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IT’S A COLLABORATIVE TEAM EFFORT: COMMUNICATION SKILLS AND
INTERVENTION PROGRAMS FOR THE YOUNG MINIMALLY VERBAL CHILD WITH
ASD AND CAS AND ONLY CAS

SPECIAL EDUCATION STUDIES

Young children with Autism Spectrum Disorder (ASD) and Childhood Apraxia of Speech (CAS)
often exhibit delays in the acquisition of spoken language. The purpose of this qualitative study
was to: (1) examine the comprehensive ways minimally verbal children with ASD and CAS
differ from minimally verbal children with only CAS; and (2) to examine why despite access and
implementation of oral-motor intervention(s) for young minimally verbal children with ASD and
CAS, many children fail to acquire spoken language. The study is significant because there are:
(1) no current studies regarding the minimally verbal child with ASD and CAS; and (2) there is
an absence of studies regarding the development of speech diagnostic markers for the young
minimally verbal child with ASD that has led to a paucity of research regarding the effectiveness
of oral-motor intervention(s) for these young children. This qualitative research design captured
the inquiries regarding the experiences and perspectives shared by the educators and therapists.
The methods included semi-structured individual interviews administered to fifteen participants.
The participant responses to the five research questions were directly transcribed and categorized
into five themes for the young minimally verbal child with ASD and CAS, four themes for the
young minimally verbal child with only CAS and one sub-theme that corroborated the CAS
responses. The findings suggest that the SLP’s and SLPA were the least congruent in their
responses to what motor-based intervention(s) would be implemented for the young minimally
verbal child with ASD and CAS. AAC communication devices were reported as the primary
intervention tool to implement for both sets of youngsters. Lack of awareness of the latest
research on the development of diagnostic markers for CAS was evident with additional
questions regarding assessments tools for the young minimally verbal child with CAS. All the
participants shared congruent answers as to what motor-based intervention(s) they would
implement for a young minimally verbal child with only CAS. Further research should be
conducted in the development of diagnostic markers for ASD and AAC implementation.
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Chapter I

Introduction

Introduction/Background

Spoken language is one of the greatest achievements of childhood; it opens the door to a
variety of educational and social experiences. Not only is speech considered one of the most
important achievements, it is also considered one of the fastest discrete human motor skills,
involving hundreds of muscle fibers and relying on precise neuronal control (Kent, 2000).
While we take this process for granted, not all children learn to speak with ease. Many children
with developmental disorders display substantial difficulty developing speaking skills. Those
difficulties are often due to neurodevelopmental and neurological disorders that result in speech
and language delays, such as Autism Spectrum Disorders (ASD), a neurodevelopmental
disorder and Childhood Apraxia of Speech (CAS), a neurological disorder. Young children with
ASD are almost universally delayed in the acquisition of spoken language (Paul. Campbell,
Gilbert, Tsiouri, 2013), as well as cognitive, social and stereotypical deficits. Speech sound
disorders (SSD’s), speech delays (SD’s), language delays for young children with ASD, are a
large component of the broader communication deficit involved in ASD and among the most
frequent reasons for initial referral of young children with ASD (Chakrabarti & Fombonne,
2001; Ohta, Nagai, Hara & Sasaki, 1987; Sieger, Pliner, Eschler & Elliott, 1988). While many
preschool-aged children with ASD present significant issues with speech and language

development, most will eventually learn to use spoken language (Tager-Flusberg, Kasari, 2013).



Only about 25% to 30% will be nonverbal or minimally verbal by the time they enter
Kindergarten (Anderson et al., 2007). Given that the goal that useful speech by the age of five

consistently predicts better social and adaptive functioning later in life, the Interagency of

Autism Coordinating Committee (IACC), set a long-term goal that 90% of children with ASD
would acquire useful speech by age five (IACC, 2011). Thus, most efforts at increasing spoken
language have been focused on children younger than five years of age (Tager-Flusberg, Kasari,

2013).

Tager-Flusberg (2013), conducted a study summarizing current knowledge based on
research including minimally verbal children with ASD. She reviewed what is known about
interventions that may be effective in improving language and communication skills and the
need for further research, finding that joint attention skills (both responding and initiating)
predict later language acquisition. Other researchers, considering attentiveness, joint attention
and social motivation, have found that these skills are highly predictive of spoken language
development. Children who scored high on measures of inattentiveness and demonstrated
limited social motivation made far less progress in acquiring language. Thus, directly targeting
problems in joint attention, social motivation, attentiveness and object play skills may be
considered as important targets for children who do not make significant progress in developing
language, while studies continue to reveal scant evidence for effective language interventions for
minimally verbal or non-verbal children with ASD (Tager-Flusberg, Paul, Lord, 2005). Studies
have indicated that therapeutic success has mostly been found in helping children increase
requesting initiations and responses, primarily using visually based Augmentative and
Alternative Communication (AAC) systems. No data exists on improvements in other

communicative functions, such as the young child’s commenting skills and detailed verbal
2



output skills (Tager- Flusberg, Kasari, 2013).
Research findings reveal a connection between oral-motor imitation and abnormal visual

motor attention and interaction skills further identifying an underlying abnormality in the

planning and processing of motor movements and visual-motor integration (Bishop, 2002). Other
studies reveal that the presence of abnormal oral-motor imitation skills is found to be correlated
with the presence of fine motor movements. These impairments in motor planning can broadly
affect speech and motor development, including impairment in daily functioning in home and
school settings. Thus, an evaluation for fine motor and praxis functioning by the Occupational
Therapist (OT) should be considered as part of the developmental screening and/or assessment of
a child with ASD and CAS who manifests SSD’s (Newmeyer et al., 2007). Multiple studies for
young children with ASD have determined that joint attention deficits, an ASD phenotype, as
one of the most typical contributors to the young child’s inability to acquire spoken language
(Vaughan Van Hecke et al., 2012). The young child with ASD is often times dysregulated and
requires an OT assessment to undergo a sensory integrative evaluation to determine how to
sensorially co-regulate the young child until the child is ready to independently regulate
incoming sensory input and be able to successfully engage in joint attention and understand
spoken language (Kasari et al., 2011; Paul et al., 2013; Vaughan Van Hecke, Mundy, Block,
Delgado, Parlade, Pomares, Hobson, 2012). Many research studies indicate that once joint
attention begins to emerge in young children with ASD, the implementation of focused motor-
based learning interventions should be administered (Dalton et al., 2017; Kasari et al., 2011;

Lord, 2010; Mostofsky et al., 2006; Paul et al., 2013).

Young children with CAS are also delayed in the acquisition of language primarily

affecting the planning and sequencing of specific oral-motor movement patterns involved in



speech. This impairment also results in errors in SSD’s and prosody (ASHA, 2007a; Shriberg et
al., 2017), including inconsistent use of consonants and vowels in repeated speech productions,
lengthened and imprecise co-articulatory transitions, and inappropriate lexical and phrasal

prosody (ASHA, 2007a). CAS is estimated to occur in 1 to 2 children per 1,000 children in the

general population (Shriberg, Aram, & Kwiatkowski, 1997), and in 3.4% to 4.3% of children
referred for speech disorders (Delaney & Kent, 2004). Young children with ASD can manifest
symptoms of severe SSD’s that are similar to young children who are diagnosed with only CAS,
who also exhibit SSD. Because speech and language deficits are so debilitating, and the
acquisition of language is so important for speech and language outcomes, interventions with
young children with ASD and CAS and young children with CAS have strongly focused on a
variety of motor-based learning interventions and linguistic programs to help young children
acquire functional language (Anderson et al., 2007; Rogers et al., 2009). The young child with
CAS, typically manifests upper extremity and lower extremity praxis (motor planning and motor

sequencing) as well, that requires an OT to assess an intervene with that holistically

Young children with CAS often-times manifest other disorders as well (i.e. Down’s
Syndrome, Fragile X, Intellectual Deficits, Childhood Integrative Deficits, and Galactosemia)
(Shriberg, 2017). Additionally, young children with CAS are reported to be at risk for reduced
development of reading, spelling, and writing skills, which may also result in decreased social
communication skills and academic potential (Lewis et al., 2004). Recent studies (Hammer,
2009), have found that early intervention implementation is most effective when high
collaboration and communication exists among the professionals involved in the delivery of
services to eligible children and their families. Collaborative efforts among the Speech-

Language Pathologists (SLP’s), Speech-Language Assistant (SLPA), Occupational Therapists



(OT’s), Certified Occupational Therapy Assistants (COTA), Special Educators (SPED’s) and
Early Childhood Special Educators (ECSPED) professionals in the implementation of specific
strategies and techniques are highly recommended (Hammer, 2009). The SPED and/or
ECSPED teacher can easily implement aspects of the SLP and OT interventions in young
children with ASD and CAS. Since SPED and ECSPED teachers are often-times the first
professionals who identify children with speech and language deficits, it is critical that the
SPED and/or ECSPED teacher be knowledgeable of evidenced-based practices and early
intervention services (Odom et al., 2010; Sandall et al., 2005).Most SPED and ECSPED
teachers indicated willingness to facilitate the extension of SLP and OT interventions including
implementation of specific learning goals in their classroom or children with and without

identified disabilities (McDonnell, Brownell, & Wolery, 2001).

Statement of the Problem

Diagnostic guidelines which were recently established for CAS have heightened SLP’s
awareness of the effectiveness of motor-based learning interventions for young children with
CAS (Maass, et al 2009; Shriberg, 2017; Strand, 2010). Although, a few studies indicate a high
co-morbidity of CAS in the population of young children with ASD (Terband, Maassen 2010;
Tierney et al., 2016), other studies indicate that children with ASD did not have the core features
of apraxia of speech that has been reported in contemporary research in CAS or nonspecific
motor speech signs (Shriberg, et al., 2011). Motor-based learning interventions have been used
with young children with ASD and CAS who have made limited spoken language progress.
Currently, there are no motor-based learning interventions for children with ASD and CAS that
have reported to be consistently successful and no study currently investigating this problem
(Mayes, 2012; Tierney 2016). Yet, young children with ASD who have profound SSD and

5



language delays, such that they are minimally verbal or non-verbal, are often undiagnosed or
diagnosed with CAS masked by their language deficits (Tierney et al., 2016). There are,
however, recent studies that indicate efficacy of motor-based interventions for children with
CAS. A recent study conducted by Murray, McCabe & Ballard (2014), reported two motor-based
learning approaches (Integrative Stimulation (DTTC) and Rapid Syllable Transition Treatment
(ReSt) and one linguistic treatment, Integrated Phonological Awareness Interventions, are best
suited for interim clinical use, with sessions to be administered with at least twice a week and 60
trails per session. At this time, DTTC approach has the strongest evidence base, with replicated
evidence of efficacy from several well-controlled single-case experimental design studies from
different independent research groups (Maas, Gildersleeve-Neumann, Jakielski, Stoeckel, 2014).
DTTC appears to work better for children with more severe CAS. Integrated Phonological
Awareness Intervention appears to work better for children four to seven years of age with mild
to severe CAS and ReST appears to work better for children seven to ten years of age with mild-

to-moderate CAS (Murray, McCabe & Ballard, 2014).

