches, smart speakers, and iPads running AAC-
specific applications (e.g., TouchChat and GoTalk NOW).

Many visual supports and instructional components used in
the VIS™ enjoy varying degrees of empirical support,
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including scene cues (Dauphin et al. 2004; Mechling and
Gustafson 2008; Pierce and Schreibman 1994; Remner et al.
2016; Schlosser et al. 2013), visual schedules (Knight et al.
2015; Watanabe and Sturmey 2003), animated graphic sym-
bols (Harmon et al. 2014; Schlosser et al. 2019; Schlosser
et al. 2012, 2014), smartwatches (O’Brien et al. 2016, 2020;
Schlosser et al. 2017), smart speakers (Allen et al. 2018; Yu
et al. 2018), and speech-output technologies (Schlosser and
Koul 2015). Likewise, several instructional methods used in
the VIS™ have been found effective, including video model-
ing (Bellini and Akullian 2007; Hong et al. 2016), augmented
input (e.g., Allen et al. 2017), and miniature linguistic training
(Curiel et al. 2020; Nigam et al. 2006). The effectiveness of
the VIS™ as a treatment package, however, remains
unstudied.

In order to effect change in students with ASD served in
classroom settings, research teams can either work directly
with the students or use a train-the-trainer model. While the
former approach typically ensures high-fidelity implementa-
tion of an intervention, there is a danger that the attained
results do not maintain once the research team leaves the set-
ting. A train-the-trainer approach, on the other hand, has the
potential to achieve not only greater maintenance in targeted
students but also to subsequently reach a larger number of
nontargeted students (Andzik and Cannella-Malone 2017;
Schlosser et al. 2000, 2006; World Health Organization
2005). A systematic review indicated that train-the-trainer
models are effective for children with ASD across a variety
of outcomes including cognition, language, and autism symp-
toms (Shire and Kasari 2014). Hence, the current study
employed a train-the-trainer approach.

Recognizing that workshops by themselves are rarely suf-
ficient to result in practice changes (e.g., Joyce and Showers
2002), coaching was chosen as a “supportive professional
development practice” (Reinke et al. 2014, p. 151) for training
the school team in the implementation of the VIS™. Coaching
improves the fidelity with which teachers implement empiri-
cally supported treatments in classrooms (Graves Kretlow and
Bartholomew 2010). Coaching interventions have also met
with some success with teachers who serve children with
ASD. For example, Suhrheinrich (2011, 2015) conducted sev-
eral studies in which they successfully coached special educa-
tors to implement pivotal response training in classrooms.
Coaching interventions targeting interdisciplinary school
teams (e.g., involving special educators and speech-language
pathologists or other related service professionals) (Schlosser
et al. 2000), however, are more rare.

Given the physical distance between the classroom and the
trainer team, using telehealth was a natural choice for deliver-
ing the coaching-based intervention. Within the speech-
language context, telepractice has been defined as the “the
application of telecommunications technology to deliver pro-
fessional services at a distance by linking clinician to client, or

clinician to clinician for assessment, intervention, and/or con-
sultation” (American Speech and Hearing Association n.d., p.
1). Telehealth interventions in ASD produce a range of bene-
fits for individuals with ASD as documented in a systematic
review by Sutherland et al. (2018). Yet, only one of the 14
included studies targeted special educators serving students
with ASD (Ruble et al. 2013). In the current study, telehealth
was supplemented by in-person consultation and coaching.

Although the ASD field can increasingly rely on interven-
tions that are evidence-based (e.g., National Autism Center
2015; Steinbrenner et al. 2020), a secondary analysis of this
research base revealed that only a small fraction of these in-
terventions have been studied in school settings (Martin et al.
2020). Those interventions that have been studied in school
settings tend to be (a) carried out in schools designed for
students with disabilities rather than public schools that serve
both students with disabilities and typically developing peers
and (b) researcher-implemented rather than practitioner-im-
plemented. With the emergence of implementation science,
there is a growing recognition that research must not only
tackle the efficacy of interventions (i.e., controlled environ-
ments, ideal conditions, researcher-implemented) but also
the effectiveness of interventions (natural settings, typical con-
ditions, practitioner-implemented). Interventions developed
under ideal conditions often do not get adopted in school-
based settings because “...these interventions were not devel-
oped for implementation with the barriers and constraints (e.g.
number of staff, quality of training, level of expertise)...”
(Locke et al. 2019, p. 136) that may be present in public
school settings. This supports the argument that these inter-
ventions should be studied in school settings from the outset
(i.e., early on in the development of these interventions)
(Kasari and Smith 2013) as well as early in the research pro-
gression toward becoming an evidence-based intervention.
Additionally, mixed-methods approaches (i.e., the deliberate
combined use of quantitative and qualitative methodologies;
Johnson et al. 2007) is perhaps uniquely suited to examine the
effectiveness of school-based interventions because it enables
demonstrations of effectiveness while also elucidating the per-
spectives of relevant stakeholders regarding implementation
issues. Especially, in the early stages of research progression,
the perspectives on implementation gleaned can feed back
into the improvement of emerging school-based interventions.
It is therefore not surprising that mixed methods are gaining
increasing traction for the study of school-based implementa-
tion of interventions (Dickson et al. 2020; Fairweather et al.
2016; Locke et al. 2016).

Using a mixed-methods approach, the purpose of this
proof-of-concept study was to (a) evaluate the effectiveness
of a coaching-based intervention on implementing the VIS™
with an interdisciplinary school team supporting seven chil-
dren with ASD in a self-contained classroom of an elementary
school and to (b) assess its social validity by relevant
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stakeholders. In terms of effectiveness, we aimed to evaluate
the effects of the coaching intervention on child outcomes and
school team outcomes. Child outcomes pertained to the seven
operations/functions targeted by the VIS™ at an individual
and aggregate level using both objective criterion-referenced
measures (i.e., goal attainment scaling; Kiresuk et al. 1994)
and indirect measures (i.e., Communication Matrix; Rowland
2011). In terms of school team outcomes, we were interested
in changes in perceived self-efficacy. Perceived self-efficacy
refers to “beliefs in one’s capabilities to organize and execute
the courses of action required to produce given attainments”
(Bandura 1977, p. 3). Specifically, these beliefs “are an indi-
vidual’s perception of confidence in his or her ability to per-
form a specific task” (Pasupathy and Bogschutz 2013, p. 151).
Here, we are interested in whether the school team’s confi-
dence in implementing the VIS™ changes over time. In terms
of social validation (Schlosser 1999), indirect relevant stake-
holders provided subjective evaluation of the acceptability of
the VIS™ intervention using a questionnaire. Furthermore,
stakeholder groups (speech-language pathologists and the
special educator, educational assistants, and parents) partici-
pated in separate focus groups to assess the social validity of
the goal method, the implementation of the intervention, and
the attained outcomes.

Method
Participants

A newly formed self-contained classroom for children with
ASD in the northeastern United States in a suburban public
elementary school agreed to implement the VIS™ as the rou-
tine practice method of choice. Hence, a convenience sample
of participants included all students in that self-contained
classroom and some of the staff supporting the students. In
terms of students, seven children, aged 6 to 8 years, with
moderate-to-severe autism, participated in the study.
Participant characteristics at pretest are summarized in
Table 1 in terms of diagnosis, gender, chronological age,
Communication Matrix score, autism severity score and clas-
sification, and primary communication method. Additional
participants were the interdisciplinary school team, consisting
of one special educator (SpED), two speech-language pathol-
ogists (SLPs), and one educational technology specialist.
Educational assistants (EAs) serving the classroom and
mothers of the participating children participated in a postin-
tervention focus group but were not part of the coaching in-
tervention. Table 2 provides a summary of the characteristics
of the interdisciplinary school team and EAs. The Institutional
Review Board of the first author’s university approved this
project.
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Procedures
Setting

The study was conducted in a newly formed self-contained
classroom for children with ASD that was part of a suburban
elementary school (K—4) in the State of New York, USA. The
schools’ total population was 408 students and approximately
15% of the student body qualified for a free or reduced lunch.
About 77% of students were Caucasian, 10% were Asian, ~
4% African-American, ~4% Hispanic, and 5% were from
other minorities. The classroom was staffed by a special edu-
cator, seven EAs, and two SLPs who were both based in the
class part-time; each was in the classroom for 1 ' h in the
morning and afternoon, respectively. Additionally, the dis-
trict’s Director of Instructional Technology was a member of
the team and assisted the teachers with hardware, software,
video creation, and other on-site technological support. The
coaching sessions conducted via Telepractice involved the
interdisciplinary school team in the classroom (SLPs, SpED)
and the trainer/research team from Boston, Massachusetts.

Experimental Design

A mixed-methods approach was utilized to evaluate the effec-
tiveness of the coaching-based intervention, consisting of both
quantitative research methods (i.e., pretest—posttest design,
quantitative direct measures [goal attainment scaling], and
quantitative indirect measures [parent report of autism sever-
ity, staff and parent report of expressive communication skills,
treatment acceptability, self-efficacy) and qualitative mea-
sures (i.e., focus group interviews) (Johnson et al. 2007). In
terms of the specific mixed-methods approach, quantitative
and qualitative methods were implemented concurrently, but
greater emphasis was placed on quantitative research
(Christensen et al. 2014). The purpose of mixing quantitative
with qualitative methods was to gain complementarity in that
the focus group interviews were aimed to elaborate, enhance,
and illustrate the results of some of the quantitative measures
(e.g., treatment acceptability, fidelity of implementation)
(Greene et al. 1989).

A one-group pretest—posttest design (Hegde and Salvatore
2019) was used to evaluate the effectiveness of the coaching
intervention on student outcomes and perceived self-efficacy
by staff. Repeated outcome measurements (i.e., goal attain-
ment scaling) were taken consisting of one pretest adminis-
tered at the beginning of the school year, one probe after
4 months, and a third probe 2 months later. It is not uncom-
mon to encounter the use of one-group pretest—posttest de-
signs at the proof-of-concept stages of research progression
toward establishing empirically supported treatment packages
for classrooms with students with ASD (e.g., Locke et al.
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Table 1 Participant
characteristics at pretes Student Diagnosis Gender CA CM CARS- Communication
QPC
Katie ASD F 6:3 (75) 77 115 Speech and AAC
Tom ASD M 7:4 (88) 40 108 AAC
David ASD M 7:4 (88) 50 110 AAC
Jack ASD M 7:8 (92) 63 104 AAC
Mary ASD F 7:10 (94) 83 93 Speech and AAC
Peter ASD M 8:0 (96) 98 90 Speech
Brian ASD M 8;4 (100) 128 61 Speech
Mean N/A N/ 90.42 77.00 97.29
SD 29.92 18.36

CA chronological age in years;months (months), CM Communication Matrix (https://www.
communicationmatrix.org), CARS-QPC Childhood Autism Rating Scale (2nd ed.)—Questionnaire for Parents

or Caregivers (Schopler et al. 2010)

Table 2 Demographic characteristics of school team
Participants ~ Highest License Yearsin  Years of
degree profession ASD
experience
SLP1 M.S., CCC-SLP; 18 18
Speech Teacher
Pathology (Elementary
Ed; Special
Ed; Speech
and Hearing
Handicapped)
SLP2 M.S., CCC-SLP; 17 17
Speech Teacher
Pathology (Special Ed;
Speech and
Hearing
Handicapped)
SpED M.S., Teacher (Special 23 23
Special Ed;
Education Elementary
and Ed)
Elementa-
ry
Education
Instructional CAS, Administrative 18 8
technolo- Educatio- certification,
gist nal Education
Leadersh-
ip
EAl B.S. N/A 20 20
EA2 B.S. N/A 21 21
EA3 2-year CC  N/A 12 12
EA4 B.S. N/A 14 14
EAS B.S. N/A 11 11
EA6 H.S. N/A 21 21
EA7 B.S. N/A 13 13

SLP speech-language pathologist, CCC-SLP Certificate of Clinical
Competence—Speech-Language Pathology, SpED special educator, EA
educational assistant

2018; Schwartz et al. 2004). Additionally, the social validity
of the coaching intervention and the VIS™ was assessed.

Experimental and Control Conditions

VIS Assessment Battery Under the guidance of a research as-
sistant (RA), the school team completed the VIS assessment
battery as delineated in Shane et al. (2014) for each of the
students. The assessment results provided the basis for devel-
oping subsequent goal areas.

Pretests and baseline probe Goal attainment was evaluated at
baseline for each of the goals developed for participants.
Additionally, the Communication Matrix, the CARS-QPC,
the Self-Efficacy Inventory for Implementing the Visual
Immersion System™, and the adapted Treatment Evaluation
Inventory-Short Form (TEI-SF) were administered.

Coaching Intervention Prior to the onset of this study, the
school staff had received a workshop on the VIS™ by the
second author. Consistent with adult education strategies,
workshops by themselves are insufficient for evoking action-
able learning; actionable learning is achievable if workshops
are supplemented with ongoing coaching (National Research
Council 2001; Odom et al. 2013; Schlosser et al. 2006).
According to Snyder et al. (2015), effective practice-based
coaching involves (a) planning goals and action steps, (b)
engaging in focused observation, and (c) reflecting on and
sharing feedback. This is what was implemented in this
classroom-based coaching intervention.

During scheduled biweekly videoconferences (30—
45 min), researchers fielded questions from school staff and
provided training in intervention procedures. Topics ad-
dressed included problem behaviors, prioritizing goal areas,
technology applications and approaches, classroom design,
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curricular issues and applications, and materials creation.
Between videoconference connections, researchers interacted
with staff via email or telephone to answer questions or pro-
vide brief clarifications of procedures. For the first 3 months,
these exchanges occurred once or twice per week; for the
remainder of the school year, the virtual interactions lessened
to once per week. In the beginning, additional phone confer-
ences were held between one of the researchers and the school
SLPs to assist with goal writing (wording, criteria, etc.). There
were three on-site visits by the researchers during the school
year. Each visit consisted of a meeting between researchers
and school staff, plus observations of the students by the re-
searcher team. Additionally, the first meeting included a meet-
ing with parents, and the third meeting included focus groups
with parents, SpED/SLPs, and EAs.

Goal-Specific Intervention and Fidelity of Implementation
Assessments The school team was asked to work on the goals
in terms of frequency and intensity as they would normally
target IEP goals. Staff was also supplied with treatment fidel-
ity checklists for each of the targeted goals and were asked to
self-monitor fidelity (Belfiore et al. 2008; Smith et al. 2007).
The percentage of correctly followed steps was calculated by
dividing the total number of steps completed by the total num-
ber of steps and multiplied by 100.

One additional goal per participant was targeted for an
assessment of treatment fidelity by an independent RA
(Schlosser 2002). To do so, one intervention session of one
goal each (involving five trials) per participant was
videotaped. Using goal-specific fidelity checklists, the RA
viewed the videotapes and scored whether the procedures
were carried out as planned.

Intervention probes and interobserver agreement checks
Four months into the intervention, goal attainment was eval-
uated for each of the goals across participants. Additionally,
the staff completed the self-efficacy scale once more.
Approximately 2 months later, goal attainment was measured
once more along with the Communication Matrix, the adapted
TEI-SF, and the Self-efficacy Inventory for Implementing the
Visual Immersion System™.

Interobserver agreement (IOA) checks on goal attainment
scores were completed for 33.33% of randomly selected probes
from baseline and intervention probes. There were 22 goals in
total with three probes each for a total of 66 probes. For three
probes (from three goals), probe 2 was not implemented because
the best expected outcome (i.e., + 2) had been reached in probe 1,
reducing the total number of probes to 63. An independent RA
reviewed videotapes of 21 probes (33.33%). Prior to watching a
videotape, the RA reviewed the goal definitions.

Focus Groups At the end of the intervention, three separate
focus groups were conducted with the mothers of participating
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children (n =5, of 7 mothers), the EAs supporting the partic-
ipating children (n =7, of 7), and the SLPs and SpED teacher
(n=3, of 3). The first and the seventh author served as mod-
erator and assistant moderator, respectively. The moderator
led the discussion, whereas the assistant moderator recorded
the session and handled logistics. The interviews were
videotaped for subsequent transcription and analyses.

Measures

Table 3 offers a summary of what measures were taken at
what measurement occasions (baseline, probe 1, and probe
2) and who the respective respondents were. Each of the mea-
sures is explained as follows.

Goal Attainment Scaling

Goal attainment scaling (GAS) was used as an objective and
direct criterion-referenced outcome measure. GAS is a tech-
nique for evaluating individual progress toward goals while
also allowing for aggregation across individuals (Kiresuk
et al. 1994; Ruble et al. 2012; Schlosser 2004). Unlike tradi-
tional goals, GAS features a gradation of goal attainment,
ranging from —2 (worst expected outcome) to +2 (best ex-
pected outcome), and the following attainment levels in be-
tween: — 1 (worse than expected outcome), 0 (expected out-
come), and + 1 (better than expected outcome) (see ESM
Appendix A for an example). Goals are meant to be calibrated
in such a manner that the expected outcome level is commen-
surate with what the school team realistically anticipates
accomplishing given the context surrounding this goal. As a
measurement and goal-setting technique, GAS features these
attributes (Schlosser 2004): (a) comparability across goals and
participants through aggregation; (b) adaptability to any levels
and domains of the International Classification of
Functioning, Disability, and Health levels; (c) versatility
across populations and interventions; (d) linkage tied to ex-
pected outcomes; (e) facilitator of goal attainment; and (f) a
focal point for team energies.

After participating in a 2-h GAS workshop, the school team
was provided with a template for developing goals using the
GAS format along with a set of three example goal matrices
from an earlier project. Following this orientation, they devel-
oped three to four preliminary goals per student that reflected
the principles of the VIS™ instructional approach. The re-
searcher team reviewed the draft goals paying particular atten-
tion to the potential documented pitfalls for formulating GAS
matrices including overlapping levels, gaps between levels,
and multidimensional scales (Becker et al. 2000; Smith
1994). Upon receiving the feedback, the school team made
revisions and resubmitted a second round of draft goals to
the research team. For the second set of goals, the research
team focused on the underlying operational definitions for
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Table 3 Measures taken across
three measurement occasions and Respondents Baseline Probe 1 Probe 2
respondents
N/A GAS GAS GAS
Parents (n=7) CARS2-QPC
Parents, SLPs CM CM
SLPs, SpED, EAs TEI-SF TEI-SF
SLPs, SpED, EAs Self-efficacy Self-efficacy Self-efficacy

SLPs and SpED; EAs; parents

Focus groups

SLPs speech-language pathologists (n = 2), SpED special educator (n = 1), EAs educational assistants (n = 7), GAS
goal attainment scaling, CARS2-QPC The Childhood Autism Rating Scale 2—Questionnaire for Parents or
Caregivers, CM Communication Matrix; TEI-SF Treatment Evaluation Inventory-Short Form, Self-efficacy
Self-efficacy Inventory for Implementing the Visual Immersion System™

determining attainment at each level as well the procedures for
making these assessments. As a final step, the school team
approved the proposed definitions upon which they were fi-
nalized. ESM Appendix A provides an example of a GAS
matrix along with underlying definitions and procedures.
The school team was asked to reach a consensus on both the
perceived importance and perceived difficulty of each goal,
using a four-point scale ranging from 0 = not at all to 3 =
extremely. Once the goals and measurement aspects were fi-
nalized, the school team was instructed to proceed with base-
line measurements (see ESM Appendix B). The same mea-
surements were repeated 4 months and 6 months into the
intervention, respectively.

CARS2-QPC

The Childhood Autism Rating Scale 2—Questionnaire for
Parents or Caregivers (CARS2-QPC) (Schopler et al. 2010)
is part of the larger CARS2 family of scales (Schopler et al.
2010) and a measure of autism severity based on indirect
report, in this case by parents. The CARS2 family of measures
has sound psychometric characteristics (Vaughan 2011). One
parent per child completed the CARS2-QPC once at baseline
to provide an indication of autism severity at the onset of the
project.

Communication Matrix

Parents and the two SLPs completed the Communication
Matrix for each participant at pretest and posttest. The
Communication Matrix is an on-line assessment tool that
queries respondents about 24 states, functions, and intents
with a focus on expressive skills in any modality (Rowland
2011; Rowland and Fried-Oken 2010). These include (a) Al:
Express discomfort, (b) A2: Express comfort, (c) A3: Express
interest in other people, (d) B1: Protests, (¢) B2: Continues
action, (f) B3: Obtains more of something, (g) B4: Attracts
attention, (h) C1: Refuses/rejects, (i) C2: Requests more

action, (j) C3: Requests new action, (k) C4: Requests more
object, (1) C5: Makes choices, (m) C6: Requests new object,
(n) C7: Requests absent objects, (0) C8: Requests attention,
(p) C9: Shows affection, (q) C10: Greets people, (r) C11:
Offers/shares, (s) C12: Direct your attention, (t) C13: Polite
social forms, (u) C14: Answers yes/no questions, (v) C15:
Asks questions, (w) C16: Names things/people, and (x) C17:
Makes comments. Some of these states, functions, and intents
repeat (for a total of 80 cells) across two or more of the seven
levels of representation listed on the left-hand side of the pro-
file: level 1 (pre-intentional behavior), level 2 (intentional be-
havior), level 3 (unconventional communication [presymbolic
behavior]), level 4 (conventional communication
[presymbolic behavior]), level 5 (concrete symbols), level 6
(abstract symbols), and level 7 (language).

Across the bottom of the profile, the cells are further orga-
nized into four major reasons to communicate, namely, to (a)
refuse things that a learner does not want (7 cells), (b) obtain
items that a learner wants (31 cells), (c) socially interact with
others (28 cells), and (d) provide or seek information (14 cells)
for a total of 80 cells.

Items are scored using a 3-point scale that designates (a)
mastered or surpassed (2 points), (b) emerging (1 point), and
(c) not used (0 points). Total scores range from 0 to 160 (2 x 80
cells). Some parents received support from a research assistant
to navigate the tool, whereas the SLPs completed the matrix
independently. The Communication Matrix has been shown
sensitive to change as a result of a year-long intervention as
documented by the developer’s work involving children with
pervasive developmental disorders (Rowland & Schweigert
2002) and a group of youngsters with a variety of severe and
multiple disabilities (Rowland and Fried-Oken 2010).

Treatment Acceptability
The two SLPs and the SpED and the seven EAs completed an

adapted version of the TEI-SF (Kelley et al. 1989) at baseline
and again postintervention. The original TEI-SF is a 9-item
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rating of treatment acceptability with strong evidence of inter-
nal consistency and validity (Kelley et al. 1989; Njardvik and
Kelley 2008). In our adaptation, two items were added to the
TEI-SF to more specifically address the VIS™ as the target
treatment, resulting in an 11-item instrument. As with the
original TEI-SF, the items on the adapted form are scored
using a 5-point Likert scale, with 1 representing “strongly
disagree” and 5 equaling “strongly agree” on items 1 to 5
and 7 to 11. Item 6 is reversed scored because it is negatively
worded. The TEI-SF is interpreted based on the total score. A
“moderate” acceptability would result from a midpoint rating
of 3 on each item, or a total score of 33 across the 11 items.

Self-Efficacy

On three occasions (baseline, probe 1, and probe 2), the school
staff (SpED, SLPs, and EAs) completed a self-efficacy scale
that was developed specifically for this project. As such, its
use in this study is exploratory. The Self-efficacy Inventory
for Implementing the Visual Immersion System™ is a 48-
item checklist grouped into the following categories: (a) tech-
nology, (b) assessment, (c) strategies, and (d) operation-
specific (e.g., related to requesting). To develop this checklist,
we followed the guide to the construction of self-efficacy
scales by Bandura (2006). Consistent with these guidelines,
the Likert-type response scale ranged from 0 (cannot do at all)
to 100 (highly certain can do) and a middle of 50 (moderately
certain can do) with 10-point intervals.

Focus Groups

Following probe 2, focus groups were conducted. Consistent
with focus group methodology (Greenbaum 1998; Krueger
and Casey 2014), interview guides were prepared for each of
the focus groups (SLPs and SpED, EAs, and parents) in order
to guide the discussion (see ESM Appendix C for one of the
guides). The school team (SLPs and SpED) interview guide
included guiding questions around these themes: (a) definition
of the VIS™, (b) VIS™ implementation and future, (c) goal
setting and measurement, (d) impact on their role, (e) trainer
team support, and (f) VIS™ outcomes. The EA interview
guide included questions pertaining to the (a) definition of
the VIS™, (b) VIS™ implementation and the future, (¢) im-
pact on their role, and (d) VIS™ outcomes. The interview
guide for parents targeted (a) the definition of the VIS and
(b) VIS™ outcomes.

Data Analyses
GAS raw scores were converted to T-scores using the formula

demonstrated by Turner-Stokes (2009) and applied by others
(Raghavendra et al. 2018). A one-way repeated measures
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ANOVA was carried out to establish any differences between
baseline and intervention probes.

The total scores (0 to 160) of the Communication Matrix
pre- and posttest for the participants as a group were compared
using a nonparametric Wilcoxon signed-ranks test due to the
small sample size (Wilcoxon 1945). Consistent with Rowland
(2013), individual participant data were further analyzed de-
scriptively as follows: (a) primary level—the level at which a
student has the highest percentage of cells scored as mastered;
(b) highest level—the level beyond the primary level that con-
tains at least one intent with mastery; and (c) pattern-mas-
tery—the percentage of mastered intents within each of four
reasons to communicate: to refuse (7 cells), to obtain (31
cells), for social interaction (28 cells), and for information
(14 cells).

The self-efficacy data were analyzed to determine changes
across the three measurement occasions (baseline, probes 1
and 2) using the mean rather than the total score. Self-
efficacy analyses typically use the total score. However, be-
cause several of the EAs chose the N/A option for several of
the items, it was decided to use the mean in order to keep the
data for the trained school team and the nontrained EAs com-
parable. Due to the small sample (n = 3), the self-efficacy data
for the trained school team were analyzed using a nonpara-
metric Friedman test. Self-efficacy data for the EAs were not
analyzed statistically because they were not the direct targets
of the intervention.

The focus group videotapes were transcribed verbatim by
research assistants blind to the purpose of the study; the tran-
scripts served as the basis for subsequent analyses. The con-
stant comparative method (Corbin and Strauss 1990) was used
to analyze the transcripts. To do so, the first author read the
entire transcript once and then re-read the transcript, grouping
data into small units that seem to belong together by providing
them with a temporary unique label. As appropriate, the small-
er units were then placed into broader categories which either
came from the interview guide (and the moderator’s line of
questioning) or they emerged from the data itself. A second
analyst independently engaged in the same process, and the
analysts subsequently compared notes with the goal to estab-
lish a consensus on the broad categories, the subthemes
supporting these categories, and the best underlying quota-
tions in support of a subtheme.

Results

I0A and Fidelity of Implementation

Using the formula number of agreements divided by the num-
ber of agreements plus disagreements multiplied by 100 (16/

16 +5 % 100) resulted in an IOA of 76.2%. The five disagree-
ments were distributed across 5 participants and were the
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result of a 1-level discrepancy between the school team and
the independent observer. Self-monitoring of fidelity resulted
in a mean of 100% implementation fidelity across seven goals
for the seven participants. The observations by the research
assistant also resulted in 100% implementation fidelity.