Conceptual Framework

A constructionist epistemology utilizing the theoretical perspective of symbolic
interactionism was implemented as a framework further addressing the research questions
(Crotty, 1998). Crotty (1998), states that the
constructionist epistemology is “a way of understanding and explaining how we know and what
we know.” (p. 11). Furthermore, Crotty states that “truth, or meaning, comes into existence in
and out of our engagement with the realities in our world.” (Crotty, 1998, p. 8). The researcher
chose a theoretical perspective that will allow her the opportunity to investigate the experiences,
thoughts and perceptions of SLP’s, SLPA, OT’s, COTA, SPED’s and ECSPED teachers who

6



work with young children with a diagnosis of ASD and CAS and a diagnosis of CAS. The
constructivist epistemology confirms that “meanings are not discovered but constructed.”
(Crotty, 1998, p. 9), as this epistemology will inform the researcher through the interactions,
dialogues and experiences of the SLP’s, SLPA, OT’s, COTA, SPED’s and ECSPED educators.
The research problem required a methodology that allowed the researcher to investigate the
experiences, perceptions, ideas, thoughts, and beliefs of the SLP, SLPA, OT, COTA, SPED’s
and ECSPED educators involved in teaching young children with ASD and CAS and young
children with CAS in a school setting. Meaning, therefore, was constructed by each of the
SLP’s, OT’s, SPED and ECSPED educators. Using symbolic interactions allows the researcher
to examine how different therapists and teachers interact with each other exemplifying a
meaningful matrix that is their lived experience with each other and that are directly involved in

teaching and supporting a young child who is dependent on them (Crotty, 1998, p. 71).

Design of the Study

This study used a qualitative research design in studying how this research understood,
described, predicted and explained through descriptive data, experiences and perceptions about
the “variations in what goes on among the responses provided by the participants and the
implication of those variations for the professionals, children and processes involved.” (Patton,
2015, p. 6). The contributions of qualitative inquiry specifically captured experiences and stories
that understood the educators and therapists’ experiences and perspectives, understanding
context and how and why it matters, identifying unanticipated consequences, and making
therapeutic comparisons to discover important patterns and themes across domains.” (Patton,
2015, p. 13). The qualitative inquiry collected information from people, in order to verify the
information and contemplate what they mean. The qualitative findings were based on: (a) “in-

7



depth, open-ended semi-structured interviews and (2) written communication.” (Patton, 2015, p.

14).

Purpose of the Study

This qualitative study may shed some light in discovering what therapeutic and academic

ways do minimally verbal children with ASD and CAS differ from young children with CAS.

This study will also examine the possibility that, despite access to specific motor-based learning
interventions, some children with ASD and CAS fail to acquire spoken language. Additionally,
this study explored the need for continued collaborative work and support from the SLP’s,
SLPA, OT’s, COTA, SPED’s and ECSPED professionals that directly work with young children
with ASD and CAS to comprehensively communicate and share knowledge and understanding,
improving upon the young child’s communicative, cognitive, academic and social impairments,
as the child prepares to enter Kindergarten in the elementary school setting. By using semi-
structured, focused interviews of professionals who have directly worked in helping and
supporting young children with ASD and CAS and young children with CAS, a comprehensive
picture will be demonstrated regarding the challenges, barriers and successes experienced by the
SLP’s. SLPA, OT’s, COTA, SPED’s and ECSPED professionals involved in working with
young minimally verbal children with ASD and CAS and young minimally verbal children with

CAS.

Research Questions

(1) When intervening with a young child who has ASD and has the speech diagnosis of
CAS or s CAS, what type of motor-based intervention(s) would you provide this

child? Describe your answer.



(2) When intervening with a young child who may have another disorder but not ASD
and has the speech diagnosis of CAS or s CAS, what motor-based intervention would
you provide this child? Describe your answer.

(3) Upon re-evaluation, what young child would demonstrate verbal outpur gains, a
young minimally verbal child with ASD and CAS or a young minimally verbal child

with only CAS? Describe your answer.

(4) When working with these two sets of young minimally verbal children, describe
the school-based collaborative, multidisciplinary efforts that are implemented to

help the young minimally verbal child.

Additional question only asked to the SLP’s and SLPA
(5) Are you aware of the latest research regarding speech guidelines and development of

diagnostic markers for CAS?

Significance of Study

There is a paucity of research addressing the effectiveness of motor-based learning
intervention approaches for young children with ASD and CAS and young children with CAS.
While there are guidelines and diagnostic practices to be used with young children with CAS
(Shriberg, 2014; Strand, 2010), there are no specific guidelines for minimally verbal or non-
verbal young children with ASD. Studies indicate significant dissimilarities in speech, prosody
and voice characteristics of participants with ASD compared to participants with CAS (Paul et
al., 2013; Shriberg, et al., 2011). In a study by Shriberg (2011), the researcher discovered that
children with ASD did not have slow speech rate, lengthened vowels, and common phoneme
distortions that are signs of motor speech disorders in adults (Duffy, 2005) and in contemporary

research in CAS (ASHA 2007b; Aziz et al., 2010). The participants with ASD had voice
9



differences not reported in CAS such as inappropriate loudness, and inappropriate pitch. He also
found modest higher prevalence for SD and substantial higher rates of speech errors in verbal
children with ASD and a higher amount of speech errors are produced in comparison with the
children with CAS. Although, there are a few additional unique factors that differentiate young
children with ASD from CAS, such as joint attention impairments (Mundy, 2017; Mundy,

Sigman, Kasari, 1990; Paul et al, 2013; Sigman & Kasari, 1990; Tager-Flusberg, Paul, & Lord

2005; Vaughan Van Hecke et al., 2012); speech attunement impairments (Gernsbacher et al.,
2008; Paul et al., 2013; Velleman et al., 2009); object play skill impairments (Tomasello, 1995;
Yoder & McDuftie, 2006); gesture impairments (Mostofsky, 2015; Shriberg, et al., 2011; Strand,
2010); voice and prosody impairments (Shriberg, et al., 2011); and generalized praxis deficits
(Ayers, 1995; Dalton, Crais & Vellman, 2017), there continues to be limited studies explaining
why some children with ASD do not learn to speak. Intervention plans for young children with
ASD and CAS and young children with CAS, who manifest severe SSD’s usually receive
intensive motor-based learning intervention approaches that include multi-sensory approaches to
motor planning and sequencing skills. In recent years, there have been a number of studies,
which have identified groups of children with features that are consistent with a diagnosis of
CAS (Ruscello, 2015). In the most recent study by Murray, McCabe, Ballard (2014), the
researchers recruited a total of 47 subjects who underwent diagnostic testing by two examiners
experienced in the diagnosis of CAS and 28 met the criteria for CAS. Following diagnosis, 24

different test measures were then evaluated by rater’s blind to the original diagnosis.

The authors concluded that polysyllabic production accuracy and an oral motor
examination including diadochokinetic rates may be sufficient to identify CAS. Strand et al.,

(2013), reported on the development of Dynamic Evaluation of Motor Speech Skills (DEMSS),

10



which is an assessment measure for young children with severe CAS with severe SSD’s that
presents a detailed speech-sound profile that the child can realistically attain. The authors
concluded the test had adequate reliability and validity and is appropriate for identifying children
with severe SSD due to complete or partial problems in motor planning and programming speech
movements. While accurate identification continues to be a challenge, research findings continue

to provide data that help SLP’s to advance knowledge in this area. Young children with ASD

typically have a comprehensive multi-disciplinary program designed to aid any cognitive,
communicative, social behavior and stereotypical deficit they manifest thus, a comprehensive
motor-based learning intervention approach should be implemented to address their severe
SSD’s and SD. This study collected information from SLP’s, SLPA, OT’s, COTA, SPED’s and
ECSPED who work and have worked with young minimally verbal children with ASD and CAS
and young children with only CAS regarding their intervention decisions and collaborative

efforts. This information was thoroughly and comprehensively shared, explored, and explained.

Procedures

The research design involved collecting the perspectives of six groups of professionals,
SLP’s, SLPA, OT’s, COTA, SPED’s and ECSPED, who work with minimally verbal young
children with ASD/CAS and young children with CAS. This research will discuss the use of
motor-based learning therapeutic interventions with young children with ASD and CAS and
young children with CAS. The methodology and research design drew data from semi-structured
interviews of SLP’s, SLPA, OT’s, COTA, SPED’s and ECSPED’s. In individual sessions, these
professionals will be asked a series of questions focusing on their experiences regarding
implementation of certain motor-based learning intervention approaches, observations and

perceptions of the similarities and differences observed of these two groups of young children

11



ASD and CAS and only CAS, and their perceptions, thoughts and opinions regarding the

children’s therapeutic progress.

Data collected from the interviews was examined holistically to allow for a broader
description of this phenomena. The history of qualitative research is one of telling the stories,
and understanding processes, experiences and perceptions of groups of people who are directly

working or have worked with this special need population. To be considered credible and

trustworthy, qualitative research must occur within the context of the inquiry, represent multiple
voices, and reflect particular quality indicators. The researcher will look for commonalities in
findings across professional domains when intervening with the same population of young
minimally verbal children, ASD and CAS and only CAS. Each experience existed among unique
circumstances with distinctive voices. By telling these stories using qualitative methods, the
researcher gave a voice to the group of professionals involved in working with these young

children (Stake, 2006).

Limitations of the Study

Qualitative research can be very time consuming when the researcher engages in the
interviewing, transcribing, analyzing, and reporting processes. Fewer people are usuallyinvolved
resulting in a smaller study sample, as opposed to a quantitative research study, that includes a
larger study sample to investigate. For qualitative research, the researcher would have to feel
confident regarding their research interview skills and have the ability to ensure rapport and
confidentiality, which can be challenging if sufficient time is not optimally allotted to allow
relationships to grow. Since qualitative research is mostly open-ended, the participants have
increased control over the content of the data collected so the researcher may not be able to

verify the results objectively against the scenarios stated by the respondents. Moreover, one may
12



derive different conclusions based on the same information depending on the personal

characteristics of the researcher (Maxwell, 2005).

Definition of Terms

American Speech and Hearing Association (ASHA). Asha is the national professional,
scientific, and credentialing association for members and affiliates who are audiologists; speech-
language pathologists; speech, language, and hearing scientists; audiology and speech-language

pathology support personnel; and students.

Augmentative and Alternative Communication (AAC): This is the term used to describe
various methods of communication that can help people who are unable to use verbal speech to

communicate. AAC methods vary and may be personalized to meet each individual’s needs.

Autism Spectrum Disorder (ASD). A neurodevelopmental disorder that affects young children

across cognitive, communicative, social and stereotypical domains.

Certified Occupational Therapy Assistant (COTA): A certified occupational therapy assistant
works directly with a licensed occupational therapist performing occupational therapy tasks
under the supervision of a licensed occupational therapist. COTA’s can work in school,

rehabilitation and hospital settings.

Childhood Apraxia of Speech (CAS). A neurological disorder that affects young children’s
motor planning, programming and sequencing of their oral-motor movement patterns creating

speech sound production and prosody errors.

Early Childhood Special Educator (ECSPED). A professional of early childhood special
education who holds a teacher certificate through the state of Oklahoma and teaches youngsters

with exceptional needs in the preschool setting. This professional may be a member of the IEP or
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IFSP evaluation team within the schools setting.

General Educator (Gen Ed). A general educator is a teacher that teaches typically developing

children. It’s the preferred way of describing “regular education.”

High tech devices: Devices involving the production of use of advanced or sophisticated devices
especially in the fields of electronics and computers. This can include communication devices

that can be pre-programmed.