Goal Attainment Scaling
Inferential Findings

A one-way repeated measures ANOVA was conducted to
evaluate whether the GAS scores of the students as a group
improved over time as a result of the coaching intervention.
There was a significant effect of the coaching intervention as
an independent variable, Wilks’ lambda=0.188, F(2, 5)=
10.776, p=0.015. Table 4 provides the means, standard devi-
ations, and confidence intervals across probes (baseline,
probes 1 and 2), whereas Table 5 contains multiple paired ¢
tests with a Bonferroni correction to keep the type I error at
5% overall. There was a significant difference in the scores
between baseline (M =25.571, SD = 1.166) and probe 1 (M =
37.929, SD =4.013), baseline and probe 2 (M =51.70, SD =
5.666), and between probe 1 and probe 2. From the “Mean
difference” column, it is evident that probe 1 and 2 scores are
significantly superior to baseline scores. This suggests that the
participants with ASD, as a group, made significant progress
on individualized goals as a result of the VIS™ coaching
intervention.

Descriptive Group and Individual Findings

For the participants as a group, 22 goals spread across seven
participants were assessed at baseline, 4 months into the inter-
vention (probe 1), and 6 months into the intervention (probe
2). Table 6 provides a summary of the 22 goals in terms of
participants, VIS™ goal targeted, importance, difficulty, and
performance levels across the three probes as well as total
change. Overall, the intervention resulted in improved perfor-
mance at probe 2 for 16 of the 22 goals (72.7%). For these 16
goals, the improvement ranged from 1 level (4 goals) to 2
levels (3 goals), 3 levels (4 goals), to 4 levels (5 goals).

Table 4 GAS scores at baseline and probes 1 and 2: means, standard
deviations, and confidence intervals

Probe Mean Std. error 95% confidence interval
Lower bound Upper bound
BL 25.571 1.166 22.720 28.423
37.929 4.013 28.109 47.748
2 51.700 5.666 37.836 65.564
BL baseline

Given that the expected level of performance (i.e., level 0) is
considered the gold standard of desired change in the GAS
literature (Kiresuk et al. 1994), 14 out of 16 goals that showed
improvement (87.5%) or 14 out of a total of 22 goals (63.6%)
attained this standard. From baseline to probe 1 (4 months),
the intervention improved performance on 12 goals (54.5%),
whereas 10 goals showed no improvement (45.5%) (three of
the improved goals reached the maximum level at +2 and
were no longer targeted for probe 2). From probe 1
(4 months) to probe 2 (6 months), additional improvements
were noted for 12 goals out of 19 goals (63.2%). Four out of
22 goals (18.2%) showed no improvement. The total change
varied, ranging from a mean change of 0.33 levels (Jack) to
3.33 levels (Brian).

Descriptive Findings for Functions and Expressive
or Receptive Focus

The data displayed in Table 7 show the GAS data grouped by
communicative function, beginning with those that are ex-
pressive followed by those that are receptive. Half of all goals
(n=11) were focused on expressive and the other half (n=11)
on receptive language skills. The summed change (of GAS
score levels) across all expressive goals yielded 29 (with a
mean of 2.64 per goal), whereas the summed change across
receptive goals yielded 13 (with a mean of 1.18 per goal).
Ignoring the social pragmatics goal (there was only one), most
progress was made for requesting (+3.33), followed by
commenting (+2.14), directives (+ 1.5), and answering WH
questions (+ 0.8). Given the expected change in levels for
GAS goals is +2 (assuming a —2 baseline) resulting in an
attainment of the expected level (0), most communicative
functions met or nearly met this expectation. This also sug-
gests that the goals were appropriately calibrated.

Communication Matrix
Inferential Findings

Table 8 provides the pretest and posttest results for the
Communication Matrix as completed by SLPs and parents.
For the SLPs, the pretest scores ranged from 40 to 128 with
a mean of 77, while the posttest scores ranged from 59 to 150
with a mean of 98.1. A Wilcoxon signed-ranks test indicated
that the median posttest ranks were significantly higher than
the median pretest ranks, Z=—2.02, p = 0.04. For the parents,
the pretest scores ranged from 6 to 144 with a mean of 86.1
and the posttest scores ranged from 56 to 146 with a mean
92.3. For parents, a Wilcoxon signed-ranks test indicated that
the median posttest ranks were not significantly different from
the median pretest ranks, Z=—1.78, p =0.75.
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Table 5 Post hoc pairwise

comparisons of probes in terms of () Probe  (J) Probe  Mean difference (I-J)  Std. error Sig.”  95% confidence interval for
GAS scores difference”
Lower bound Upper bound
BL 1 12357 3.370 0.031 —23.437 -1.277
2 -26.129" 5.297 0.008 —43.543 -8.714
1 BL 12.357° 3.370 0.031 1.277 23.437
2 —-13.7717 2.907 0.010 —23.328 —4214
2 BL 26.129" 5.297 0.008 8.714 43.543
1 13.771° 2.907 0.010 4214 23.328
BL baseline

Mean difference is significant at the 0.05 level

a Bonferroni adjustment for multiple comparisons

Descriptive Group Findings

Table 9 provides data for each of the four types of scoring of
the Communication Matrix by SLPs, including the (a) total

score, (b) primary level, (c) highest level, and (d) reason-
pattern score. To derive a profile based on the total score, 5
of 7 participants improved from pre- to posttest, whereas two
participants were nonresponders (i.e., Katie, Jack). Among the

Table 6 Goal attainment levels

across participants and probes Participants ~ VIS™ goal Importance”  Difficulty BL  Probel  Probe2  Change
along with associated changes
Brian Commenting (E®) 2 1 -2 +2 N/A® 4
Directives (RY) 3 1 0 +2 N/A 2
Social pragmatic (E) 3 2 -2 -1 +2 4
Katie Commenting (E) 2 2 -2 =2 -2 0
Requesting (E) 3 3 -2 -1 +2 4
Answering (R) 2 3 -2 -2 -2 0
Tom Commenting (E) 2 3 -2 -1 +1 3
Directives (R) 3 3 -2 -2 -1 1
Requesting (E) 3 3 -1 0 +1 2
Answering (R) 2 3 -2 =2 -2 0
Jack Commenting (E) 2 2 -1 -1 0 1
Directives (R) 3 3 -2 -2 -2 0
Answering (R) 2 3 -2 =2 -2 0
Mary Commenting (E) 2 2 -2 0 +1 3
Directives (R) 3 2 -2 -1 0 2
Answering (R) 3 2 -2 =2 +1 3
David Commenting (E) 2 2 -2 =2 -2 0
Directives (R) 3 2 -2 -1 +1 3
Requesting (E) 3 2 -2 +1 +2 4
Peter Commenting (E) 2 2 -2 +2 N/A 4
Directives (R) 3 2 -1 0 0 1
Answering (R) 3 2 -2 -2 -1 1
BL baseline

*0 =not at all, | = fairly, 2 = very, 3 = extremely

® Expressive focus

¢ These goals attained the maximum of + 2 during probe 1 and were discontinued in training and not probed again

4 Receptive focus
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Table 7 Goal attainment levels
across probes, summed change E/ VIS™ goal P BL Probe 1 Probe 2 Change Sum® M
levels, and mean change levels R
grouped by VIS™ goal, and
expressive/receptive status E Commenting David -2 -2 -2 0
Tom -2 -1 +1 3
Jack -1 -1 0 1
Mary -2 0 +1 3
Katie -2 -2 -2 0
Peter -2 +2 N/A® 4
Brian -2 +2 N/A 4
Katie -2 -1 4 15 2.14
E Requesting Katie -2 -1 +2 4
Tom -1 0 +1 2
David -2 +1 +2 4
10 3.33
E Social pragmatics Brian -2 +1 +2 4
4 4
R Answering Katie -2 -2 -2 0
Jack -2 -2 -2 0
Tom -2 -2 -2 0
Mary -2 -2 +1 3
Peter -2 -2 -1 1
4 0.8
R Directives Tom -2 -2 -1 1
Jack -2 -2 -2 0
Mary -2 -1 0 2
David -2 -1 +1 3
Peter -1 0 0 1
Brian 0 +2 N/A 2
9 1.5

E/R expressive/receptive, P participant, BL baseline

# Summed change in levels across the same VIS goal (communicative function)

> Mean change in levels across the same VIS goal (communicative function)

“ These goals attained the maximum of + 2 already during probe 1 and were discontinued in training and not

probed again

5 that did improve, Mary may be described as a “medium
responder,” while all others were “high responders” (Brian,
David, Peter, and Tom).

At pretest, four participants and three participants were
operating at levels 2 and 3, respectively, as their primary level
(i.e., levels with the highest percentage of cells marked as
mastered). At posttest, four participants had improved their
primary level, whereas three participants did not, including
Jack who had been identified as a nonresponder on GAS
goals. Three of the four participants that improved did so by
one level, while one participant (i.e., Brian) improved by 5
levels; this seems extraordinary, although one has to keep in
mind that his pretest scores at these levels were high to begin
with. In terms of the highest level, defined as the level at

which at least one intent was mastered, three participants be-
gan at level 4 (including Jack), two participants at level 6, and
two participants at level 7. At posttest, three participants im-
proved their highest level by at least one and 4 participants did
not improve, including Jack who remained at level 4 as his
highest levels. Two others who did not change levels had
reached the ceiling with a score of 7 at baseline.

In terms of the four major reasons to communicate, all but
one participant (Jack) showed across-the-board improve-
ments. Participants tended to communicate less for social in-
teraction and providing or seeking information than express-
ing refusal and obtaining desirable things at pretest. Although
this pattern tended to remain consistent at posttest, three par-
ticipants who did not provide or seek information at pretest
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Table 8 Communication Matrix

scores (maximum score of 160) Participant CA at pretest Parents Speech-language pathologists

by parents and speech-language

pathologists Pretest Posttest Pretest Posttest
Katie 75 86 87 77 80
Tom 88 46 x? 40 75
David 88 6 56 50 94
Jack 92 83 104 63 59
Mary 94 99 114 83 93
Peter 96 144 139 98 136
Brian 100 139 146 128 150
Mean 90.2 86.14 92.28 77.00 98.14
SD 49.94 33.47 29.92 33.07

CA chronological age in months

? Data were collected but lost due to a REDCAP malfunction

made some gains here as well. Furthermore, two participants
(Brian and Peter) achieved a balanced pattern in that they
communicated for all four reasons.

Comparison of Communication Matrix with GAS Goals

“Requests new objects (C6)” was the only matrix function that
matched one of the GAS goals, that is the requesting GAS
goal for three of the participants (David, Tom, and Katie) (at
first glance, the “makes comments” [C17] function on the
matrix appears to correspond to the GAS commenting goals
of each participant, but closer examination reveals that the
former is focused on spontaneous comments only, whereas
the GAS goals were on prompted comments). In Table 10,

the pre- and posttest scores attained on the matrix for each
level of representation are compared to those obtained on the
GAS goals. The matrix results for Jack corroborate his status
as a “nonresponder” on GAS goals. Specifically, there was no
improvement across all four types of matrix analyses (total
score, primary level, highest level, and reason-pattern).

Treatment Acceptability

Results from the adapted TEI-SF for the SLPs/SpED and the
EAs are summarized in Table 11. The data for the two SLPs
and the SpED indicate that the intervention was perceived as
highly acceptable both before (i.e., 47.6 out of 55) and after
the intervention (i.e., 44.5), corresponding roughly to an

Table 9  Communication Matrix total score, primary level, highest level, and reason-pattern across participants pre- and posttest

Katie Tom David Jack Mary Peter Brian
Analysis Pre Post  Pre Post  Pre Post  Pre Post  Pre Post  Pre Post  Pre Post
Total score (0-160 points) 77 80 40 75 50 94 63 59 83 93 98 136 128 150
Primary level (in italics) (%)
Level 1 100 100 66.67 100 100 100 100 100 100 100 100 100 100 100
Level 2 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Level 3 100 100 50.00 100 62.50 100 100 100 87.50 100 100 100 88.88 100
Level 4 4286 50.00 1429 50.00 7.14 6429 50.00 2857 50.00 50.00 57.14 9286 85.71 100
Level 5 0 3529 0 4117 0 5294 0 0 41.18 3529 3529 6471 70.59 70.59
Level 6 588 1765 0 0 0 0 0 0 41.18 47.06 5882 8235 70.59 100
Level 7 0 0 0 11.76 0 2353 0 0 0 3529 3529 8235 5294 100
Highest level 6 6 4 7 4 7 4 4 6 7 7 7 7 7
Reason-pattern (%)
Refuse 57.14 8571 57.14 7143 4286 7143 57.14 57.14 7143 8571 85.71 100 100 100
Obtain 45.16 61.29 16.13 51.61 1935 7419 4994 29.03 7742 9032 9032 100 100 100
Social int. 1429 17.86 10.71 21.43 1429 2143 1786 2143 1429 17.86 2143 6429 4286 82.14
Information 0 714 0 2857 0 2143 0 0 1429 2142 3571 7857 64.29 100
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Table 10  Communication Matrix and GAS pre- and posttest scores for
requesting new objects

Participants Communication Matrix GAS
Level Pre (points)  Post (points) Pre Post Level®
David 3 Mastered (2) Mastered (2)
4 Emerging (1) Mastered (2)
5 Emerging (1) Mastered (2)
6 Emerging (1) Emerging (1)
7 Notused (0) Mastered (2) —2 +2 At7
Total 5 9 +4
Tom 3 Not used (0) Emerging (1)
4 Not used (0) Emerging (1)
5 Not used (0) Emerging (1) —1 At5
6 Not used (0) Not used (0)
7 Not used (0) Emerging (1) +1 At7
Total 0 4 +2
Katie 3 Mastered (2) Mastered (2)
4 Mastered (2) Mastered (2)
5 Emerging (1) Mastered (2)
6 Emerging (1) Emerging (1)
7 Emerging (1) Emerging (1) —2 +2 At7
Total 7 8 +4

# The Communication Matrix level that corresponds with the GAS scores

average rating of 4 (“agree”) for each of the 11 items.
Although statistical analyses were not carried out due to the
small #, it seems that participating in the intervention did not
significantly alter their perception.