Language Acquisition through Motor Planning (LAMP): This is a therapeutic approach using
motor learning principles and a voice output communication aid to give non-verbal individuals
with autism and other developmental disabilities a method to develop independent and

spontaneous communication.

Low-tech devices: Devices that don’t require much training. These devices may be less
expensive and do not have complex or mechanical features. This can include communication
devices that can be hand-made with large print or include communication devices that can be

applied to old technology that are simply out of date.

Occupational Therapist (OT): A professional who is licensed through the Bureau of
Occupational Licensures who is responsible for assessing fine motor skills implementing
treatments for improving upper extremity/fine moor movements, including sensory integrative
organizations and daily living skills. This professional may be a member of an IEP or IFSP

evaluation team within the school setting.

Oklahoma ABLE Tech.: This is a program that offers over 2,500 devices in many AT
categories including devices and equipment for speech communication, computer access,
hearing, vision, daily living environmental adaptations, learning/development, recreation,
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mobility, seating and positioning.

Paraprofessional Special Educator (Para): A paraprofessional educator is a special education
assistant or teacher’s aide within a school that is generally responsible for specialized or

concentrated assistance for student in elementary and secondary schools.

Picture Exchange Communication System (PECS): This system allows people with little or
no communication abilities to communicate using pictures. People using PECS ae taught to

approach another person and give them a picture of a desired item in exchange for that item.

Physical Therapist (PT): Physical Therapists are movement experts who optimize quality of
life through prescribed exercises, hands-on care, and patient education. Physical therapists teach
patients how to prevent or manage their condition so that they will achieve long-term health

benefits.

Social Communication, Emotional Regulation, and Transactional Support (SCERTS): This
is an overarching approach to autism education created by a multidisciplinary team of experts.
This is a non-exclusive framework for delivering a curriculum specifically designed to address
the key areas of difficulty experienced by young children on the autism spectrum. It has a

significant research basis.

Special Educator (SPED). A professional in special education who holds a teacher certificate
through the state of Oklahoma and teaches students with exceptional needs in the school setting.

This professional may be a member of the IEP evaluation team within the school setting.

Speech Delay (SD): Speech delay is also known as “alalia” and refers to a delay in

the development or use of the mechanisms that produce speech.

Speech-Language Pathologist (SLP): A professional who is licensed through the American
15



Speech and Hearing Association (ASHA) and is responsible for assessing and providing

intervention to children and adults who demonstrate speech and language, voice, fluency, and
other speech related disorders. This professional may be a member of an IEP or IFSP evaluation

team within a school setting.

Speech-Language Pathology Assistant (SLPA): The speech-language pathology assistant
works under the supervision of a licensed speech-language pathologist to help perform many
tasks that are delegated in helping children and adults with speech-language deficits. SLPA’s can

work in schools, rehabilitation and hospital settings.

Speech Sound Disorder (SSD): A speech sound disorder is a communication disorder in which
children and adults have persistent difficulty saying words or sound correctly. Speech sound
productions describes the clear articulation of the phonemes (individual sounds) that makes up

spoken words.

Suspected Childhood Apraxia of Speech (s CAS): Suspected childhood apraxia of speech is
often given to a young minimally verbal child or non-verbal child cannot be formally assessed
because the child’s verbal output is too limited. Once the child demonstrates increased verbal

output, the child can then be formally assessed for Childhood Apraxia of Speech (CAS)

Teacher Assistant (TA): A teaching assistant or teacher’s aide is an individual who assists a
teacher with instructional responsibilities in a regular classroom or special education classrooms

setting.
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Chapter 11

A Review of the Literature

Childhood apraxia of speech (CAS), a motor speech disorder, has caused controversy
within the field of speech-language pathology due to its challenges in diagnosing the condition
and the consistent slow progress in the treatment (ASHA 2007a; Hall 2007). Once CAS is
diagnosed, speech-language pathologists (SLP) face more challenges in terms of treatment
approaches and prognostic indicators. There is limited evidence to support treatment approaches
(ASHA, 2007a; Murray, McCabe & Ballard, 2014), and no clear prognostic indicators to provide
children and their families. Nevertheless, ASHA (2007a) notes that intensive and individualized
treatment and the principles of motor-based learning appear to be important in treatment
(Kovacs, 2017). Children who do not receive an accurate diagnosis may receive treatments that
fail to target the nature of the deficit (Strand & Debertine, 2000; Velleman, 2009). Given the
wide-ranging effects of the disorder, the long-term needs of the young child should be
considered from an early age (Lewis, Freebairn, Hansen, Iyengar, & Taylor, 2004). Over the
years, many terms have been applied to describe Childhood Apraxia of Speech (CAS), including
Developmental Verbal Dyspraxia (DVD), Developmental Apraxia of Speech (DAS), Speech
Dyspraxia (SD), Apraxia of Speech (AOS), and Developmental Articulatory Dyspraxia (DAD)
(ASHA 2007a; Shriberg, Aram & Kwiatkowski, 1997; Stackhouse, 1992). A licensed speech-
language pathologist and developmental pediatrician are responsible for diagnosing CAS. Forthe

purposes of the present study, the definition proposed by the American Speech-Language-
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Hearing Association (2007a) in the recent CAS report will be utilized.

Childhood Apraxia of Speech: Diagnosis, Characteristics, Co-morbidity and Prevalence
Childhood Apraxia of Speech (CAS) is a neurological disorder that primarily impairs the
planning and sequencing of specific oral-motor movement patterns involved in speech in the
absence of neuromuscular deficits such as abnormal reflexes, abnormal tone. CAS may occur as
a result of known neurological impairment, in association with complex neurobehavioral
disorders of known or unknown origin, or as an idiopathic neurogenic SSD. The coreimpairment
in motor planning and/or programming spatiotemporal parameters of movements sequences that
results in errors in speech sound production and prosody (ASHA, 2007a; Shriberg et al., 2017).
This definition recognizes key features commonly observed in young children with CAS and
focuses on the presumed core deficit in speech movement ability. A deficiency in planning of
skilled movement or speech motor control is generally conceptualized as CAS of speech
(Murray, McCabe, Heard & Ballard, 2015; Maassen, Nijland & Van der Meulen, 2001), whilean
execution problem with skilled movement results in dysarthria. A broad range of characteristics
have been suggested to be part of the symptom complex of CAS. These include inconsistency
and high variability in speech production, prosodic anomalies, such as a tendency to stress
unstressed syllables, vowel errors, increasing error rate with increasing length and phonetic
complexity, sequencing difficulties, limited phonemic repertoires, and simple syllable shapes
(Jacks, Marquardt & Davis, 2006). Additional features such as groping behaviors, heightened
awareness of the intelligibility of the child’s own speech and the spontaneous development of
gestures stems to compensate these deficiencies are also often reported (Forrest, 2003). Recent
studies suggest that CAS is over-represented in certain populations, particularly in children with

ASD (Shriberg, et al., 2011; Jouravlev et al., 2019). There has been a longstanding debate over
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the theoretical frameworks of CAS and the nature of motor control deficits in CAS that has led
to over diagnosis and over-representation of CAS in children with ASD (Massen, Nijland,

Vander Meulen, 2001).

A child with CAS will specifically demonstrate speech sound disorders (SSD) that
manifest in inconsistent errors with consonants and vowels in repeated speech productions,
lengthened and imprecise co-articulatory transitions, and inappropriate lexical and phrasal
prosody (ASHA, 2007a). This faulty mechanism includes poor speech sound perception,
disrupted somato-sensation of the tongue and palate, abnormally high levels of neural
noise, atypical auditory-motor neural pathways or over-reliance on auditory feedback

(Tuzzine-Siegler, Hogan, Green, 2017; Terband et al., 2019).

It is important to be mindful of certain critical factors regarding the young child with
CAS. The child with CAS may be nonverbal or have an extremely limited expressive vocabulary
and may not imitate speech stimuli. These issues create a clinical conundrum since the criteria
for a CAS diagnosis is inconsistent errors on vowels and consonants, repeated production of
syllables and/or words, lengthened and disrupted co-articulatory transitions between sounds and
syllables, and inappropriate prosody, especially within lexical or phrasal stress. SLP’s may feel
very strongly that a young child has CAS, but the child may not have the verbal skills that are
necessary to enable appropriate testing. If the SLP is unable to test the child’s verbal skills but
has a strong suspicion that the child has CAS, a provisional diagnosis of suspected childhood
apraxia (s CAS) is usually given. Continue to administer speech-language therapy to the child

allowing the child to acquire some communication skills towards a valid diagnosis of CAS.

There are now implemented diagnostic guidelines to define and classify CAS and

distinguish the disorder from other disorders/etiologies. (Shriberg, et al., 2017). Shriberg’s
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research (2017) was motivated by the clinical need for an evidence-based explanatory account of
CAS. The lack of conclusive diagnostic markers to identify what is currently termed CAS has
been a critical constraint on research to clearly understand, treat, and find ways to prevent this
disorder, and a primary factor underlying its notable overdiagnosis worldwide (Shriberg et al.,
2017). Diagnostic pause parkers (I-IV) were written to develop and discriminate early and
persistent CAS from SD, a prevalent and typically severe subtype of childhood speech sound
disorders. The diagnostic markers also clearly report other disorders that may display CAS such
as, Down’s syndrome, Fragile X, Galactosemia, Childhood Integrative Deficits, and Suspected

Childhood Apraxia of Speech were among these included descriptions,

Speech-Sound Disorder Classification System (SDCS). Shriberg (2017), also developed a speech
disorders classification system (SDCS) by etiology, that was included among the diagnostic
markers. The SDCS elaborates upon three distinct speech classification: (1) speech delay (SD),
(2) speech errors (SE), (3) motor speech disorders (MSD) not otherwise specified. By current
consensus, the signature symptoms of CAS include inconsistent errors on vowels and
consonants, difficulties with co-articulation, and prosodic abnormalities. To a lesser extent,
children with CAS may demonstrate difficulties in forming, storing, and retrieving
representations of auditory/perceptual information. In addition, CAS occurs in a variety of
etiological contexts, including neurogenic, neurological, and idiopathic. The symptoms may
contextually vary. For clinical purposes, CAS appears to provide a tentative explanatory label for
children who have severe irregular and persistent speech disorders, in contrast to the mild-to-
severe, regular and typically self-limiting error patterns of the common form of developmental,

phonological disorders (Shriberg et Aram & Kwiatkowski, 1997; Shriberg et al., 2017).

A broad range of characteristics have been suggested to be part of the symptom complex
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of CAS. These symptoms include: inconsistency and high variability in speech production,
prosodic anomalies, such as a tendency to stress unstressed syllables, vowel errors, increasing
error rate with increasing length and phonetic complexity, sequencing difficulties, limited
phonetic repertoires in simple syllable shapes (Jacks, Marquardt, Davis, 2006). Additional
features such as oral-motor groping and labored behaviors from the young child, heightens the
clinician’s awareness of the young child’s awareness of his/her speech intelligibility and the
spontaneous development of gestures to compensate for these deficits frequently mentioned in

many studies (Forrest, 2003, Hall, 1993).

A number of additional symptoms or features have been commonly reported in cases of
CAS. These include language deficits, difficulties with literacy-related tasks, and motor
coordination impairments. Deficits have been interpreted as either being commonly co-morbid
with CAS, secondary effects of the core deficit underlying CAS, or part of the symptom complex

of the disorder (Highman, 2010). The following are the reported deficits:

Pre-linguistic and Vocal Development Deficits. Clinical observations and parental observations
shared delayed or absent “cooing” and “babbling” histories in young children with CAS
(Maasen, 2002; Shriberg, Aram, and Kwiatkowski, 1997; Velleman, 1994). Due to the dynamic
nature of the young child’s development, the best time to observe such a deficit is very early in
development before the speech motor control system interacts completely with higher language

levels that can add to the complexity of early intervention (Yoder et al., 2006).

Speech-Motor Control Deficits. It has long been noted that children with CAS don’t only have
difficulty with the segmental aspects of speech. These children are often-times described to have
a “staccato” type of speech output, and to be perceived as putting equal stress on multi-syllabic

words. These prosodic issues often persist even when other aspects of speech, such as,
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phonological and syllable output productions have improved. The assignment of lexical stress
was the only measure found to differentiate a group of children with CAS from those with
phonological delays. Given these continued findings, it is stated that inappropriate stress might
stand out as the first candidate to serve as a diagnostic marker for children with CAS (Maassen,
2002; Odell & Shriberg, 2001; Flipsen et al., 19991 Velleman & Shriberg, 1999). A recent study
conducted by Murray and colleagues (2015) recruited 47 children that underwent diagnostic
criteria for CAS resulting in 28 children who met the criteria for CAS. The researchers
concluded that polysyllabic production accuracy and an oral-motor examination including
diadochokinetic rates, the ability to make oral-motor movements in quick succession, may be
sufficient to identify children with CAS. This recent study confirms previous findings that stress
and reinforce that articulatory and prosodic variables are surface features of CAS furthermore
highly recommending that assessment protocols need to include such measures to better identify

children’s verbal motor planning issues (Ruscello, 2015).

Many studies report that CAS is over-represented in certain populations, particularly in
children with ASD (Chenausky, Tager-Flusberg, and Schalug, 2018; Juravlev et al., 2019; Lewis
et al., 2007; Shriberg et al., 2011, Shriberg, Aram, Kwiatkowski, 2000). Findings from
Chenausky, Tager-Flusberg & Schalug (2018), must however, be taken with caution because the
inclusion criteria for intervention study may have inadvertently omitted children with ASD who
cannot consistently verbalize on request. A replication study is highly recommended. In the past
decade, dramatic discoveries have taken place in identifying genetic pathways underlying the
phenotype of CAS. At a neurobiological level, clinical MRI scans, fail to reveal overt, neural
anomalies in individual cases with CAS, although quantitative MRI methods have revealed

subtle brain anomalies at a group level. Several single genes and copy number-variant conditions
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are now associated with CAS, either in relative isolation, as in the case of FOXP2 variants, or
most typically in association with other neuro-developmental conditions, such as epilepsy,
intellectual disabilities and motor impairments. CAS requires careful differential diagnosis from
other childhood speech disorders, but when a severe and persistent diagnosis is confirmed, a
genetic etiology should increasingly be pursued (Morgan & Webster, 2018). Motor
Coordination Deficits. Several studies have indicated a consistent speech motor control deficit in
children with CAS (Kent, 2000; Maassen, Nijland & Van der Meulen, 2001). Speech motor
control encompasses the processes and systems involved in transforming a phonologic
representation of language into an acoustic signal, comprised of phonetic encoding and
articulation, that is often-times described as “idiosyncratic co-articulation patterns.” (Maassen et
al., p.125). Several studies have indicated a consistent speech motor control deficit in children
with CAS further stressing that gestural control associated with perceptually normal sound
production is deficient in children with CAS (Kent, 2000; Maassen, Nijland & Van der Meulen,
2001). Additionally, several studies have reported that the child with CAS may have oral-motor
coordination deficits that further affect their feeding skills. These children are often-times

diagnosed with a severe case of CAS (Bishop, 2002; Ruscello, 2015).

Language Deficits. Language areas reported to be affected include vocabulary acquisition and
expansion of verbal output (Davis & Velleman, 2000), expressive language deficits (Lewis,
Freebairn, Hansen, Sudah, Iyengar & Taylor, 2004), and syntactic deficits (Aram, Ekelman, &
Nation 1984). Researchers have further speculated that there is an over-arching deficiency in
organizing and sequencing linguistic units to account for the syntactic and speech production

errors observed in children with CAS (Velleman & Strand, 1994).

Pre-literacy and Literacy Deficits and Spelling and Writing Deficits. Several studies have
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reported poor phonological skills and literacy acquisition in children with CAS. These studies
have specifically reported poor rhyme detection, word segmentation, spelling and decoding skills
along with other literacy-related skills (Lewis, Freebairn, Hansen, Iyengar, & Taylor, 2004).

Most researchers acknowledge that the literacy difficulties experienced by children with CAS are
likely to be directly related to impaired phonological awareness skills, as seen in children with
other SSD’s, rather than as a core part of the symptom complex of CAS itself. Since children with
other disorders are challenged by phonologic awareness skills involved in literacy learning,
isolating CAS as a core symptom complex is not warranted (Lewis et al., 2004). Along with
reduced development of literacy skills, the young child with CAS displays spelling and writing
skill deficits, which may further result in decreased social communication skills and academic

potential (Lewis et al., 2004).

Childhood Apraxia of Speech: Motor-Based Assessment and Intervention Programs

Given that CAS is a complex disorder that encompasses many diagnostic characteristics,
several considerations for planning and conducting assessments should be considered. As the
literature documents, co-morbid language related deficits are present in children with CAS
therefore, receptive and expressive language evaluations should be part of the comprehensive
evaluation process in documenting a communication profile for the young child with CAS.
Receptive language skills include the ability to understand words and language. Expressive
language skills include, facial expressions, gestures, intentionality, vocabulary, semantics
(word/sentence meaning), morphology, and syntax (grammar rules). Narrative language skills
should also be included, which is a descriptive language sample of a child either composing or
retelling an age appropriate story. This skill should be part of a battery of assessments, given the
current functioning of the young child. A structural, functional evaluation should be performed
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in addition, in order to document any observations of abnormalities in structures, sensation,
strength, range and symmetry. For young children who are a little older and in Kindergarten or
preparing to enter Kindergarten, the evaluation of phonemic awareness and early literacy-related
skills should be included in the comprehensive assessment plan. For the purpose of this study,
only motor-based assessment and screening tools will be addressed. The speech evaluation must
include assessment procedures that will allow the examiner to identify potential features of the
speech disorder. There are only a few formal comprehensive assessment tools that have been
developed to assess CAS. These comprehensive evaluations are the following: (a) The Kaufman
Speech Praxis Test for Children (KSPT), (2-6 years old) (Kauffman, 1995), (b) The Dynamic
Evaluation of Motor Speech Skills (DEMSS,) (3-12 years old) (Strand, McCauley, Weigand,
Stoeckel & Baas, 2010), (c) The Verbal Motor Production Assessment for Children (VMPA,)
(3-12 years old) (Hayden, & Square, 1999), (d) Verbal Apraxia Profile (VAP), (3-13 years old)
(Hickman, 1997), (e) The Screening Test for Developmental Apraxia of Speech (STDA), (4-12
years old) (Blakely, 1982). It is also important to add a comprehensive articulation assessment
tool since an optimal profile of specific phonemes productions are required: (a) Fisher-
Logemann Test of Articulation Competence (2 years and above) (Fisher & Logemann, 1971), (b)
Templin Darley Test of Articulation (2 and above) (Templin & Darley, 1969) and/or Goldman-
Fristoe Test of Articulation (2 and above) (Goldman & Fristoe, 2000). With children who have
50 words or less, the clinician should present a limited number of picture items for the child to

produce (Ruscello, 2015).

There are not many combined screening tools that can assess ASD and CAS. The one
screening tool that is frequently used by speech-language therapists and developmental

pediatricians is the Checklist for Autism Spectrum Disorder (CASD) screening tool (1-16 years
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old) (Mayes, 2012). This is the only tool that thus far is able to assess both disorders. It is
important to mention this screening tool, given the popularity and frequency of usage of this

screening tool by SLP’s and developmental pediatricians.

There is limited empirical research that has examined motor-based intervention efficacy
for children with CAS. The current intervention concepts are based largely on single subject case
study reports and the expert opinions of professional who work with this disorder (Babhr,
Velleman, & Ziegler, 1999; Gildersleeve-Neumann, 2007; Murray, McCabe and Ballard, 2014).
These three evidence-based intervention programs support motor-based efficacy in young

children with CAS:

Integral Stimulation/Dynamic Temporal and Tactile Cueing (DTTC). This intervention program
emphasized use of repetition and imitation with extensive use of auditory and visual models.
DTTC is a variation that includes specific production steps for children with severe CAS.
Intervention follows a “listen to me, watch me, and do what I do” sequences in which the child
hears and sees how the clinician produces a target that should be sequenced and then imitated
(Strand et al., 2010). DTTC utilizes a hierarchical method that includes auditory, visual and
tactile cues, and systematically decreases support as the child achieves success at each level of
the cueing hierarchy. Movement gestures are shaped beginning with direct imitation, moving to
simultaneous production with tactile or gestural cues if discrimination was unsuccessful. As the
cues simultaneously fade the level of difficulty is moved up to spontaneous direct imitation

without cues (Strand & Debertine, 2000; Strand et al., 2006).

Rapid Syllable Transition Treatment (ReST). This intervention program incorporates sound and
prosodic practices to develop sound production skills and appropriate prosody, particularly at the

lexical level. Repetitions of varied sequences of real or nonsense syllables are used to train motor
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flexibility (Velleman, 2000, Velleman & Strand, 1994). Similarly, ReST applies principles of
motor learning to maximize long-term maintenance and generalization of speech skills in
children with CAS. ReST involves intensive practice in production of multi-syllabic,
phonetically permissible pseudo-words to move accuracy of speech sound production, rapid and
fluent transitioning from one sound or syllable to the next, and control for syllable stress within
words. Pseudo-words are used to allow the development and practice of new speech patterns

without interference from existing errors speech patterns (Murray, McCabe, & Ballard, 2014).

Nuffield Dyspraxia Program (NDP3). This intervention addresses motor planning and
programming through the use of practice items that encompass isolated sound productions,
different syllable shapes and transfer to sentences and connected speech. It is described as a
“bottom up” approach, which aims to build accurate speech from core units of single speech
sounds (phonemes) and simple syllables as new motor speech elicitations are established by
utilizing cues and feedback through frequent practice and repetitive sequencing exercises

(Beagley & Williams, 1985; Williams, Finders & Stephens, 2010).

There are other motor based interventions that are popular and utilized by many licensed
speech-language pathologists, however, these intervention programs are not evidence-based.

They are the following:

Kauffman Praxis Approach (K-SLP). This approach focuses on the young child’s motor speech
skills, shaping the vowels, consonants, and syllables. You assess the gestures that the child is
capable of producing moving towards higher levels of motor-speech coordination skills. The
child’s speech and language skills are broken down into smaller units (vowels, consonants,
syllables, and words), and built back up to the target age-appropriate motor speech and language

target skills by additionally utilizing verbal, auditory and tactile cues. These cues eventually fade
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as the child is gaining more responses within sessions utilizing a variety of ways to generalize
the child’s skills to other settings. In this way, successive approximations of target vocabulary
are reinforced, giving the child a functional avenue by which to become an effective vocal

communicator (Kauffman, 1995).