The data for the EAs show an overall lower acceptability
rating both pre- and posttest. A much larger standard deviation
is noticeable for this group. Upon closer inspection, the mean
scores at pretest were influenced by one outlier who rated the
intervention as 11 at pretest—essentially marking “1.” At
posttest, however, this EA indicated substantively higher ac-
ceptability. Similar to the SLPs/SpED, the data for the EAs did
not change in a meaningful manner from pretest to posttest,
negating the need to conduct a statistical analysis.

Table 11 Treatment acceptability total scores (TEI-SF adapted—
minimum score of 11 and a maximum of 55) at pretest and posttest

Role Pretest Posttest

Mean (SD) Range  Mean (SD)  Range
SLPs/SpED (n=3) 47.6 (5.6) 49-55  44.5(5.1) 47-55
EA (n=17) 33.60 (12.2) 11-52  35.6(8.0) 29-52

SD standard deviation, SLPs/SpED speech-language pathologists/special
educator (recipients of the VIS coaching intervention), £FA educational
assistants (did not receive the VIS coaching intervention)

Self-Efficacy

Descriptive self-efficacy ratings of the school team (i.e., SLPs,
SpED) that received the coaching intervention are presented in
Table 12. Participants seemed to have increased their per-
ceived self-efficacy from baseline to probe 2 within each of
four subindices as well as the overall VIS™ self-efficacy in-
dex. Across indices, the increases were more pronounced
from baseline to probe 1 compared to increases from probe
1 to probe 2. A nonparametric Friedman test of differences
among repeated measures (baseline, probe 1, probe 2) was
conducted and rendered a chi-square value of 29.18 which
was significant (p =0.01).

Descriptive self-efficacy ratings of the educational assis-
tants are presented in Table 13.

A nonparametric Friedman test of differences among re-
peated measures (baseline, probe 1, probe 2) was conducted
and rendered a chi-square value of 55.53 which was signifi-
cant (p = 0.02). Consistent with the trained team, the increases
were more prominent from baseline to probe 1 than from
probes 1 to 2.

Focus Group Results
School Team Focus Group

The trained school team, consisting of the SpED and two
SLPs, reported several positive child outcomes and school
team outcomes as a result of participating in the VIS™
coaching intervention (see Tables 14 and 15).

Table 12 Self-efficacy ratings by speech-language pathologists and
special educators

VIS self-efficacy domain ~ Probes Mean SD Range
Technology index Baseline  67.04 6.79 61.11-74.44
Probe 1 94.07 231 92.22-96.67
Probe2  96.30 1.70  94.44-97.78
Assessment index Baseline 7222 10.72  60.00-80.00
Probe 1  93.33 8.82  83.33-100.00
Probe2  93.33 11.54 80.00-100.00
Strategies index Baseline 72.76 1593  57.27-89.09
Probe 1  95.30 6.62  87.73-100.00
Probe2  96.36 591 89.56-100.00
Opportunities index Baseline 81.54 17.74 64.62-100.00
Probe 1 95.90 7.11  87.69-100.00
Probe2  96.15 6.66  88.46-100.00
Overall Baseline 7339 12.18  60.75-85.05
Probe 1 94.65 5.74  88.02-98.06
Probe2  95.54 6.43  88.11-99.44

SD standard deviation
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Table 13 Self-efficacy ratings by educational assistants Table 14  Positive child outcomes
VIS self-efficacy domain ~ Probes Mean SD Range Outcome Special educator Speech-language
pathologist (SLP)
Technology index Baseline 46.88 16.50 25.00-65.00
Probe 1 62.78 15.17 38.89-80.00 Children appear less ~ “I think the kids in “Yeah I would say the
Probe 2 7694 3054 35.56-100.00 anxious general, all of them, same’thmg:. I think
are calmer because there’s a different
Assessment index Baseline  55.00 42.03 0-100.00 they have got good state of calmness
Probe 1  66.00 34.35 20.00-100.00 structure in the where I think a lot of
Probe2  69.17 3824  13.33-100.00 classroom and it’s the students
o ) visual rather than understand, okay
Strategies index Baseline 44.14 2331 11.67-66.67 auditory. You know now I know what
Probe 1  80.10 17.93  51.25-100.00 the expectations. you mean. Now |
Probe2  73.07 3840 16.82-100.00 They can look in know what I'm
o . their picture book supposed to do. You
Opportunities index Baseline 60.61 17.77 48.46-89.92 and know what’s know, sometimes
Probe 1  86.07 16.839  60.00-100.00 happening now and there’s that
Probe2  87.12 24.75 50.00-100.00 what’s happening confusion and we’d
Overall Baseline 51.66 24.00 21.28-79.65 next. I feellikethe  see some behavioral
ki tti tbursts and you’d
Probe 1 73.74 2024 42.53-91.88 ids are getting good - outbursts and you
at learning on the show them a video,
Probe2  76.58 3245 28.93-100.00

SD standard deviation

Although the majority of comments were indicative of pos-
itive child outcomes, the school team did identify one partic-
ipant as a nonresponder to the VIS™ coaching intervention
and attributed this to the student’s learner characteristics as
well as concomitant diagnosis:

I can say that the least responsive, I would say J because
he auditorily, I do not think that’s a strength either but
it’s a little bit stronger than the visual. The visual, it’s
very hard to keep him in tune. And even last year, he
was one of the ones that was working outside this pro-
gram, it was very difficult. I just think he does not have
it, you know the interest in the videos, you know, as a
classic child with autism

SLP1: It’s just his profile is a little bit different. Special
Educator: Yeah, his profile is a little different. SLP2:
Right, he has more than just autism but, like his joint
attention visually is not as strong. Special Educator:
Well and that’s what we need to keep in mind. Our
two lowest students have other coexisting conditions,
it’s not just autism, so...

Educational Assistant Focus Group

Four major themes emanated from the transcripts involving
the EAs, namely, (a) perceived improvements as a result of the
intervention, (b) understanding of the VIS™, (c) perceived
challenges in implementing the VIS™, and (d) future sup-
ports. In terms of improvements, there was widespread

@ Springer

Receptive/expressive

language
improvement

iPad, you know,
being able to label,
you know, and to
understand what
they need to do in
sequence. They are
calmer just because
the interventions
meet—teaching is
more meaningful to
them, the kids that
can get that.”

“Like receptively with
their comprehension,
showing them the
dynamic scene cue. I
mean, even the static
scene cues.”

“I think the kids have
taken really well to
topic displays. It
really helped us to
structure them
visually and they
understand the
expectations and
their commenting
abilities have just
skyrocketed because
ofit.”

“Oh absolutely, they
are connecting more.

like, okay now I
know what I'm
supposed to do. So I
think, you know, not
all the time, but I
think it has helped a
lot in general in that
area.”

“And even

expressively, even
our high level
students, their
sentences are longer
and more specific
and descriptive. So,
it’s not just the lower
kids with more
visuals...I think that
it’s helped all the
kids with all
different levels.”
SLP: But she (Mary)
is talking more in
longer sentences in
other environments
so it’s a plus but...”

...but when they have

that visual reference
[topic display] we
had kids who were
originally just
activating the AAC
device and how now
by just looking at the
topic display can
come up with a
sentence on their
own.”
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Table 14 (continued) Table 15  Positive school team outcomes
Outcome Special educator Speech-language Outcome Special educator Speech-language
pathologist (SLP) pathologist (SLP)
Improvement in Verbally, Better understanding  “I’ve gotten a little “Yeah, definitely
peer-to-peer inter- nonverbally though, and comfort witha  better, ’'m never improved. I think it’s

action I’ve seen some good
interactions in the
less structured times,

too.”

agreement that the children made considerable communica-
tion gains: “I think with our non-verbal children, in my opin-
ion I — I have seen a big increase in their communication.”

Two of the seven EAs, however, had a limited or incorrect
understanding regarding the nature of the VIS™. This first
quote shows that there was a tendency by some to devalue
augmentative modalities in favor of speech, and that is not the
intent of the VIS™:

But a lot of times I say to her “use your words’ as well as
device. So, I think she needs an extra prompt. But she
will do it but it’s a re- it’s something she needs to be
reminded. To do. Because otherwise she will rely, more
on the device than she will her own words.

The following statement illustrates a lack of understanding
the importance of providing augmented input—that is visual
supports plus natural speech:

'took out the visuals and pointed to them. Without using
any words and she got right up.

One of the perceived challenges for implementing the
VIS™ pertained to missed opportunities to fade visual sup-
ports when they are no longer needed, resulting in a perceived
loss of fluidity of unfolding events:

And, but when it comes to like directions to the next
uhm, uhm, place (that) she needs to be. I do not feel
she needs it. So, a lot of times we are told you know
“Get the book. Show her the book,” but I feel like when
she unders- She’s moving — She is going. She is going to
— She is out — she is going already and now we have to,
you know get the book and, you know it’s just (stops
herself). But, I get it, there is a reason for that, but I find
for her its not as useful. ..it can be frustrating for her.

Other perceived challenges related to the lack of training in
new technologies (e.g., smartwatches) and breaking through
years of programmed dependence on adults in order to strive
toward independence with the help of technology (here, a
smartwatch):

variety of visual
supports

Increased use of and
comfort with
technology

Increased use of
just-in-time sup-
ports

great at it. I can run
an iPad. SLP1:
You’re growing
everyday. I'm
growing every day.
I’'m growing every
day.”

“Just even for them
walking down the—
making a video of
them on a good day
walking from place
to place and then on
a bad day and going
here’s the video, it
calms him right
down and he’s able
to.”

“I think with the help of

our technology guru
over there we could
not have done it
without her, with L,
so—she’s really

been our, the support

that we have needed
to implement and
use new apps and
just how we are
using the QR code
reader on the
smartboard to the

smartboard to project

the topic displays—
that was a huge.”

“I think the Apple

Watch has been great

for that [just-in-time,
added by first
author] especially
with the teaching
assistants because

they are user friendly

to just send a text
message like raise
your hand, be quiet
right now or like for
Brian and
generalizing into the
regular ed. setting. |

think they have been

very helpful.”

always a process;
there’s always room
for improvement.
We’re still learning it
every single day but
compared to where [
was in the beginning,
I was like wait what
does this mean.
Remember when we
were writing the
goals? Topic display,
versus mixed
display, versus static
scene cue and now...
but, understanding
the difference.”

SLP1: “We were

always checking
before, what do you
think of this topic
display does it
include... now we
are just quickly
making one...”

SLP1: “That has helped

with kids’ focus a
ton.”

SLP2: “Help with our

lowest kids and
helped them focus in
the larger group
activities, so, would
not you agree?”

SLP1: “Mhmm. Yeah.”
“We were always

checking before,
what do you think of
this topic display
does it include...
now we are just
quickly making one,
you know, even
sometimes on the
spot if the student,
you know, if the
need arises. You
know, just the other
day I was blowing
bubbles with Student
1 and Student 2 came
over and obviously
had an interest and |
was like oh he does
not have a way of
asking and I was like
that’s not good. This
kid has no way of
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Table 15 (continued)

Outcome Special educator Speech-language

pathologist (SLP)

requesting that he
wants to play too. So
sometimes, even we
went over to his iPad
and added a bunch.
Or Peter sometimes
has a hard time
getting his work
started. He can dig in
his heels and will—
he would be there all
day if you let him.
But he loves going to
the cafeteria and
having lunch with
his classmates so
there’s times really
quickly where you’ll
be like go down to
the cafeteria and take
a video of everyone
sitting and eating and
we come back and
we show it to him
and more often than
not that will kind of
get him.”

Teaching the “teaching the kids to
independent use of  use their device, on
SGDs/AAC sys- their own, without a
tems lot of prompting.”
“With the prompting
hierarchy, we have
always been aware
of that and
implemented it but
this has structured us
more and [ think I'm
much more aware of
what level of
prompting I’'m using
and when and when
to shift my
prompting level
within the activity

55

SO

Because, it’s a child who’s trained since, probably pre-
school. To stay with the adult that is with him. So, he
had to relearn that. So, that’s right. He’s gotten a little
better. At first, he would not He would just stand there
and say “Are you coming.” And I would just say, do
what the watch says.

In terms of future supports, the EAs wished that they had

been better informed about each of the students’ goals: “So
yeah knowing what their goal is — its gonna be huge”.
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Parent Focus Group

Three major themes emerged from the analysis of the parent
transcript, namely, (a) perceived outcomes, (b) visual supports
implemented at home, and (c) desired future supports. In
terms of outcomes, there was consensus among the parents
that their children improved in terms of spoken language as
exemplified by the following quotes: “the verbal part has just
really blossomed a lot” and “I think she is a lot more verbal,
coming up with her own ideas and not just choosing from
choices that are given.” Additionally, there was pervasive
support for improvement in directive-following as illustrated
by this statement: “That [Smartwatch, added by author] helps
him a lot to be independent. Cause he is so used to being with
an adult all the time wherever he goes. He is hesitant a bit but
then his carrying on whatever command is being given to him
he carries on and following that.” Finally, at least two parents
reported that their children appeared to be calmer.

When asked by the moderator whether they have tried any
of'the VIS™ strategies at home, several parents mentioned the
use of video modeling, and that they found this to be effective.
The provision of more video modeling materials was also
viewed as desirable support going forward: “I think I’d like
videos of somebody modeling something so I could show
Jack...continue at home in doing like daily living skills or
chores..” Additionally, the parents also desired receiving more
frequent videos of their children documenting progress.

Discussion

The purpose of this mixed-methods proof-of-concept study
was to (a) evaluate the effectiveness of a coaching-based in-
tervention on implementing the VIS™ with an interdisciplin-
ary school team supporting seven children with ASD in a self-
contained classroom of an elementary school and to (b) assess
its social validity by relevant stakeholders. This study provid-
ed “proof-of-concept” that a coaching-based intervention on
the VIS™ is feasible for an authentic educational setting, that
is a classroom serving students with ASD, based on favorable
outcomes, reliable data collection by classroom staff, and ad-
equate fidelity of implementation. The data are suggestive that
the intervention was effective in improving language and
communication outcomes of participating students and im-
proved self-efficacy of classroom staff.