Tactile Facilitation-Prompts for Restructuring Oral Musculature Phonetic Targets (PROMPTS).
This intervention is a dynamic tactile intervention program based on touch pressure, kinesthetic,
and proprioceptive cues. Using this approach, the SLP uses hand cues and stimulates articulatory
movements and helps the child limit unnecessary movements, further helping the child for
correct speech movement gesture or production of speech sounds and/or single words (Hayden,

Eigen, Walker & Olson, 2010).

These comprehensive motor-based programs require intervention to be carried out on a
frequent basis. Intensive intervention for periods of three to five times per week allow for
distributed practice that emphasizes motor planning and production and/or co-development of
phonological awareness and literacy skills. If this is not feasible, and many times it is not due to
service limitations, home practice with the child’s parents and/or caregivers is paramount.
Parents willing to participate need training prior to the introduction of home practice using
different naturalistic communication treatment strategies. For children with CAS on the severe
end of speech production, an augmentative alternative communication (AAC) system exclusively
or in combination with the initial speech treatment is warranted (De Thorne et al., 2010; Hayden,
Eigen, Walker & Olson, 2010; Kauffman, 1995; Strand, Debertine, 2000). Research studies
indicates that intensive treatment delivery in impairment-based conditions appears to be crucial
for obtaining positive intervention outcomes (Edeal & Gildersleeve-Neumann, 2010; Warren et

al., 2007).
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Childhood Apraxia of Speech. Intervention Strategies

The following evidence-based intervention strategies have been proposed by a number of

studies to utilize in therapy for the young child with CAS (Cumley & Swanson, 1999; Davis &

Velleman, 2000; De Thorne et al., 2010; Gildersleeve & Neumann, 2007, Strand & Skinner,

1999).

Child Readiness. There are intangible factors that deal with the internal motivation of the child.
Ideally, the child should have a vested interest in the intervention and believe that it will work.
Some children may not be able to acquire productive speech that is intelligible, consequently the
clinician must factor this into account when developing reasonable expectations for the child and
the child’s potential long-term improvement. Follow the child’s lead in an interaction and
encourage the child to focus on the tasks at hand in order for the child to be motivated to perform
to his/her best abilities. Attempting to structure the intervention sessions in a way that does not
cause anxiety and stress for the child, making sure not to make unrealistic demands by reducing
communicative pressure, is highly recommended to assure therapeutic success. Increasing
sensory stimulation to facilitate speech productions and imitating the child’s actions and
vocalizations when interacting with the child, as the clinician speaks in a variety of intonation
contours, as his/her speaking rate slows, helps to reinforce and assure therapeutic progress.
Furthermore, explaining the interactions/strategies that the clinician will be working on with the
child and, having the child experience early success, substantially helps the child’s readiness
skills to learn and improve upon his/her speech sound productions (De Thorne et al., 2010;

Gildersleeve-Neumann, 2007).

Motor Skill Learning Approach. Many of the studies emphasizes practicing at different levels of

linguistic complexity. Contextual practice at the syllable, word, sentence phrase and
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conversational levels are recommended. The rationale is to provide systematic practice, so that

there are numerous opportunities to provide the child with the internal feedback and provide the

clinician the required knowledge base for decision-making purposes (Strand & Skinner, 1999;

Strand, Stoeckel, & Baas, 2006).

Sensorimotor Planning. The principles of motor learning employs practice procedures directed to
sensorimotor planning. The major features of this approach are based on specific stimulus
presentations. The child’s responses to intervention dictates these specific stimulus presentations.
This approach was originally developed for very young children who may have more sensory
integrative deficits. In order for this approach to work, the child must attend to a task for at least
ten minutes at a time, maintaining eye contact and have the ability to imitate the treatment

stimulation (Strand & Skinner, 1999).

Feedback. As the child progresses in therapy, feedback should gradually be reduced placing
greater emphasis on meta-phonological analysis and self-monitoring tasks. Engaging in the
analysis of where a sound is produced within the oral cavity and judging the accuracy of the
child’s productions are important components of intervention. As therapy progresses, rate of
speech productions ideally should increase to normal prosodic expectations (De Thorne et al.,

2010).

Autism Spectrum Disorder (ASD): Diagnosis and Characteristics

Autism spectrum disorder (ASD) is a complex neurodevelopmental disorder resulting in
impairment across linguistic, cognitive, social and stereotypical domains (Weatherby & Prutting,
1984). Autism is included in a grouped disorder, ASD, which includes Autism, Asperger’s

Syndrome, Rett’s disorder, Childhood Integrative Disorders and Pervasive Developmental
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Disorders-not otherwise specified (PDD-NOS). (American Psychiatric Association (APA, 2000).

Children diagnosed with ASD present with qualitative impairments in social interaction and

communication; including SSD’s and SD’s, as well as restricted, repetitive or stereotypical

behaviors, interest or activities (APA, 2000).

Young children with ASD are almost universally delayed in the acquisition of spoken
language. Significant language delays in almost all the domains of language are observed early
in childhood, such as poor phonological processing, motor planning and sequencing (Prizant,
2006; Tager-Flusberg, 2006), lower receptive language abilities (Luyster et al., 2008; Ventola et
al., 2007), impairments in pragmatic language skills (Philofsky, Fidler & Hepburn, 2007), and
poor expressive language skills (Prizant et al., 2006; Ventola et al., 2007). Although rates of
functional speech use have increased in this population during the last decade (Rogers, 2006), the
acquisition of spoken language remains an especially important attainment for children with
ASD. Children who do not acquire speech as a primary means of communication by school age
tend to have restricted outcomes in terms of independence and integration (Howlin, 2005).
Persistent deficits in social communication and social interaction across multiple contexts
comprise one-half of the current internationally recognized criteria for ASD (APA,

2013).

Autism Spectrum Disorders (ASD): Motor-based Deficits

Motor deficits associated with ASD appear to be evident as early as infancy manifesting
as problems in sequencing movements and basic motor control; including poor coordination,
slow response speed and clumsy gait. These difficulties in performing skilled motor gestures in
planning and sequencing is one of the most inconsistently reported findings in children with

ASD (Mostofsky et al., 2006; Rogers et al., 2003). These impaired motor performances are often
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times referred to as Childhood Apraxia of Speech (CAS), hence, many children with ASD that
display these symptoms are also diagnosed with CAS, however, its neurological basis is not yet
well understood. The question then arises, how many minimally verbal children with ASD also
meet criteria for CAS? A study performed by Tierney et al., (2015), revealed that CAS and ASD
are often times co-morbid, with an increased frequency of CAS in the population of young
children with ASD. There have been only a few studies that have directly looked into co-
morbidity issues with other disorders. For example, many children with ASD are initially
diagnosed with ADHD and the ASD diagnosis is missed for several years (Hartley & Sikora,
2009), because all children with ASD have ADHD symptoms (Mayes, Calhoun, 2012), the
presence of ADHD in a young child should cue the clinician to rule-in or rule-out ASD and not
to stop with the ADHD diagnosis. For children with both diagnosis (i.e. ASD and ADHD, ASD
and CAS), combined methods of intervention are key to speech production progress (ASHA,

2007a; Dodd & Bradford, 2000).

Nothing is known about the mechanisms that explain why some young children with
ASD do not learn to speak. There are hints in the literature that oral-motor skills (Gernsbacher et
al., 2008), auditory processing skills (Gage et al., 2011), or even genetic factors (Flax et al.,
2010) differentiate this group, but there are no studies that specifically address this core issue. In
the literature of language acquisition, the benchmark of acquiring some spoken language by the
age of five is considered highly significant; thereafter it is unlikely that a child would acquire
significant linguistic skills (Paul & Lord, 2005; Tager-Flusberg), nevertheless, there is one study
that reports that some children with ASD do begin speaking after the age of five. (Pickett,
Pullara, Gordon & O’Grady (2009). The researchers reported that while the majority of these

children increased their single word utterances, only about one-third moved into phrased speech.
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Useful speech by age five consistently predicts better social and adaptive functioning later in life,
many efforts at increasing spoken language have been focused on children younger than five

years of age. As these nonverbal or minimally verbal children get older, about 25% begin to

show more significant adverse consequences of having no means for communicating, with
increased social withdrawal on the social lethargy subscale of the Aberrant Behavior Checklist

(ABC), (Lord, 2010).

Unique Factors to Consider with Young Children with ASD and CAS

Despite access to motor interventions, some young children with ASD and with CAS fail
to make progress in acquiring language. What is clear is that this group of children is extremely
variable, and therefore, no single explanation will account for all minimally verbal children.
There are a few studies that attempt to explain the reasons why some children with ASD and
CAS do not make the necessary language acquisition progress. These peer-reviewed studies are
the most current and relevant that attempt to explain why this may be occurring in a young child

with ASD/CAS:

Joint Attention Impairments. Although, studies indicate that there are many predictors for verbal
language ability in young children with ASD, multiple studies highlight that the most reliable
predictors are joint attention (Dalton et al., 2017; Mundy et al., 2017; Paul, et al., 2013; Mundy,
Sigman & Kasari, 1994; Tager-Flusberg, Paul, & Lord, 2005). Joint attention refers to the
perceptual and mental capacity to adopt a common frame of reference in order to share
experiences and process information about a common referent with other people (Mundy et al.,
2017). Joint attention is one of the most theoretically and clinically important dimensions of the
social phenotype of ASD (Charman, 2004; Kasari et al., 2008; Lord & Jones, 2012; Mundy,

1994; Mundy & Newell, 2007). Joint attention can be measured in typical development by as
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early as six months, and in the development of infants at risk for ASD, by eight to nine months
of age (Gredeback et al., 2010 Ibanez et al., 2013; Mundy et al., 2007). Joint attention in all of

these studies strongly correlated to concurrent language ability. Sigman & McGovern (2005),

determined that both functional play and joint attention acts in the preschool years continued to
predict gains in language up to the age of adolescence. Additional studies regarding joint
attention highlights strong positive relationships between joint attention skills and the ability to
sequence non-verbal and verbal motor movements in young children with ASD. The combined
sensory input approach involving auditory, visual, and tactile modalities contributed to
significantly higher nonverbal oral and verbal motor imitation performance of all children with
ASD and without ASD (Dalton, Crais, & Velleman, 2017). Further, joint attention and oral
praxis, which is the ability to plan and execute oral-motor skilled movements, may serve as
components of an important coupling mechanism in the development of spoken communication
and later developing social cognitive skills. These findings are consistent with other recent
findings by Dawson et al., (2004), and Rogers et al., (2003). The most recent study by Mundy et
al., (2017) states that joint attention may be a significant social dimension of ASD that exhibits
developmental continuity and influence beyond the preschool period in children with ASD.
Knowing more about the characteristics of young children enrolled in intervention studies across
a wide range of behaviors, will allow clinicians and educators to better understand children’s
responses to treatment (RTI), thus giving clinicians the potential of creating individualized

treatment for optimal outcomes (Tager-Flusberg & Kasari, 2013).