Goal Attainment

GAS served as the primary outcome measure for documenting
change. Statistical analysis suggests that the participants, as a
group, improved across the three measurement occasions and
across the 22 goals. This suggests that the VIS™ coaching
intervention was effective for this group of students with
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ASD. This application of GAS adds to its growing role in
evaluating outcomes in settings serving children with ASD
(Ruble and McGrew 2013) and school-based interventions
more generally (Fairweather et al. 2016). In 2007, Steenbeek
et al. concluded their critical review of GAS in pediatric set-
tings as follows: “..., current knowledge about its reliability
when used with children is insufficient. There is a need for
further development of GAS and its application for children of
different ages and disabilities, across therapists of different
disciplines” (p. 550). This study answers this call to action
in multiple ways. First, our data show the measurement of
attainment levels occurred reliably for this group of children;
considering the IOA was between practitioners and trained
research assistants rather than between research assistants on-
ly, the IOA is in the acceptable range. Second, to our knowl-
edge, this may be the first application of GAS as part of a
classroom-based intervention for children with ASD. Third,
this study contributes goal-specific treatment fidelity data that
are often unreported in studies using GAS; goal-focused in-
struction was implemented with fidelity based on self-
monitoring and independent monitoring.

The descriptive data showed that more progress was made
on expressive goals compared to receptive goals. Two data
points may help contextualize this finding. First, unlike typical
development, some children with ASD show greater impair-
ment in receptive relative to expressive language (e.g., Hudry
etal. 2010; Kover et al. 2013; McDaniel et al. 2018). Second,
a recent meta-analysis found that while early naturalistic de-
velopmental behavioral interventions were very effective in
developing expressive language in preschoolers with ASD,
they were less effective in improving receptive language abil-
ities (Tiede and Walton 2019).

Descriptive analyses on goal attainment by communicative
function revealed that the function of “requesting” yielded the
greatest level of improvement. This is not surprising given that
requesting is emerging early in normal language development
and represents a motivating function to teach to children with
developmental disabilities that allows them to exert immediate
control over their environment (Sigafoos et al. 2003).
Answering WH questions, on the other hand, showed the least
progress among the targeted functions. This may be explained
by the complexity of the psycholinguistic process underlying
the answering of questions (Shane et al. 2014) and empirical
evidence regarding the difficulties associated with teaching
this function to children with ASD and other developmental
disabilities (Daar et al. 2015).

Atan individual level, changes ranged widely. A range is to
be expected given the heterogeneity of children with ASD, but
the question has to be raised as to why Jack was the only
student who may be considered a nonresponder to the
VIS™ coaching intervention based on the GAS data. There
are a number of possible explanations. To begin with, Jack
was one of only two children who had a concomitant

diagnosis along with ASD and exhibited relatively frequent
problem behaviors. Given that Beckwith-Weidemann syn-
drome features physical symptoms rather than cognitive ones,
it seems unlikely, however, to be an underlying reason for his
performance. Additionally, a perhaps plausible explanation
rests with the fact that requesting—a relatively “easy-to-
teach” and immediately reinforcing communicative
function—was not among his targeted goals; instead, his goals
included the answering of WH questions, directive-following,
and commenting, which arguably tend to be on the more
difficult-to-teach side.

Communication Matrix

The significant difference between pre- and posttest total
scores by SLPs indicates that the Communication Matrix
might be a tool that is sensitive to changes as a result of a
classroom-based exposure to the VIS™ and the VIS™
coaching intervention. This is an exploratory finding within
the confines of this proof-of-concept study. However, the
findings add to the previously documented sensitivity by its
developer (Rowland 2011; Rowland and Fried-Oken 2010).
The individual data presented a more nuanced picture with the
help of additional analyses including the primary level, the
highest level, and reason-pattern scores. Most participants im-
proved their highest level of representation used to communi-
cate as well as the frequency with which they communicated
for each of the four reasons captured by the matrix, including
reasons for which they did not communicate at baseline. Two
of the participants even achieved a balanced reason-pattern
communicating nearly equally across the four reasons.

The combined use of GAS and Communication Matrix is
novel and therefore exploratory. Hence, the question has to be
asked how the reported outcomes using these measures com-
pare to one another. In terms of nonresponders, Jack was
identified as a nonresponder with both measures. The matrix
data corroborated his nonresponder status on GAS in that he
not only did not improve in total score, but he also remained at
the same level of representation, and did not alter his reason-
pattern. Interestingly, an examination of his reason-pattern
score revealed that his score for “obtaining items” went down,
which is consistent with the absence of a GAS goal on
requesting. Katie was identified as a nonresponder by the
Communication Matrix and to some degree also by GAS—
she showed no improvements on her commenting and answer-
ing goals, but improved substantially on her requesting goal.
So, overall, there appears to be fairly good consistency across
the two measures as far as nonresponders are concerned.

Another way to draw comparisons is to examine the actual
overlap between the communicative functions/operations
targeted by the GAS goals and the states, functions, and in-
tents of the matrix. It turns out that only the requesting GAS
goals of three participants overlap with the “C6. Requests new
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object” function of the matrix, and there was good overlap in
scores between the two measures. That being said, it has to be
recognized that the primary focus of the matrix is on expres-
sive communication and half of the GAS goals targeted were
receptive in nature. Furthermore, the GAS scores are based on
direct observations of criterion-referenced performance,
whereas the matrix was used as a generalized measure that is
indirect based on relevant stakeholder perspectives.

The Communication Matrix results by the parents, on the
other hand, showed no significant differences. Parents primar-
ily observe their children in the home environment and in the
community. Since the intervention was classroom-based and
did not train parents or target strategies to promote generali-
zation to the home environment (Schlosser and Lee 2000), it is
likely that the classroom changes did not transfer to the
home/community, and therefore, failed to change scores on
the Communication Matrix. The focus group results as
discussed below, however, yielded a more nuanced look at
generalized language and communication outcomes suggest-
ing that the changes were noted but simply did not rise to the
level of statistical significance with the Communication
Matrix.

Treatment Acceptability

The school team who received the VIS™ coaching interven-
tion perceived the intervention to be highly acceptable going
into the intervention and remained positive following the in-
tervention. This suggests social validity of the VIS™ and the
coaching intervention with which it had been delivered to the
school team. Within an evidence-based practice framework,
interventions that are objectively effective as well as socially
valid are deemed of greater value relative to interventions that
are objectively effective without evidence in terms of social
validity (Schlosser and Raghavendra 2004). The high scores
at pretest are possibly due to expectations created by the
VIS™ workshop provided prior to the pretest. The overall
lower treatment acceptability among the EAs may be attribut-
ed to the fact that they had not received the VIS workshop
prior to the pretest nor were they directly part of the VIS™
coaching intervention. The focus group results for this group
support this interpretation.

Self-Efficacy

The data indicated marked improvements in perceived self-
efficacy by the trained school team (SLPs, special educator).
Their increased confidence in implementing the VIS™ may
have been influenced by one or a combination of the follow-
ing processes: (a) enactive mastery, (b) vicarious learning, and
(c) verbal persuasion (Bandura 1977; Schunk 1991). In terms
of enactive mastery, the completion of the VIS assessment
under the supervision of a trained research assistant may have
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enhanced their confidence. The focused observations resulting
from the coaching intervention may have contributed to vicar-
ious learning as well. Finally, the manner in which the trainer
team provided performance feedback in biweekly videocon-
ferences may have improved how the staff appraised their
self-efficacy.

The self-efficacy of the EAs also improved overtime, al-
though at levels that were lower than those of the trained
school team. The EAs had less pre-existing knowledge about
the VIS™. Because the EAs were not targeted directly in this
coaching intervention, it is plausible that their confidence was
influenced exclusively by vicarious learning. There are sever-
al conditions under which perceived self-efficacy is especially
sensitive to vicarious learning. How this may have played out
in the current project is discussed as follows. For one, when
individuals have little prior experience (as they did with the
VIS™) on which to base their evaluation of their capabilities,
their perceived self-efficacy is susceptible to greater influence
through vicarious learning (Bandura 1977; Schunk 1991;
Takata and Takata 1976). Second, ambiguity about task de-
mands influences the appraisal of self-efficacy (Schunk 1995)
and could have resulted in overall lower levels relative to the
trained school team. At least in the initial phases of the
coaching intervention, the EAs likely were less clear as to
what was expected of them and only later through observa-
tions of the trained school team was ambiguity reduced. Third,
the greater the assumed similarity with the model, the stronger
the influence on self-efficacy. Here, the EAs only observed
SLPs who have a specialized skill set and knowledge, which
may have had a weaker influence on their self-efficacy
(Bandura 1977; Wood 1989).

Focus Groups

The focus group results for the school team fulfilled its
intended complementary role for the quantitative indirect
measures of treatment acceptability and self-efficacy. In terms
of treatment acceptability, the focus group results for both the
school team and the EAs corroborated the yielded high accept-
ability for the VIS™ on the adapted TEI-SF in particular as it
pertains to perceived effectiveness of positive child outcomes.
In terms of self-efficacy of the school team, the quantitative
measure reported significant improvements over the course of
the intervention. The focus group analyses not only substan-
tiated these improvements but also illustrated them more
clearly; over the course of the intervention, the school team
did feel more comfortable in implementing visual supports in
general and technology in particular.

The focus group results for the parents elaborated upon the
lack of statistically significant change from pretest to posttest
reported on the Communication Matrix. That is, the parents
did indeed note improvements in spoken language, directive-
following, and receptive language, but these changes did not
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rise to statistical significance on the matrix. Perhaps, the pri-
mary expressive focus of the matrix might explain this given
that the noted improvements in the focus group were largely
receptive in nature (i.e., directive-following, receptive lan-
guage in general). The parents identified a need to receive
training in visual supports in the home environment, which
is consistent with the identified gap in the research literature
on visual supports (Rutherford et al. 2019). The focus group
results of the school team bolstered and corroborated the pos-
itive child language and communication outcomes yielded
over time as shown by significant changes in GAS scores
and the matrix. Finally, the identification of one nonresponder
via GAS was further corroborated by the focus group results
of the school team.

Limitations and Directions for Future Research

Because of the design employed, it is not clear whether the
outcomes attained are solely attributable to the intervention
and not other services the participants may have received.
That being said, it represents proof-of-concept and a reason-
able stepping-stone for more rigorous designs in the future.
Research into other treatment packages in ASD, which are
now considered evidence-based such as the Early Start
Denver model, began with case studies and similar pre-
experimental group designs (e.g., Vismara and Rogers
2008). Also, newly emerging school-based interventions in
ASD have begun their journey toward being evidence-based
in authentic school settings with pre-experimental designs
(Locke et al. 2019; Suhrheinrich 2015) and some with mixed
methods (e.g., Locke et al. 2016).

Although self-efficacy is considered an important outcome
variable for coaching-based intervention studies such as this
one, it is acknowledged that the VIS™-gspecific measure has
been developed specifically for this intervention and has not
been validated. The small n precluded an analysis into its
psychometric characteristics. Therefore, the results obtained
ought to be viewed as exploratory. Also, the small » made it
impossible to keep the self-efficacy responses as well as the
treatment acceptability responses anonymous. So, it cannot be
ruled out that the responses may have been influenced by
social desirability considerations by the respondents.

On several measures (e.g., GAS, Communication Matrix,
self-efficacy), the changes from baseline to probe 1 were more
pronounced than from probe 1 to probe 2. This can be ex-
plained by the unequal interval when measurements were con-
ducted. While probe 1 was conducted 4 months into the
coaching intervention, probe 2 followed 2 months later.
Hence, this presents an important contextual factor for putting
the differential probe results into perspective.

The obtained results need to be viewed within the context
of'the staffing and qualifications and experiences of the school
team and others who supported the seven students. The

members of the school team and support were not only ex-
ceedingly well-qualified but also had many years of experi-
ence working with children with ASD. The adoption of the
VIS also enjoyed the support from the school district admin-
istration. It remains to be seen whether similar results are
possible with a less-experienced and qualified school team
or in a classroom or school setting that is under-resourced.

In terms of future directions, the focus group results re-
vealed the need for greater parent involvement in the
coaching-based intervention. Parents clearly expressed their
desire to learn more about ways to implement the use of more
visual supports and technology at home. Likewise, the EAs
asked to be directly involved in the training. They are the
frontline adults who provide an extensive amount of instruc-
tional face-to-face time with the students; therefore, they are
critical to the success of classroom-based interventions
(Giangreco et al. 1997). The objective treatment fidelity data,
while positive, were based on a small sample of observations.
Hence, it is unclear whether they are representative of the
practitioner behavior during unobserved times. While prom-
ising, in future replications, the fidelity data should be based
on a larger sample. Finally, this coaching-based intervention
needs to be replicated with a more rigorous design and other
classrooms to further establish internal validity and enhance
generality.

In conclusion, this project provides proof-of-concept that a
coaching intervention involving the VIS™ might be an effec-
tive approach toward improving language, communication,
and/or executive function skills (i.e., transitioning between
activities) in children with ASD in a classroom setting. As
such, this study represents the first step toward establishing
the VIS™ as an empirically-supported treatment for elemen-
tary school-aged children with ASD. The coaching interven-
tion was deemed successful in terms of both criterion-
referenced direct and indirect measures of student outcomes
as well perceived self-efficacy by an experienced school staff.
Additionally, both questionnaires and focus group methodol-
ogy revealed that relevant stakeholders view the coaching
intervention involving the VIS™ as a socially valid treatment
package.

Acknowledgments We thank the parents of the participating students for
their commitment to the project. Also, thanks goes to Ms. Dorcas
Malahlela for transcribing the videotaped focus groups. Dorcas is a
part-time research assistant at the Centre for Augmentative and
Alternative Communication the University of Pretoria and PhD student
at Witwatersrand University.