Speech Attunement Impairments. Researchers have found that young children with deficits in
joint attention are less likely to respond to speech-focused intervention and may derive more

benefit from an approach focused more intensely on alternative augmentative communication
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(AAC) systems (Gernsbacher et al., 2008; Paul et al., 2013; and Velleman et al., 2009). Reported
in a recent study that young children with virtually no joint attentional behaviors are less likely to

respond to speech-focused treatment and may derive more benefit from an approach focused

more intensely on alternative augmentative computers (AAC). A concentrated effort to elicit
functional speech, however, must be challenged with the AAC as a transitional modality for the
young child with ASD. The deficits that are unique to early communication in ASD, including
low levels of social motivation, inherent in ASD, reduce attention to child-directed speech (Paul
et al. 2007); immaturity of speech motor development (Gernsbacher et al., 2008), reduced
engagement in reciprocal babbling (Paul et al., 2013), an inability to use gaze cues to discern the
relations between a speaker’s words and their intended referents (Baron-Cohen & Hammer,
1997), and generally poor imitation skills (Rogers et al., 2006), may lead in some children to lack
sufficient attention to others, impaired verbal output and motor speech patterns along with fewer
attempts to use these patterns for communicative purposes. Intervention that actively focuses
attention on speech production and enables the child to learn through intensive guided practice to
produce a few accurate word forms, combined with parent training to provide distributed

opportunities for the child to observe the connections between words and their referents in

affectively engaging settings may be enough for the child to “turn on” the speech learning
process (Gernsbacher et al., 2008). This process is referred to as a “speech insights” which could
lead generalized words and expansion of words beyond those taught in the intervention, as the
child begins to “tune-in” to words in the environment, to see their connections to connecting
objects and activities through responsive parent interactions, and to use newly gained vocal
output skills to practice and reinforce word productions. These findings suggest that it may not
be speech motor difficulties that obstructs the acquisition of useful speech, as some researchers
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have suggested (Gernsbacher et al., 2008; Velleman et al., 2009). It may be rather, the failure to
seek out opportunities for reciprocal interactions mediated by vocal and verbal exchanges to
“tune in” to speech models, and to “tune up” to production through emulation of significant
others and extensive practice in the playful interactions. This “speech attunement” framework
has been supported in several studies of early speech development in young children with ASD
(Schoen, et al., 2009, 2011; Shriberg et al., 2011), which suggests that when young children with
ASD learn to speak, their speech skills are commensurate with and driven by their language
abilities and they show no evidence of apraxia or speech motor disorders in their verbal
productions. The researchers suggest that SLP’s should provide intensive-speech focused
intervention for minimally verbal preschoolers with ASD that show minimal joint attention

skills.

Intentional Communication Skills. A study by Yoder & McDuffie (2006), considered object play
as a predictor for meaningful language in young children with ASD because children with many
action schemas demonstrate greater object knowledge, thereby providing a greater number of
nonverbal concepts onto which children potentially can map language, intentional
communication often involves coordinated attention to object and person. Coordinated attention
may be an early indicator of understanding other’s intensions, a theoretically important precursor
to linguistic communication and joint attention (Tomasello, 1995). Brunner (1983), suggested
that nonverbal intentional communication provides the basis for later linguistic communication
in that child only need to learn the work from meanings they are already communicating with.
The researchers are suggesting that direct and explicit language therapy will probably be more
easily implemented and more effective if children use frequent intentional communication and

varied object play (Yoder & McDuffie, 2006).
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Gesture Impairments. Recent studies by Mostofsky, Burgess & Gidley, (2015), Shriberg,
(2014) and Strand (2010), found that CAS in children with ASD cannot be entirely accounted
for by impairments in basic motor skills, suggesting the presence of additional contributory

factors.

Given that young children with ASD also show poor motor execution (Jansieweicz, Goldberg &
Newschafter, 2006), a question remains regarding the association between those motor-based
deficits and their SSD’s. That is, are the speech sound deficits attributable to their basic motor
impairments or are they a distinct impairment of gestures? (Dizuk et al., 2007). Moreover, the
lack of motor development affects the use of social gestures and may contribute to impaired
social interaction and communication. It is known that young children with ASD present with a
comprehensive profile of social-pragmatic impairments all of which have an effect on thechild’s
level of verbal functioning (Wetherby & Prutting, 1984). Certain areas of impairment in young
children with ASD are used in early identification and may be predictive of later verballanguage
abilities, including gaze shifts, gaze/point following rate of communication, acts of joint

attention (Shumway & Wetherby, 2009).

Voice and Prosody Impairments. Voice, sound produce in a child’s larynx and uttered through

the mouth, and prosody, the patterns of stress and intonation in language, have been studied

by Shriberg et al., (2011). Shriberg analyzed continuous speech samples from 46 children

with ASD between the ages of four and seven years of age in comparison with 40 typically
developing children, 13 preschool children with speech delay and 15 participants with CAS
between the ages of five and nine years of age. The specific hypothesis that was tested was
that the speech, prosody and voice impairments in children with ASD are due to associated

CAS in these children. They obtained accuracy measures on speech sound production in real
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words in continuous speech and non-word repetition in the structured syllable repetition task
(SRT). In addition to measures of rate, stress, loudness and ten different indices of motor

speech impairment.

Based on the accuracy of speech sounds, Shriberg (2011), found that the ASD group had
significantly more speech delays and speech errors than found in the general population, where
speech delays were defined as age-inappropriate errors of substitution, omission, distortion that
severely affect speech intelligibility in children between three and nine years of age and speech
errors were defined as errors limited to distortions of siblants (/s/ and /sh/ sounds) and rhotics
(production of /r/ sounds), that do not affect intelligibility in children between six and nine years
of age. The group with ASD did not differ from the typically developing (TD) group on the
accuracy of syllable repetition task (SRT). While the rate of speech was found to be age-
appropriate, differences were found on prosody measures vocal loudness, stress and pitch. The
following indices of motor impairment were utilized: lengthened vowels, distorted rhotics,
increased percentage of phoneme distortions, slower speaking rate, slower articulation rate,
increased repetition and revisions, reduced percentage of glides, lowered sibilant centroids,
increased vowel consonant intensity ratio and less stable whole word errors. The group with
ASD was found to be significantly different from the group with CAS in terms of the number of
positive markers. In order to find out if a sub-group of children with ASD have concomitant
CAS, they compared only those children with ASD who also had a speech delay with the group
with CAS. They found the two groups to be significantly different. Thus, they attributed the
speech, voice and prosody impairments in children with ASD to the impairment in
communication intent and social reciprocity that is a hallmark of the ASD disorder and not to
motor planning issues as seen in CAS. This study analyzed continuous speech samples for the

examination of speech motor skills (Shriberg et al., 2011).
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Generalized Praxis Deficits. Generalized praxis means the neurological process by which

cognition directs motor action involving in planning and executing a skilled movement, not

specifically related to imitation deficits. Basically, it is the inability to know what motor
movement to do and how to do it (Mostofsky, et al., 2006). In order to determine whether motor
deficits in imitation in children with ASD were specific to imitation or whether they were a part
of a generalized deficit associated with CAS, Mostofsky et al., (2006), studied 45 children with
ASD. They specifically studied the performance of gestures to command, gestures to imitation
and gestures with tool-use in children with ASD in comparison to typically developing children.
Out of the 45 children, four children with ASD showed impairments not only in gestural
imitation but also in gestures in response to verbal command and tool use. Thus, the researchers

concluded that motor difficulties in children with ASD are associated with a generalized praxis.

Currently, there are no motor based language interventions designed specifically for
children with ASD and CAS. One may be able to deduct, via current available research, since
there seems to be a strong, positive relationship between joint attention in naturalistic contexts
and oral-motor imitation skills, both with nonverbal oral and verbal motor skills in young
children with CAS, it would stand to reason that these important unique deficits that are only
displayed by children with ASD like joint attention and oral-motor deficits, must be carefully
monitored and attained before the presentation of other higher cognitive and linguistic tasks are
introduced, particularly if the child with ASD has also been diagnosed with CAS (Dalton, Crais
& Velleman, 2006). A substantial achievement in the development of language is recognized
when a young child demonstrates joint attention allowing the young child to engage in a number

of language-learning interactions (Bloom, 1993; Mundy et al., 1986).

Occupational Therapy (OT): Assessment, and Diagnosis of Children with CAS
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An OT is responsible for assessing and intervening with young children with CAS to

address their fine motor, motor praxis and sensory deficits. Given

that motor impairments are predominant in young minimally verbal children with ASD and CAS
and only CAS, it is imperative that the occupational therapist be an integral member of the multi-
disciplinary team. An OT uses purposeful activities and play skills to work with the child through
everyday activities. They help children to develop, recover, improve as well as maintain their
skills needed to functionally live and work (Bureau for OT, 2018). An OT will first observe how
the child manages with everyday functions both at home at school, comprehensively assess the
child and then help the child develop skills specific to activities which may be troublesome, since
apraxia is a neurological disorder characterized by the loss of the ability to execute or carry out
skilled movements and gestures, despite having the desire and the physical ability to perform
them.

Typically, most children do not spend time thinking about what is required to catch a ball
or to combine sounds to say words. A child with apraxia has to work at each part of the
movement to coordinate a complete task. A child with apraxia experiences a disconnect between
what they want to achieve or accomplish, and the ability to plan and coordinate the movements
required to reach the end results (Apraxia Kids, 2018). The characteristics of apraxia are varied,
and may occur alone or together, and the licensed occupational therapy has to assess and

determine what type of apraxia the young child with CAS is experiencing.

Ideomotor Apraxia. The inability to make the intended movement in response to a verbal
command. The most widely recognized type of apraxia is ideomotor apraxia, or impaired
performance of skilled motor acts despite intact sensory, motor, and language function.

Typically, demonstrated when a child is asked verbally to perform a gesture. This also includes
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the inability to imitate another person’s gestures, to perform the appropriate action in response to
a visually presented object, or to carry out a movement using the actual object. This type of
apraxia affects timing, sequencing, grading of movement, and limb position in space. Children
may exhibit differing degrees of impairment depending on testing conditions. For instance,
children typically have greatest difficulty performing gestures elicited by verbal command, with
less difficulty imitating a gesture or acting in response to a visual cue. They may be at least

impaired when asked to use the object itself.

Limb-kinetic Apraxia. This apraxia is characterized by inaccurate or clumsy distal movements;
the inability to make fine, precise movement with upper or lower extremities. Limb-kinetic
apraxia differs from classical ideomotor apraxia. For instance, limb-kinetic apraxia tends to be
independent of modality such as, verbal command versus imitation, and there is typically no

voluntary-automatic dissociation.

Buccofacial or Orofacial Apraxia. This type of apraxia is characterized by an impairment of
skilled movements involving the face, mouth, tongue larynx, and pharynx. This type of apraxia
frequently presents with limb apraxia. The SLP will typically work with the child’s oral-motor
movement patterns, however, occupational therapist will work with the mechanical aspect of
feeding. For example, holding the spoon and coordinating muscle movement patterns to self-

feed.

Ideational Apraxia. This type of apraxia presents with the inability to coordinate activities with
multiple, sequential movements, such as dressing, eating, and bathing. A child with ideational
apraxia exhibits difficulties carrying out a sequence of actions in performance of a complex

multistep task (i.e. putting on shoes). Difficulty sequencing actions may not represent a high-
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order motor programming deficit; rather, this deficit may be due to a combination of executive,
language, and memory limitations or to a general limitation in cognitive resources. Apraxia is
often associated with: Benign Congenital Hypotonia (decreased muscle tone). Often results in
delays in motor milestones such as sitting, crawling, and walking Children with hypotonia often
sit with a rounded back and/or in a “W”’ sitting position due to the laxity of the ligaments of the
lower extremities. Low muscle tone may affect oral motor musculature, impacting feeding and

speech.

Gross and fine motor coordination deficits. This may manifest in lack of fluidity of gait,
awkward running pattern, throwing and catching a ball, or difficulty performing activities of

daily living (dressing, toileting, feeding).

Motor planning difficulties. A child with motor planning difficulties may have trouble imitating

sequences of motor movements like playing pat-a-cake or doing jumping jacks.

Sensory Integration/Self-Regulatory Issues. Children may have difficulty processing the sense of
touch, taste, smell, vision, and hearing. Some children can be sensory seeking, in that they seek
out sensory input due to being under responsive to sensation. For example, a child who is
sensory seeking might have decreased attention, crash into objects, and touch other people
inappropriately. Other children are sensory-avoiding, and may have a heightened sensitivity to
sensory experiences, dislike being touched, dislike loud noises, and avoid messy play, and be
intolerant to daily tasks like hair washing, and tooth brushing, Children may also may have a
mixed response to sensory input; they can be sensory avoiding as well as sensory seeking to
different stimuli. For example, a child may seek out rough play and crave deep input via bear
hugs, while at the same time, dislike walking on grass or touching sand. Some children may also

display difficulty with self-regulation, difficulty calming themselves and self-soothing, and often
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have difficulty establishing regular sleeping and eating patterns.

Delayed Mixed Hand Dominance. Mixed dominance is often seen in children with apraxia. In
typically developing children, hand dominance typically develops around two years of age, the
time when the brain begins to allocate tasks specifically to the right and left hemispheres. In
most individuals, language lateralizes to the left hemisphere, however, in children with apraxia,
the emergence of hand dominance is often-times delayed or a child will show mixed dominance,

indicating a delay in brain specialization.

The occupational therapist will begin a comprehensive assessment to carefully assess the
young child’s fine and gross motor strength, flexibility, posture, motor control, motor planning

and sensory processing skills.

There are several comprehensive and standardized assessment tools the occupational

therapist can utilize in order evaluate the child’s motor praxis needs.

The Peabody Developmental Motor Scales (PDMS). This assessment tool is administered to
preschool children and the Movement Assessment Battery for children (m-ABC) for children
four years of age and above. This assessment tool can provide useful information on the nature
of the movement difficulties. The PDMS can help to identify whether a young child is showing
the characteristics of fine motor apraxia, and to determine the need for ongoing monitoring

intervention and/or follow-up assessment.

The Movement Assessment Battery for Children (M-ABC). The M-ABC assesses a child’s fine
motor ability, their performance with ball skills, and their balance, and is intended specifically to
identify children with some type of specific apraxia. The test scores provide information about

how the child’s motor performance compares to his or her peers and can provide an indication of
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the severity of the motor difficulties. This tool can also provide additional detail about the child’s

muscle tone, postural control, speed, bilateral muscle tone, bilateral coordination, hand use, grasp

patterns effort attentions and behavior during task performance.

Additionally, two comprehensive evaluations are required to be administered for a child
with CAS and ASD given the complexity of the symptoms that the young child might be
manifesting. Typically, the child is demonstrating difficulty with self-care activities, motor

praxis and sensory integrative deficits.

Daily Functioning Assessment. Through interview, questionnaires and observation, it is possible
to describe the impact of motor skill delays and incoordination on; self-care activities such as
dressing, leisure activities, such as arts and crafts, playing with friends and family, school

activities and completion of homework assignments.

The Sensory Processing Measure-Preschool. This assessment tool covers all sensory integrative
areas for 2 to 5 years of age. The eight functional areas that this standardized tool asses is social
participation, vision, hearing, touch, body awareness balance and motion, planning and ideas and

total sensory system.

Praxis Evaluation-Preschool (PEP). This is a comprehensive praxis evaluation determine what

type of motor apraxia the young child may be manifesting.

Intervention and Strategies to Address Fine motor, Praxis and Sensory Integrative Deficits

Given the links between motor, social communication, and cognitive development (Dziuk
et al., 2007; Fitzpatrick et al. 2016), it is imperative to realize the need for inclusion of
movement-based interventions into the standard of care young children with ASD/CAS. In

addition to the existing focus on promoting fine motor skills important for academic achievement
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of children with ASD, clinicians should also encourage gross motor play, imitation based

activities, and cooperative games within structured and semi-structured contexts Recently, few
studies have documented positive effects on balance, coordination, and flexibility following
engagement in motor activities in children with ASD (Kaur, Srinivasan, & Bhat, 2018). These
activities would be equally favorable for the young children demonstrating limbic apraxia and
poor motor planning and programming. Moreover, to ensure that children find training activities
fun and engaging, clinicians could encourage children to participate in creative, alternative
therapies such a whole body yoga or music-based rhythmic activities that effectively promote
motor and social communication kills in young children with ASD and CAS (Kaur, Srinivasan &

Bhat, 2018, Case & Joonkoo, 2018).

Intervention strategies and techniques should address fine-motor, sensory, and praxis
concerns, and repetitive activities that activate the part of the brain involved in regulating our
emotions and activities which address rhythmic movements, that include, pushing, pulling and
lifting objects; sports-related skills, like soccer, basketball, swinging and bike riding, texture
explorations and ball handling. There are many different ways to address the necessary skills, but
it is always most important to consider each child’s unique needs and interests (Fitzpatrick et al.,

2016).

There are many research findings that reveal a connection between oral-motor imitation
and abnormal visual motor interaction skills further highlighting an underlying abnormality in
the planning and processing of motor movements and visual motor integration. Both high and
low functioning children with ASD demonstrate consistent impairments in several aspects of
motor function including gross and fine motor performance, praxis, imitation bilateral

coordination, and interpersonal synchronous skills compared to age-matched, typically
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developing peers (Bishop, 2002; Dewey, 1993; Kaur, Srinivisan & Bhat, 2018; Natham et al.,

2016; Newmeyer et al., 2007).

Since minimally verbal young children with ASD/CAS and CAS manifest severe speech
sound disorders (SSD) studies now indicate that these children also present with fine motor
functioning below the average range of age. In addition, the presence of abnormal oral-motor
imitations and abnormal visual-motor integration appears to be in agreement with other studies
concluded by Dewey (1993), who found that a significant number of children with neuromotor
dysfunction also had difficulty with oral-motor skills. Newmeyer et al. (2007) discovered
significant findings that the potential existence of a common underlying abnormality in the
planning and processing of motor movements may be affecting both a speech and fine motor
functioning. The results of several of these studies along with other studies in speech-sound
disorders (SSD) and childhood apraxia of speech (CAS), stress that speech-sound disorders are
often accompanied by a general underlying impairment in the planning and sequencing of motor
movements, particularly in the presence of abnormal imitation of oral-motor movements
(Bishop, 2002; Dewey, 1993; Goodgold, Edwards & Cermak, 1990). These impairments in
motor planning can broadly affect speech and motor development, including impairment in daily

functioning in home and school settings.

Sensory-Integrative Deficits or Sensory Processing Disorder is a condition in which the
brain has trouble receiving and responding to information that comes in through the senses.
Those children who have sensory integrative deficits receive the sensory input but perceive the
information in an abnormal fashion (Ayers, 1995). Among the children with ASD, there exists
vast literature associated with empirical accounts for atypical responses to sights, sounds and
other sensory stimuli (Iarocci & McDonald, 2006). Although not included in the present
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diagnostic criteria (American Psychiatric Association 2000), the prevalence and persistence of
these problems has led researchers to propose that disruptions in sensation and perception be
considered a core deficit in ASD (Billstedt et al., 2007) and sensory abnormalities are included in

the proposed revision of the diagnostic criteria (American Psychiatric Association, 2013).

Systematic investigation is necessary to determine which type of intervention will
produce the most favorable results for children with ASD. Preliminary links between
multisensory speech perception and communication and sensory processing symptoms suggest
that perception of speech cues may be centrally related to core deficits associated with ASD.
Further studies may shed some light into understanding why children with ASD display atypical
patterns of speech perception and multisensory integration and, how OT’s and SLP’s may best

target multisensory perception to improv outcomes of children with ASD.

Given the links between motor, social communication, and cognitive development (Bhat
etal., 2011; Dziuk et al., 2007; Fitzpatrick et al., 2016), it is imperative to realize the need for
inclusion of movement-based interventions into the standard of care for young children with
ASD/CAS. In addition to the existing focus on promoting fine motor skills important for
academic achievement of children with ASD, clinicians should also encourage gross motor play,

imitation based activities, and cooperative games within structured and semi-structured contexts.

Team-Based Intervention

As the young child transitions to the school setting, the child will require continuity of
SLP and OT interventions throughout the avenues of their daily interactions with others in
order to make use of the specific strategies and techniques the child is learning though speech-

language therapy and occupational therapy. Optimally, collaborating with the SPED and
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ECSPED, should take place in day-to-day, authentic situations to assure communicative and fine
motor improvements. We know through research and observations that early communication
skills, such as social initiations and joint attention, are considered pivotal skills, making that
success in those early skills can support the development of many subsequent skills (NRC, 2001;
Sigman & Ruskin, 1999). Although SLP’s are keenly aware of these types of communication
needs, the goals are often less emphasized in the classroom settings.

What commonly occurs is that the expectations of developmental and academic learning is
being prioritized and placed as more important (Steinbrenner, 2018). Those expectations may
come at the expense of other skills including communication. It is critical for SLP’s and OT’s

to address these early communication skills and to support ECSPED, SPED teacher and TA’s,
and other related service providers in finding ways to continue to support the development of
early

communication skills for the child with significant communication needs, like a young child with
ASD and CAS and only CAS, while still addressing the developmental and academic needs of

the young child.

When the SPED and ECSPED teachers use strategies that are child directed and
responsive to the child’s communicative attempts, there are many opportunities to teach many
functional skills without disrupting the flow of social interaction or the regular preschool
classroom activities. Harjusola-Webb, & Robbins (2013), found that when teacher instructional
practices are monitored on an ongoing basis, they can be improved to provide better quality
learning environments for children. The provision of consistent and high-quality instructional
practices specific to communication and language are critical for children with ASD. Teachers

are responsive to data about their classroom behavior and use it to change their performance
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when SPED, ECSPED teachers and TA’s planned for activities that were based on the child’s

interests, the target children were more likely to remain engaged with the activity for longer
periods of time, which subsequently lent itself for more opportunities for adult-child
conversational turns. The SPED and ECSPED teachers can easily implement aspects of the SLP
and OT interventions the child with ASD and CAS is receiving to improve upon the young
child’s communicative, social and academic skills. It is estimated that close to one-third of
children with ASD will be minimally verbal as they enter the elementary school years (Tager-

Flusberg & Kasari, 2013).

For the young child with CAS, preschool children with isolated speech sound disorders
have better achievement outcomes than do children whose SSD’s are accompanied by additional
language problems (Hall & Tomblin, 1978; Lewis, Freebairn, & Taylor, 2004). Children with
isolated speech-sound disorders, for example, are less likely than children with combined
speech-sound and language disorders to have later reading and writing difficulties (Aram, Morris
& Hall, 1993; Lewis et al., 2004). Speech-motor programming difficulties may also contribute to
reading, writing, and spelling difficulties. A study from Lewis et al., (2004), observed that
symptoms of CAS may become more apparent with age as speech becomes more intelligible and
errors more identifiable. Given, that all young children with CAS are at risk for language,
reading, and spelling difficulties, teachers should be better prepared in training in phonological

awareness and other pre-reading and spelling skills.