Author Contributions RWS: designed and oversaw the implementation
of the study, provided training and feedback on the development of treat-
ment goals using goal attainment scaling, converted GAS raw scores into
T-scores, led the development of the self-efficacy instrument and focus
group interview guides, served as focus group moderator, applied the
constant comparative method to the analysis of focus group transcripts,
assisted with data analyses and interpretation, and wrote the paper. HCS:

@ Springer



466

Adv Neurodev Disord (2020) 4:447-470

led the coaching-based intervention both via telehealth and in-person,
contributed to data interpretation, and provided feedback on drafts of
the paper. AAA: oversaw the VIS-specific assessments of each student;
co-led the coaching intervention both via telehealth and in-person;
assisted with feedback on the construction of goal matrices; supervised
the implementation, data entry, and analysis of the communication matrix
in particular with the parents; and reviewed drafts of the paper. AB and
JC: participated as recipients of the coaching-based intervention, imple-
mented VIS-specific assessments, developed draft goals, served as
school-based SLPs implementing the coaching-based VIS intervention
in the classroom, conducted the GAS-specific probes, and reviewed drafts
of the paper. LO’N: participated as recipient of the coaching-based inter-
vention, assisted with implementing VIS-specific assessments, provided
input into the development of draft goals, implemented the VIS interven-
tion in the classroom, and reviewed a draft of the paper. LC: served as the
day-to-day technology support for the implementation of the VIS in the
classroom, served as the assistant moderator of the focus groups, and read
a draft of the paper. LM-D: led the administration that supported and
enabled the implementation of the VIS in the classroom, served as a
liaison to the parents of the participating children, and read a draft of
the paper. RK: conducted all statistical analyses and contributed to their
data interpretation and provided feedback on draft parts of the paper
pertaining to statistical data analyses and interpretation. RP: provided
input into the development, implementation, analysis and interpretation
of the self-efficacy instrument; and reviewed a draft of parts of the paper
pertaining to self-efficacy.

Compliance with Ethical Standards

Conflict of Interest Authors Schlosser and Shane are co-authors on the
book that introduces the Visual Immersion System™ as an assessment
and treatment package (Shane et al. 2014). Drs. Schlosser, Shane, and
Allen served as paid consultants to the Fayetteville-Manlius School
District to provide input into educational services for children with severe
disabilities.

Ethical Approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the
Northeastern University IRB (#17-10-13) and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.

Informed Consent Informed consent was obtained from all individual
participants included in the study.

References

Adamo-Villani, N., Carpenter, E., & Arns, L. (2006). An immersive
virtual environment for learning sign language mathematics. In
Proceeding SIGGRAPH 06' Educators Program, Article # 20,
ACM. https://doi.org/10.1145/1179295.11793 16.

Allen, A. A., Schlosser, R. W., Brock, K. L., & Shane, H. C. (2017). The
effectiveness of aided augmented input techniques for persons with
developmental disabilities: a systematic review. Augmentative and
Alternative Communication, 33(3), 149-159. https://doi.org/10.
1080/07434618.2017.1338752.

Allen, A., Shane, H. C., & Schlosser, R. W. (2018). The Echo™ as a
speaker-independent speech recognition device for children with
autism: an exploratory study. Advances in Neurodevelopmental
Disorders, 2(1), 69-74. https://doi.org/10.1007/s41252-017-0041-
S.

Althaus, M., de Sonneville, L. M., Minderaa, R. B., Hensen, L. G., & Til,
R. B. (1996). Information processing and aspects of visual attention

@ Springer

in children with the DSM-III-R diagnosis “pervasive developmental
disorder not otherwise specified” (PDDNOS): II. Sustained atten-
tion. Child Neuropsychology, 2, 30-38. https://doi.org/10.1080/
09297049608401348.

American Psychological Association. (2017). Diagnostic and statistical
manual of mental disorders. CBS Publishing.

American Speech and Hearing Association. (n.d.). Telepractice.
Retrieved from https://www.asha.org/practice-portal/professional-
issues/telepractice/

Anderson, D. K., Oti, R. S., Lord, C., & Welch, K. (2009). Patterns of
growth in adaptive social abilities among children with autism spec-
trum disorders. Journal of Abnormal Child Psychology, 37(7),
1019-1034. https://doi.org/10.1007/s10802-009-9326-0.

Andzik, N., & Cannella-Malone, H. I. (2017). A review of the pyramidal
training approach for practitioners working with individuals with
disabilities. Behavior Modification, 41(4), 558-580. https://doi.
org/10.1177/0145445517692952.

Arthur-Kelly, M., Sigafoos, J., Green, V., Mathisen, B., & Arthur- Kelly,
R. (2009). Issues in the use of visual supports to promote commu-
nication in individuals with autism spectrum disorder. Disability and
Rehabilitation, 31, 1474-1486. https://doi.org/10.1080/
09638280802590629.

Ashwin, E., Ashwin, C., Rhydderch, D., Howells, J., & Baron-Cohen, S.
(2009). Eagle-eyed visual acuity: an experimental investigation of
enhanced perception in autism. Biological Psychiatry, 65(1), 17-21.
https://doi.org/10.1080/09638280802590629.

Banda, D. R., & Grimmett, D. (2008). Enhancing social and transition
behaviors of persons with autism through activity schedules: a re-
view. Education and Training in Developmental Disabilities, 43,
324-333 https://www jstor.org/stable/23879794.

Bandura, A. (1977). Social learning theory. Englewood Cliffs: Prentice-
Hall.

Bandura, A. (2006). Guide for constructing self-efficacy scales. In F.
Pajares & T. C. Urdan (Eds.), Self-efficacy beliefs of adolescents
(pp- 307-337). Information Age Publishing.

Becker, H., Stuifbergen, A., Rogers, S., & Timmerman, G. (2000). Goal
attainment scaling to measure individual change in intervention
studies. Nursing Research, 49(3), 176—178. https://doi.org/10.
1097/00006199-20005000-00011.

Belfiore, P. B., Fritts, K. M., & Herman, B. C. (2008). The role of pro-
cedural integrity: using self-monitoring to enhance discrete trial in-
struction (DTI). Focus on Autism and other Developmental
Disorders, 23(2), 95-102. https://doi.org/10.1177/
1088357607311445.

Bellini, S., & Akullian, J. (2007). A meta-analysis of video modeling and
video self-modeling interventions for children and adolescents with
autism spectrum disorders. Exceptional Children, 73(3), 264-287.
https://doi.org/10.1177/001440290707300301.

Charlop-Christy, M. H., Le, L., & Freeman, K. A. (2000). A comparison
of video modeling with in vivo modeling for teaching children with
autism. Journal of Autism and Developmental Disorders, 30, 537—
552. https://doi.org/10.1023/a:1005635326276.

Christensen, L. B., Johnson, R. B., & Turner, L. A. (2014). Research
methods, design, and analysis (12th ed.). Boston, MA: Pearson.

Corbin, J., & Strauss, A. (1990). Grounded theory research: procedures,
canons, and evaluative criteria. Qualitative Sociology, 13(1), 3-21.
https://doi.org/10.1007/BF009888593.

Cummins, J. (1998). Immersion education for the millennium: what have
we learned from 30 years of research on second language immer-
sion? In M. R. Childs & R. M. Bostwick (Eds.), Learning through
two languages: research and practice. Second Katoh Gakuen inter-
national symposium on immersion and bilingual education (pp. 34—
47). Japan: Katoh Gakuen.

Curiel, E. S. L., Axe, J., Sainato, D. M., & Goldstein, H. (2020).
Systematic review of matrix training for individuals with autism
spectrum disorder. Focus on Autism and Other Developmental


https://doi.org/10.1145/1179295.1179316
https://doi.org/10.1080/07434618.2017.1338752
https://doi.org/10.1080/07434618.2017.1338752
https://doi.org/10.1007/s41252-017-0041-5
https://doi.org/10.1007/s41252-017-0041-5
https://doi.org/10.1080/09297049608401348
https://doi.org/10.1080/09297049608401348
https://www.asha.org/practice-tal/professionalssues/telepractice/
https://www.asha.org/practice-tal/professionalssues/telepractice/
https://doi.org/10.1007/s10802-009-9326-0
https://doi.org/10.1177/0145445517692952
https://doi.org/10.1177/0145445517692952
https://doi.org/10.1080/09638280802590629
https://doi.org/10.1080/09638280802590629
https://doi.org/10.1080/09638280802590629
https://www.jstor.org/stable/23879794
https://doi.org/10.1097/00006199-20005000-00011
https://doi.org/10.1097/00006199-20005000-00011
https://doi.org/10.1177/1088357607311445
https://doi.org/10.1177/1088357607311445
https://doi.org/10.1023/a:1005635326276
https://doi.org/10.1007/BF009888593

Adv Neurodev Disord (2020) 4:447-470

467

Disorders, 35(1), 55-64. https://doi.org/10.1177/
1088357619881216.

Daar, J. H., Negrelli, S., & Dixon, M. R. (2015). Derived emergence of
WH question-answers in children with autism. Research in Autism
Spectrum Disorders, 19(1), 59—71. https://doi.org/10.1016/j.rasd.
2015.06.004.

Dada, S., Flores, C., Bastable, K., & Schlosser, R. W. (2020). The effects
of augmentative and alternative communication interventions on
receptive language skills of individuals with developomental dis-
abilities: A scoping review. International Journal of Speech-
Language Pathology. https://doi.org/10.1080/17549507.2020.
1797165

Dauphin, M., Kinney, E. M., Stromer, R., & Koegel, R. L. (2004). Using
video-enhanced activity schedules and matrix training to teach
sociodramatic play to a child with autism. Journal of Positive
Behavior Interventions, 6(4), 238-250. https://doi.org/10.1177/
10983007040060040501.

Dickson, K. S., Aarons, G. A., Anthony, L. G., Kenworthy, L., Crandal,
B. R., Williams, K., & Brookman-Frazee, L. (2020). Adaption and
pilot implementation of an autism executive functioning interven-
tion in children’s mental health services: a mixed-methods study
protocol. Pilot Feasibility Studies, 6(55), 1-13. https://doi.org/10.
1186/s40814-020-00593-2.

Fairweather, G. C., Lincoln, M. A., & Ramsden, R. (2016). Speech-
language pathology teletherapy in rural and remote educational set-
tings: decreasing service inequities. International Journal of
Speech-Language Pathology, 18(6), 592—602. https://doi.org/10.
3109/17549507.2016.1143973.

Giangreco, M. F., Edelman, S. W., Luiselli, T. E., & MacFarland, S. Z. C.
(1997). Helping or hovering? Effects of instructional assistant prox-
imity on students with disabilities. Exceptional Children, 64(1), 7—
18. https://doi.org/10.1177/001440299706400101.

Graves Kretlow, A., & Bartholomew, C. C. (2010). Using coaching to
improve the fidelity of evidence-based practices: a review of studies.
Teacher Education and Special Education, 33(4), 279-299. https:/
doi.org/10.1177/0888406410371643.

Greene, J. C., Caracelli, V. J., & Graham, W. F. (1989). Toward a con-
ceptual framework for mixed-method evaluation designs.
Educational Evaluation and Policy Analysis, 11, 255-274. https:/
doi.org/10.3102/01623737011003255.

Greenbaum, T. L. (1998). The handbook for focus group research (2nd
ed.). Thousand Oaks, CA: Sage Publications Inc..

Harmon, A., Schlosser, R. W., Gygi, B., Shane, H. C., Kong, Y.-Y.,
Book, L., MacDuff, K., & Hearn, E. (2014). The effects of environ-
mental sounds on the naming of animated AAC graphic symbols.
Augmentative and Alternative Communication, 30(4), 298-313.
https://doi.org/10.3109/07434618.2014.966206.

Hegde, M. N., & Salvatore, A. P. (2019). Clinical research in communi-
cation disorders: principles and strategies (4th ed.). San Diego, CA:
Plural Publishing Company.

Hogdon, L. (1995). Visual strategies for improving communication.
Troy, MI: Quirk Roberts.

Hong, E. R., Ganz, J. B., Mason, R., Morin, K., Davis, J. L., Ninci, J.,
Neely, L. C., Boles, M. B., & Gilliland, W. D. (2016). The effects of
video modeling in teaching functional living skills to persons with
ASD: a meta-analysis of single-case studies. Research in
Developmental Disabilities, 57, 158—169. https://doi.org/10.1016/j.
1idd.2016.07.001.

Hudry, K., Leadbitter, K., Temple, K., Slonims, V., McConachie, H.,
Aldred, C., Howlin, P., Charman, T., & PACT Consortium.
(2010). Preschoolers with autism show greater impairment in recep-
tive compared with expressive language abilities. International
Journal of Language and Communication Disorders, 45(6), 681—
690. https://doi.org/10.3109/13682820903461493.

Johnson, B. R., Onwuegbuzie, A. J., & Turner, L. A. (2007). Toward a
definition of mixed methods research. Journal of Mixed Methods
Research, 1, 112—133. https://doi.org/10.1177/1558689806298224.

Joyce, B., & Showers, B. (2002). Student achievement through staff
development (3rd ed.). Association for Supervision and
Curriculum Development.

Kasari, C., & Smith, T. (2013). Interventions in schools for children with
autism spectrum disorders: methods and recommendations. Autism,
17(3), 254-267. https://doi.org/10.1177/1362361312470496.

Kelley, M. L., Heffer, R. W., Gresham, F. M., & Elliott, S. N. (1989).
Development of a modified Treatment Evaluation Inventory.
Journal of Psychopathology and Behavioral Assessment, 11(3),
235-247. https://doi.org/10.1007/BF00960495.

Kiresuk, T. J., Smith, A., & Cardillo, J. E. (1994). Goal attainment scal-
ing: applications, theory, and measurement. New Y ork: Psychology
Press.

Knight, V., Sartini, E., & Spriggs, A. D. (2015). Evaluating visual activity
schedules as evidence-based practice for individuals with autism
spectrum disorders. Journal of Autism and Developmental
Disorders, 45, 157-178. https://doi.org/10.1007/s10803-014-2201-
Z.

Kover, S. T., McDuffie, A. S., Hagerman, R. J., & Abbeduto, L. (2013).
Receptive vocabulary in boys with autism spectrum disorder: cross-
sectional developmental trajectories. Journal of Autism and
Developmental Disorders, 43, 2696-2709. https://doi.org/10.1007/
s10803-013-1823-x.

Krueger, R. A., & Casey, M. A. (2014). Focus groups: a practical guide
for applied research (5th ed.). Sage Publishing Inc..

Lequia, J., Machalicek, W., & Rispoli, M. J. (2012). Effects of activity
schedules on challenging behavior exhibited in children with autism
spectrum disorders: a systematic review. Research in Autism
Spectrum Disorder, 6, 480—-492. https://doi.org/10.1016/j.rasd.
2011.07.008.

Locke, J., Beidas, R. S., Marcus, S., Stahmer, A., Aarons, G. A., Lyon, A.
R., Cannuscio, C., Barg, F., Dorsey, S., & Mandell, D. S. (2016). A
mixed methods study of individual and organizational factors that
affect implementation of interventions for children with autism in
public schools. Implementation Science, 11, 135—144. https://doi.
org/10.1186/s13012-019-0877-3.

Locke, J., Kang-Yi, C., Pellecchia, M., & Mandell, D. S. (2019). It’s
messy but real: a pilot study of the implementation of a social en-
gagement intervention for children with autism in schools. Journal
of Research in Special Educational Needs, 19, 135-144. https://doi.
org/10.1111/1471-3802.12436.

Maenner, M. J., Shaw, K. A., Baio, J., Washington, A., Patrick, M.,
DiRienzo, M., Christensen, D. L., Wiggins, L. D., Pettygrove, S.,
Andrews, J. G., Lopez, M., Hudson, A., Baroud, T., Schwenk, Y.,
White, T., Robinson Rosenberg, C., Lee, L.-C., Harrington, R. A.,
Huston, M., Hewitt, A., Esler, A., etal. (2020). Prevalence of autism
spectrum disorder among children aged 8 years — autism and devel-
opmental disabilities monitoring network, 11 sites, United States,
2016. MMWR Surveillance Summaries, 69(SS-4), 1-12. https://
doi.org/10.15585/mmwr.ss6904al external icon.

Martin, R. J., Anderson, C. M., Gould, K., Morganelli, M., & Kleinert,
W. (2020). A descriptive secondary analysis of evidence-based in-
terventions for students with autism spectrum disorder.
Contemporary School Psychology. https://doi.org/10.1007/s40688-
020-00282-0.

McDaniel, J., Yoder, P., Woynaroski, T., & Watson, L. R. (2018).
Predicting receptive-expressive vocabulary discrepancies in pre-
school children with autism spectrum disorder. Journal of Speech,
Language, and Hearing Research, 61(6), 1426—1439. https://doi.
org/10.1044/2018 JSLHR-L-17-0101.

Mechling, L. C., & Gustafson, M. (2008). Comparison of static picture
and video prompting on the performance of cooking related tasks by

@ Springer


https://doi.org/10.1177/1088357619881216
https://doi.org/10.1177/1088357619881216
https://doi.org/10.1016/j.rasd.2015.06.004
https://doi.org/10.1016/j.rasd.2015.06.004
https://doi.org/10.1080/17549507.2020.1797165
https://doi.org/10.1080/17549507.2020.1797165
https://doi.org/10.1177/10983007040060040501
https://doi.org/10.1177/10983007040060040501
https://doi.org/10.1186/s40814-020-00593-2
https://doi.org/10.1186/s40814-020-00593-2
https://doi.org/10.3109/17549507.2016.1143973
https://doi.org/10.3109/17549507.2016.1143973
https://doi.org/10.1177/001440299706400101
https://doi.org/10.1177/0888406410371643
https://doi.org/10.1177/0888406410371643
https://doi.org/10.3102/01623737011003255
https://doi.org/10.3102/01623737011003255
https://doi.org/10.3109/07434618.2014.966206
https://doi.org/10.1016/j.ridd.2016.07.001
https://doi.org/10.1016/j.ridd.2016.07.001
https://doi.org/10.3109/13682820903461493
https://doi.org/10.1177/1558689806298224
https://doi.org/10.1177/1362361312470496
https://doi.org/10.1007/BF00960495
https://doi.org/10.1007/s10803-014-2201-z
https://doi.org/10.1007/s10803-014-2201-z
https://doi.org/10.1007/s10803-013-1823-x
https://doi.org/10.1007/s10803-013-1823-x
https://doi.org/10.1016/j.rasd.2011.07.008
https://doi.org/10.1016/j.rasd.2011.07.008
https://doi.org/10.1186/s13012-019-0877-3
https://doi.org/10.1186/s13012-019-0877-3
https://doi.org/10.1111/1471-3802.12436
https://doi.org/10.1111/1471-3802.12436
https://doi.org/10.15585/mmwr.ss6904a1external_icon
https://doi.org/10.15585/mmwr.ss6904a1external_icon
https://doi.org/10.1007/s40688-020-00282-0
https://doi.org/10.1007/s40688-020-00282-0
https://doi.org/10.1044/2018_JSLHR-L-17-0101
https://doi.org/10.1044/2018_JSLHR-L-17-0101

468

Adv Neurodev Disord (2020) 4:447-470

students with autism. Journal of Special Education Technology,
23(3), 31-45. https://doi.org/10.1177/016264340802300304.

Mechling, L. C., & Hunnicutt, J. R. (2011). Computer-based video self-
modeling to teach receptive understanding of prepositions by stu-
dents with intellectual disabilities. Education and Training in
Autism and Developmental Disabilities, 46, 369-385.

Mesibov, G. B., Schopler, E., & Hearsey, K. A. (1994). Structured teach-
ing. In E. Schopler & G. B. Mesibov (Eds.), Behavioral issues in
autism (pp. 195-207). New York: Plenum.

Mirenda, P., & lacono, T. (2009). Autism spectrum disorders and AAC.
Baltimore, MD: Paul H. Brookes Publishing Co..

National Autism Center. (2015). National standards project, phase 2.
MA: Randolph.

National Research Council. (2001). Educating children with autism.
Washington DC: National Academy Press.

Nigam, R., Schlosser, R. W., & Lloyd, L. L. (2006). Concomitant use of
the matrix strategy and the mand-model procedure in teaching
graphic symbol combinations. Augmentative and Alternative
Communication, 22(3), 160—177. https://doi.org/10.1080/
07434610600650052.

Njardvik, U., & Kelley, M. L. (2008). Cultural effects on treatment ac-
ceptability: a comparison of the acceptability of behavioral interven-
tions between Icelandic and American parents. Nordic Psychology,
60(4), 283-294. https://doi.org/10.1027/1901-2276.60.4.283.

O’Brien, A., Schlosser, R. W., Shane, H. C., Abramson, J., Allen, A., Yu,
C., & Dimery, K. (2016). Just-in-time visual supports for children
with autism via the Apple Watch: a pilot feasibility study. Journal of
Autism and Developmental Disorders, 46(12), 3818-3823. https://
doi.org/10.1007/s10803-016-2891-5.

O’Brien, A., Schlosser, R. W., Yu, C., Allen, A. A., & Shane, H. (2020).
Repurposing a smartwatch to support individuals with autism spec-
trum disorder: sensory and operational considerations. Journal of’
Special Education Technology. First published February 13, 2020.
https://doi.org/10.1177/0162643420904001.

Odom, S., Cox, A., Brock, M. E., & National Professional Development
Center ASD. (2013). Implementation science, professional develop-
ment, and autism spectrum disorders. Exceptional Children, 79(3),
233-251. https://doi.org/10.1177/001440291307900207.

Quill, K. A. (1997). Instructional considerations for young children with
autism: the rationale for visually cued instruction. Journal of Autism
and Developmental Disorders, 27(6), 697-714. https://doi.org/10.
1023/A:1025806900162.

Pasupathy, R., & Bogschutz, R. J. (2013). An investigation of graduate
speech-language pathology students’ SLP clinical self-efficacy.
Contemporary Issues in Communication Sciences and Disorders,
40, 151-159. https://doi.org/10.1044/cicsd_40_F_151.

Pierce, K. L., & Schreibman, L. (1994). Teaching daily living skills to
children with autism in unsupervised settings through pictorial self-
management. Journal of Applied Behavior Analysis, 27(3), 471—
481. https://doi.org/10.1901/jaba.1994.27-471.

Raghavendra, P., Hutchinson, C., Grace, E., Wood, D., & Newman, L.
(2018). ““I like talking to people on the computer”: outcomes of a
home-based intervention to develop social media skills in youth with
disabilities living in rural communities. Research in Developmental
Disabilities, 76, 110—-123. https://doi.org/10.1016/j.ridd.2018.02.
012.

Reinke, W. M., Stormont, M., Herman, K. C., & Newcomer, L. (2014).
Using coaching to support teacher implementation of classroom-
based interventions. Journal of Behavioral Education, 23, 150—
167. https://doi.org/10.1007/s10864-013-9186-0.

Remner, R., Baker, M., Karter, C., Kearns, K., & Shane, H. (2016). Use
of augmented input to improve understanding of spoken directives
by children with moderate to severe autism spectrum disorder.
eHearsay, 6(3), 4-10.

Rose, V., Trembath, D., Keen, D., & Paynter, J. (2016). The proportion of
minimally verbal children with autism spectrum disorder in a

@ Springer

community-based early intervention programme. Journal of
Intellectual Disabilities Research, 60(5), 464—477. https://doi.org/
10.1111/ir.12284.

Rowland, C. (2013). Handbook: online communication matrix. Oregon
Health & Science University Retrieved from: http://www.
communicationmatrix.org.

Rowland, C. (2011). Using the communication matrix to assess expres-
sive skills in early communicators. Communication Disorders
Quarterly, 32(3), 190-201. https://doi.org/10.1177/
1525740110394651.

Rowland, C., & Schweigert, P. (2002). Functional problem solving skills
for children with pervasive developmental disorders (final report).
Oregon Health & Science University, Oregon

Rowland, C., & Fried-Oken, M. (2010). Communication matrix: a clin-
ical and research assessment tool targeting children with severe
communication disorders. Journal of Pediatric Rehabilitation
Medicine, 3(4), 319-329. https://doi.org/10.3233/RPM-2010-0144.

Ruble, L., & McGrew, J. H. (2013). Teacher and child predictors of
achieving IEP goals of children with autism. Journal of Autism
and Developmental Disorders, 43(12), 2748-2763. https://doi.org/
10.1007/s10803-013-1884-x.

Ruble, L., McGrew, J. H., & Toland, M. D. (2012). Goal attainment
scaling as an outcome measure in randomized controlled trials of
psychosocial interventions in autism. Journal of Autism and
Developmental Disorders, 42(9), 1974-1983.

Ruble, L. A., McGrew, J. H., Toland, M. D., Dalrymple, N. J., & Jung, L.
A. (2013). A randomized controlled trial of COMPASS web-based
and face-to-face teacher coaching in autism. Journal of Consulting
and Clinical Psychology, 81(3), 566-572. https://doi.org/10.1037/
a0032003.

Rutherford, M., Baxter, J., Grayson, A., Johnston, L., & O’Hare, A.
(2019). Visual supports at home and in the community for individ-
uals with autism spectrum disorders: a scoping review. Autism,
24(2), 447-469. https://doi.org/10.1177/1362361319871756.

Schlosser, R. W. (2002). On the importance of being earnest about treat-
ment integrity. Augmentative and Alternative Communication,
18(1), 36-44. https://doi.org/10.1080/aac.18.1.36.44.

Schlosser, R. W. (2004). Goal attainment scaling as a clinical measure-
ment technique in communication disorders: a critical review.
Journal of Communication Disorders, 37(3), 217-239. https://doi.
org/10.1016/j.jcomdis.2003.09.003.

Schlosser, R. W., Brock, K., Koul, R., Shane, H. C., & Flynn, S. (2019).
Do animations facilitate understanding of graphic symbols
representing verbs in children with autism spectrum disorder?
Journal of Speech, Language, and Hearing Research, 62(4), 965—
978. https://doi.org/10.1044/2018 JSLHR-L-18-0243.

Schlosser, R. W., & Koul, R. (2015). Speech output technologies in
interventions for individuals with autism spectrum disorders: a scop-
ing review. Augmentative and Alternative Communication, 31(4),
285-309. https://doi.org/10.3109/07434618.2015.1063689.

Schlosser, R. W., Koul, R., Shane, H., Sorce, J., Brock, K., Harmon, A.,
et al. (2014). Effects of animation on naming and identification
across two graphic symbol sets representing verbs and prepositions.
Journal of Speech, Language, and Hearing Research, 57(5), 1779—
1791. https://doi.org/10.1044/2014 JSLHR-L-13-0193.

Schlosser, R. W., Laubscher, E., Sorce, J., Koul, R., Flynn, S., Hotz, L.,
et al. (2013). Implementing directives that involve prepositions with
children with autism: a comparison of spoken cues with two types of
augmented input. Augmentative and Alternative Communication,
29(2), 132—145. https://doi.org/10.3109/07434618.2013.784928.

Schlosser, R. W., & Lee, D. (2000). Promoting generalization and main-
tenance in augmentative and alternative communication: a meta-
analysis of 20 years of effectiveness research. Augmentative and
Alternative Communication, 16(4), 208-227. https://doi.org/10.
1080/07434610012331279074.


https://doi.org/10.1177/016264340802300304
https://doi.org/10.1080/07434610600650052
https://doi.org/10.1080/07434610600650052
https://doi.org/10.1027/1901-2276.60.4.283
https://doi.org/10.1007/s10803-016-2891-5
https://doi.org/10.1007/s10803-016-2891-5
https://doi.org/10.1177/0162643420904001
https://doi.org/10.1177/001440291307900207
https://doi.org/10.1023/A:1025806900162
https://doi.org/10.1023/A:1025806900162
https://doi.org/10.1044/cicsd_40_F_151
https://doi.org/10.1901/jaba.1994.27-471
https://doi.org/10.1016/j.ridd.2018.02.012
https://doi.org/10.1016/j.ridd.2018.02.012
https://doi.org/10.1007/s10864-013-9186-0
https://doi.org/10.1111/jir.12284
https://doi.org/10.1111/jir.12284
http://www.communicationmatrix.org
http://www.communicationmatrix.org
https://doi.org/10.1177/1525740110394651
https://doi.org/10.1177/1525740110394651
https://doi.org/10.3233/RPM-2010-0144
https://doi.org/10.1007/s10803-013-1884-x
https://doi.org/10.1007/s10803-013-1884-x
https://doi.org/10.1037/a0032003
https://doi.org/10.1037/a0032003
https://doi.org/10.1177/1362361319871756
https://doi.org/10.1080/aac.18.1.36.44
https://doi.org/10.1016/j.jcomdis.2003.09.003
https://doi.org/10.1016/j.jcomdis.2003.09.003
https://doi.org/10.1044/2018_JSLHR-L-18-0243
https://doi.org/10.3109/07434618.2015.1063689
https://doi.org/10.1044/2014_JSLHR-L-13-0193
https://doi.org/10.3109/07434618.2013.784928
https://doi.org/10.1080/07434610012331279074
https://doi.org/10.1080/07434610012331279074

Adv Neurodev Disord (2020) 4:447-470

469

Schlosser, R. W., McGhie-Richmond, D., Blackstien-Adler, S., Mirenda,
P., Antonius, K., & Janzen, P. (2000). Training a school team to
integrate technology meaningfully into the curriculum: effects on
student participation. Journal of Special Education Technology,
15, 31-44. https://doi.org/10.1177/016264340001500103.

Schlosser, R. W., O’Brien, A., Yu, C., Abramson, J., Allen, A., Flynn, S.,
& Shane, H. C. (2017). Repurposing everyday technologies to pro-
vide just-in-time visual supports to children with intellectual disabil-
ity and autism: a pilot feasibility study with the Apple Watch®.
International Journal of Developmental Disabilities, 63(4), 221—
227. https://doi.org/10.1080/20473869.2017.1305138.

Schlosser, R. W., & Raghavendra, P. (2004). Evidence-based practice in
augmentative and alternative communication. Augmentative and
Alternative Communication, 20(1), 1-21. https://doi.org/10.1080/
07434610310001621083.

Schlosser, R. W., Walker, E., & Sigafoos, J. (2006). Increasing opportu-
nities for requesting in children with developmental disabilities re-
siding in group homes through pyramidal training. Education and
Training in Developmental Disabilities, 41(3), 244-252 https:/
www.jstor.org/stable/23880198.

Schopler, E., Van Bourgondien, M. E., Wellman, G. J., & Love, S. R.
(2010). Child Autism Rating Scale™ (2nd ed.). Western
Psychological Services Publishing.

Schunk, D. H. (1991). Learning theories: an educational perspective.
Merrill.

Schunk, D. H. (1995). Self-efficacy, motivation, and performance.
Journal of Applied Sport Psychology, 7(2), 112—137. https://doi.
0rg/10.1080/10413209508406961.

Schwartz, 1., Sandall, S., McBride, B., & Boulware, G. L. (2004). Project
DATA (Developmentally Appropriate Treatment for Autism): an
inclusive school-based approach to educating young children with
autism. Topics in Early Childhood Special Education, 24, 156—168.
https://doi.org/10.1177/02711214040240030301.

Schlosser, R. W. (1999). Social validation of interventions in augmenta-
tive and alternative communication. Augmentative and Alternative
Communication, 15, 234-247. https://doi.org/10.1080/
07434619912331278775.

Schlosser, R. W., Shane, H., Sorce, J., Koul, R., Bloomfield, E.,
Debrowski, L., DeLuca, T., Miller, S., Schneider, D., & Neff, A.
(2012). Animation of graphic symbols representing verbs and prep-
ositions: Effects on transparency, name agreement, and identifica-
tion. Journal of Speech, Language, and Hearing Research, 55, 342-
358.

Sevcik, R. A. (2006). Comprehension: an overlooked component in aug-
mented language development. Disability and Rehabilitation, 28,
159-167. https://doi.org/10.1080/09638280500077804.

Shah, A., & Frith, U. (1993). Why do autistic individuals show superior
performance on the block design task? Journal of Child Psychology
and Psychiatry, 34(8), 1351-1364. https://doi.org/10.1111/5.1469-
7610.1993.tb02095 x.

Shane, H. C., Laubscher, E. H., Schlosser, R. W., Flynn, S., Sorce, J. F.,
& Abramson, J. (2012). Applying technology to visually support
language and communication in individuals with autism spectrum
disorders. Journal of Autism and Developmental Disorders, 42(6),
1228-1235. https://doi.org/10.1007/s10803-011-1304-z.

Shane, H. C., Laubscher, E., Schlosser, R. W., Fadie, H. L., Sorce, J. F.,
Abramson, J. S., Flynn, S., & Corley, K. (2014). Enhancing com-
munication for individuals with autism: a guide to the Visual
Immersion System. Paul H. Brookes Publishing Co.

Shane, H. C., & Albert, P. D. (2008). Electronic screen media for persons
with autism spectrum disorders: results of a survey. Journal of
Autism and Developmental Disorders, 38(8), 1228—1235. https://
doi.org/10.1007/s10803-007-0527-5.

Shire, S. Y., & Kasari, C. (2014). Train the trainer effectiveness trials of
behavioral intervention for individuals with autism: a systematic
review. American Journal on Intellectual and Developmental

Disabilities, 119(5), 436—451. https://doi.org/10.1352/1944-7558-
119.5.436.

Sigafoos, J., Drasgow, E., & Schlosser, R. W. (2003). Strategies for
beginning communicators. In R. W. Schlosser (Ed.), The efficacy
of augmentative and alternative communication: towards evidence-
based practice (pp. 323-346). New York: Academic.

Smith, A. (1994). Introduction and overview. In T. Kiresuk, A. Smith, &
J. Cardillo (Eds.), Goal attainment scaling: applications, theory,
and measurement (pp. 1-14). Erlbaum.

Smith, S. W., Daunic, A. P., & Taylor, G. G. (2007). Treatment fidelity in
applied educational research: expanding the adoption and applica-
tion of measures to ensure evidence-based practice. Education and
Treatment of Children, 30(4), 121-134. https://doi.org/10.1353/etc.
2007.0033.

Snyder, P. A., Hemmeter, M. L., & Fox, L. (2015). Supporting imple-
mentation of evidence-based practices through practice-based
coaching. Topics in Early Childhood Special Education, 35(3),
112-123. https://doi.org/10.1177/0271121415594925.

Steinbrenner, J. R., Hume, K., Odom, S. L., Morin, K. L., Nowell, S. W.,
Tomaszewski, B., Szendrey, S., McIntyre, N. S., Yiicesoy-Ozkan,
S., & Savage, M. N. (2020). Evidence-based practices for children,
youth, and young adults with autism. The University of North
Carolina at Chapel Hill, Frank Porter Graham Child Development
Institute, National Clearinghouse on Autism Evidence and Practice
Review Team.

Suhrheinrich, J. (2015). A sustainable model for training teachers to use
pivotal response training. Autism, 19(6), 713—723. https://doi.org/
10.1177/1362361314552200.

Suhrheinrich, J. (2011). Training teachers to use pivotal response training
with children with autism: coaching as a critical component.
Teacher Education and Special Education, 34(4), 339-349.
https://doi.org/10.1177/0888406411406553.

Sutherland, S., Trembath, D., & Roberts, J. (2018). Telehealth and au-
tism: a systematic search and review of the literature. International
Journal of Speech-Language Pathology, 20(3), 324-336. https://
doi.org/10.1080/17549507.2018.1465123.

Tager-Flusberg, H., & Kasari, C. (2013). Minimally verbal school-aged
children with autism: the neglected end of the spectrum. Autism
Research, 6(6), 468—478. https://doi.org/10.1002/aur.1329.

Takata, C., & Takata, T. (1976). The influence of models in the evalua-
tion of ability: two functions of social comparison processes.
Japanese Journal of Psychology, 47(2), 74-84. https://doi.org/10.
4992/jjpsy.47.74.

Thaut, M. H. (1987). Visual versus auditory (musical) stimulus prefer-
ences in autistic children: a pilot study. Journal of Autism and
Developmental Disorders, 17(3), 425-432. https://doi.org/10.
1007/BF01487071.

Tiede, G., & Walton, K. M. (2019). Meta-analysis of naturalistic devel-
opmental behavioral interventions for young children with autism
spectrum disorder. Autism, 23(8), 2080-2095. https://doi.org/10.
1177/1362361319836371.

Turner-Stokes, L. (2009). Goal attainment scaling (GAS) in rehabilita-
tion: a practical guide. Clinical Rehabilitation, 23(4), 362-370.
https://doi.org/10.1177/0269215508101742.

Vaughan, C. A. (2011). Test review: Childhood Autism Rating Scale (2™
ed.). Journal of Psychoeducational Assessment, 29(5), 489-493.

Vismara, L. A., & Rogers, S. J. (2008). The early start Denver model: a
case study of an innovative practice. Journal of Early Intervention,
31, 91-108. https://doi.org/10.1177/1053815108325578.

Watanabe, M., & Sturmey, P. (2003). The effect of choice making op-
portunities during activity schedules on task engagement of adults
with autism. Journal of Autism and Developmental Disorders,
33(5), 535-538. https://doi.org/10.1023/a:1025835729718.

Wilcoxon, F. (1945). Individual comparisons by ranking methods.
Biometrics Bulletin, 1(6), 80-83. https://doi.org/10.2307/3001968.

@ Springer


https://doi.org/10.1177/016264340001500103
https://doi.org/10.1080/20473869.2017.1305138
https://doi.org/10.1080/07434610310001621083
https://doi.org/10.1080/07434610310001621083
https://www.jstor.org/stable/23880198
https://www.jstor.org/stable/23880198
https://doi.org/10.1080/10413209508406961
https://doi.org/10.1080/10413209508406961
https://doi.org/10.1177/02711214040240030301
https://doi.org/10.1080/07434619912331278775
https://doi.org/10.1080/07434619912331278775
https://doi.org/10.1080/09638280500077804
https://doi.org/10.1111/j.1469-7610.1993.tb02095.x
https://doi.org/10.1111/j.1469-7610.1993.tb02095.x
https://doi.org/10.1007/s10803-011-1304-z
https://doi.org/10.1007/s10803-007-0527-5
https://doi.org/10.1007/s10803-007-0527-5
https://doi.org/10.1352/1944-7558-119.5.436
https://doi.org/10.1352/1944-7558-119.5.436
https://doi.org/10.1353/etc.2007.0033
https://doi.org/10.1353/etc.2007.0033
https://doi.org/10.1177/0271121415594925
https://doi.org/10.1177/1362361314552200
https://doi.org/10.1177/1362361314552200
https://doi.org/10.1177/0888406411406553
https://doi.org/10.1080/17549507.2018.1465123
https://doi.org/10.1080/17549507.2018.1465123
https://doi.org/10.1002/aur.1329
https://doi.org/10.4992/jjpsy.47.74
https://doi.org/10.4992/jjpsy.47.74
https://doi.org/10.1007/BF01487071
https://doi.org/10.1007/BF01487071
https://doi.org/10.1177/1362361319836371
https://doi.org/10.1177/1362361319836371
https://doi.org/10.1177/0269215508101742
https://doi.org/10.1177/1053815108325578
https://doi.org/10.1023/a:1025835729718
https://doi.org/10.2307/3001968

470

Adv Neurodev Disord (2020) 4:447-470

Wood, J. V. (1989). Theory and research concerning social comparison
of personal attributes. Psychological Bulletin, 106(2), 231-248.
https://doi.org/10.1037/0033-2909.106.2.231.

World Health Organization. (2005). Mental health policy and service
guidance package: human resources and training in mental health.
Geneva: World Health Organization.

Yu, C., Shane, H. C., Schlosser, R. W., O’Brien, A., Allen, A. A.,
Abramson, J., & Flynn, S. (2018). An exploratory study of

@ Springer

speech-language pathologists using the Echo Show™ to deliver
visual content. Advances in Neurodevelopmental Disorders, 2(3),
286-292. https://doi.org/10.1007/s41252-018-0075-3.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.


https://doi.org/10.1037/0033-2909.106.2.231
https://doi.org/10.1007/s41252-018-0075-3

	Coaching...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Method
	Participants
	Procedures
	Setting
	Experimental Design
	Experimental and Control Conditions

	Measures
	Goal Attainment Scaling
	CARS2-QPC
	Communication Matrix
	Treatment Acceptability
	Self-Efficacy
	Focus Groups

	Data Analyses

	Results
	IOA and Fidelity of Implementation
	Goal Attainment Scaling
	Inferential Findings
	Descriptive Group and Individual Findings
	Descriptive Findings for Functions and Expressive or Receptive Focus

	Communication Matrix
	Inferential Findings
	Descriptive Group Findings
	Comparison of Communication Matrix with GAS Goals

	Treatment Acceptability
	Self-Efficacy
	Focus Group Results
	School Team Focus Group
	Educational Assistant Focus Group
	Parent Focus Group


	Discussion
	Goal Attainment
	Communication Matrix
	Treatment Acceptability
	Self-Efficacy
	Focus Groups
	Limitations and Directions for Future Research

	References