The young child with CAS will struggle with speech production and perhaps receptive
and expressive language difficulties. Teachers should make sure that these young children can
attain success at their level as reading gets particularly challenging. Children with CAS have

deficits in phonological process, phonemic awareness, motor program execution, syntax and
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morphology that will readily interfere with the ability to acquire the necessary skills to become

proficient readers. The academic approach to utilize would be in implementing a multisensory,
structured, systematic, cumulative and repetitive reading program plus intensive therapy in
phonemic awareness and phonological processing. Collaborative work with the SLP and OT is

important to comprehensively approach all these strategies and techniques:

(a) Multisensory teaching is an important aspect of instruction for the child with CAS.
Multisensory teaching utilizes all the sense to relay information to the child. The teacher
accesses the auditory, visual, and kinesthetic pathways in order to enhance memory and
learning. Links are consistently made between the visual, language we see, auditory

language we hear, and kinesthetic-tactile, language we feel, pathways in learning toread.

(b) Structured, systematic, cumulative and repetitive reading program. The other
significant component in helping the child with CAS learn to read is utilizing an Orton-
Gillingham approach in Orton-Gillingham, the phonemes are introduced in asystematic,
sequential and cumulative process. The teacher begins with most basic elements of the
English language. Using repetition and the sequential building blocks of our language,
phonemes are taught one at a time this includes the consonants and sounds of the

consonants.

(c) Phonological processing. The key to the entire reading is processing phonological
awareness. This is where a child identifies the different sounds that make words and
associates these sounds with written words A child cannot learn to read without this skill.
In order to learn to read, children must be aware of phonemes. Through phonological
awareness, children learn to associate sounds and create links to work recognition and

decoding skills necessary for reading. Research clearly shows that phoneme awareness
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performance is a strong predictor of long-term reading and spelling success for children

with speech and language disabilities (Richland, 2013). For the child with CAS who is
already behind his peers in phonemic awareness and reading, the instruction must be
delivered with great intensity. The child with CAS may require as much as 150 and 300
hours of intensive instruction. These children need more structure, repetition and
differentiation in their reading instruction. For all of this to be applied to long-term

memory, the child will need to do this by using their eyes, ears, voices, and hands

(Richland, 2013).

Collaboration between SPED, ECSPED, SLP and OT

The field of intervention is a relationship-based discipline. Without an effective
relationship with the child, the child’s family, extended family, service providers, and
professional staff that are working with the child, it is difficult to make meaningful changes in
the child’s development. To achieve this, professionals that are directly working with the special
need child, SLP, SLPA, OT, COTA, SPED and ECSPED, must develop a respectful,
nonjudgmental relationship with each other, the special need child and the family (Bennet,
2011). Support should always be provided to help families understand their important role in
enhancing the child’s development and to feel confident in implementing learning activities in
their daily lives. Studies indicate that when working with preschool children, collaboration
across disciplines and appropriate communication among disciplines is of great value (Finello,
2011). Under the Individuals with Disabilities Education Improvement Act Amendments of
2004, SPED, ECSPED and related services personnel are required to support a child with
disabilities in the school setting deemed the least restrictive and most natural for that particular

child.
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These education professionals have unique skills and are responsible in the service
delivery for young children. The SPED and ECSPED teachers are trained in early childhood
special education and child development, brings a global, whole-child perspective of a child’s
development, participates in screening, evaluations, and assessments; assists in developing
Individualized Family Service Plans (IFSP’s) and/or Individualized Education Plans (IEP’s),
and provides special instruction if he is the primary provider. The SLP has training in
developing and improving communication, language and speech. An SLP addresses
communication development; participates in screenings, evaluations, and assessments;
participates in IFSP and/or IEP development; and provide specific speech and/or language
interventions in natural settings. Some speech-language pathologists also work with oral-motor
and feeding issues. The OT is trained to maximize fine motor development, play, feeding, and
adaptive skills. Occupational Therapists also address sensory processing issues.

They participate in screenings, evaluations and assessments, and IFSP and/or IEP development

and offer interventions in natural settings.

Teaming professional multidisciplinary skills can be effective for supporting a young
child in reaching his or her potential. All team members need to understand the collaborative
process and the different ways in which the process can be implemented in Pre-K settings
(Harris, 2004). When a collaborative team is formed, they must spend time getting to know each
other, establish a shared decision-making process, and determines the roles and responsibilities
of each team member (Pretti-Frontczak & Bricker, 2000). They must also decide whether having

a team leader helps the team best meet the needs and outcomes for the child.

Summary
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This chapter reviewed research addressing the many factors influencing professional
interactions and interventions as they care for and work with a young child with CAS and ASD.
These factors include: the need to explore the efficacy of motor-based interventions that
addresses the young child’s oral motor planning and sequencing skills; motor-based
interventions that addresses the young child’s fine motor, praxis and sensory integrative skills;
the many different types of motor-based intervention tools, strategies and techniques; and the
importance of collaboration between the early childhood special educator, speech-language
pathologist and occupational therapist. Each of these factors provides a piece of the foundational

puzzle for beginning this research study.

The literature reveals strong evidence that young children with ASD demonstrate
different motor-based challenges than young children with CAS and further explains varied
reasons for these differences. The literature also revealed a lack of motor-based intervention
tools, strategies and techniques to address the specific and unique needs of young children with
ASD. Although , currently there is increased knowledge, effort and practices towards the
development of standardized motor-based assessment and intervention tools for young children
with CAS, there continues to be a gap in the knowledge, practice and efforts in the development
of specific motor-based tools to comprehensively address the unique and specific motor-based
needs of young children with ASD. Additionally, there is limited empirical research that has
examined the efficacy of motor-based interventions on young children with CAS. This study will
help explore, explain, discover and reveal the barriers and challenges when addressing the

motor-based needs of these young children.

The rationale behind current line of study is to heighten clinical and academic awareness,

knowledge and understanding regarding the differences among the core deficits between the
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young minimally verbal child with ASD and CAS. Research studies and evidence-based
practices consistently informs us that language acquisition versus motor planning and motor
sequencing deficits are the primary deficits to consider when a young child with ASD is
manifesting SSD’s that mimic the SSD’s that young children with CAS manifest (Paul et al.,
2013; Shriberg, 2014). It is important to comprehensively address this area, particularly in young
children, who manifest challenges with their engagement and imitation skills and are in the
process of acquiring their developmental milestones which includes the acquisition of speech

and language skills.
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Chapter III

Methodology

This chapter will provide a review of the problem statement, purpose of the study,
research questions, and discussion of the epistemology and theoretical perspective which will
inform the study. A comprehensive and detailed discussion of the methodology of how the study
was identified together with a description of the research participants, settings, methods and

analysis on how the data was complied, will be discussed.

Statement of the Problem

Diagnostic guidelines established for CAS have heightened SLP’s awareness of the
effectiveness of motor learning guided interventions for young children with CAS and have been
reported in multiple research findings (Maass et al., 2008; Shriberg et al., 2017a; Strand, 2010).
Young children with ASD, who have profound SSD’s and language delays such that they are
minimally verbal or non-verbal, may have undiagnosed CAS masked by their language deficits
(Tierney et al., 2015). Research indicates that CAS and ASD are often times highly co-morbid
with an increased frequency of CAS in the population of young children with ASD (Chenausky,
Maassen, Nijland, & Van der Meulen, 2001; Tager-Flusberg, Shalug,2018; Shriberg et al., 2010;
Tierney et al., 2015). A few young children with ASD and CAS, who have participated
in motor-based learning interventions, have made limited spoken language progress
(Tager-

Flusberg & Kasari, 2013). In this case, researchers need to employ different sequence or tailored
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intervention designs and strategies to determine what are the specific key intervention elements

that young children with ASD and CAS can most benefit from. Currently, there are no motor

learning guided interventions for children with ASD and CAS that have reported to be

consistently successful for young children with ASD. No study to date, has prospectively
investigated this problem (Mayes et al., 2009; Tager-Flusberg & Kasari, 2013, Tierney et al.,

2015).

Purpose of the Study

This qualitative study endeavors to shed light to discover what therapeutic ways young
children who are minimally verbal with autism spectrum disorder (ASD) and childhood apraxia
of speech (CAS) or suspected childhood apraxia of speech (s CAS) differ from young children
who only have CAS or s CAS but not ASD. By carefully elaborating upon this discovery, the
study was able to further examine the possibility that, despite access to specificoral-motor-based
learning interventions, some children with ASD and CAS fail to acquire spoken language. This
study explains how ancillary services (SPED, ECSPED, TA, OT, COTA’s) are necessary to
collaboratively work with the SLP and SLPA’s in assuring that the minimally verbal youngchild
with ASD and CAS or s CAS and the minimally verbal child with only CAS, will improve upon
his/her communicative, social sensory integrative, gross motor, fine motor, and cognitive skills
to become more independent and competent. By engaging these professionals in semi-structured
interviews and asking them to share their perceptions and experiences regarding their
interventions with these young children, a holistic picture transpired by the shared information
regarding the many successes, challenges, and barriers these young children have encountered,

further stressing how vital a collaborative team approach is in helping these young children’s
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prognosis in becoming more functional, competent, and independent young children .

Research Questions

(1) When intervening with a young minimally verbal child who has ASD and the speech
Diagnosis of CAS or s CAS, what type of motor-based intervention(s) would you provide for this
child?

(2) When intervening with a minimally tong child who may have another disorder butnot
ASD and has the speech diagnosis of CAS or s CAS, what motor-based intervention
would you provide this child?

(3) Upon re-evaluation, what young child would demonstrate verbal output gains, a young
minimally verbal child with ASD and CAS or a young minimally verbal child with only
CAS?

(4) When working with these two sets of young minimally verbal children, describe
the school-based, multidisciplinary, collaborative efforts that are implemented to
help the young minimally verbal child.

Additional question addressed only to SLP’s and SLPA:

(5) Are you aware of the latest research studies regarding speech guidelines development
of diagnostic markers for CAS?

The rationale behind my research questions was to highlight the importance of
collaborative work between key team members, SLP’s, OT’s and SPED’s, ECSPED’s, that
directly work and intervene with minimally verbal children with ASD and CAS and minimally
verbal children with CAS, given the complexity of their core deficits. Comprehensively
addressing the communicative, cognitive, social, fine-motor and academic needs of a young

minimally verbal child with ASD and CAS and CAS, therefore, requires a holistic approach

57



stressing the need of a collaborative team approach in assuring the young child’s developmental,

communicative and academic progress (Hancock & Kaiser, 2002: Luyster et al., 2008; Morin &

Hollins, 2014;Posner & Rothbart, 2000).

Epistemological Stance and Theoretical Perspective

A constructionist epistemology utilizing the theoretical perspective of symbolic
interactionism was used in the qualitative study to further address the research questions (Crotty,
1998). Crotty (1998), states that the constructionist epistemology is “a way of understanding and
explaining how we know what we know.” (p.11). Furthermore, Crotty states that “truth, or
meaning, comes into existence in and out of our engagement with the realities in our world.”
(Crotty, 1998, p. 8). A theoretical perspective was chosen that allowed the researcher the
opportunity to investigate the experiences, thoughts and perceptions of SLP’s, SLPA, OT’s,
COTA, SPED’s, and ECSPED teachers who are involved in intervening, facilitating, supporting,
and academically teaching young children with a diagnosis of ASD and CAS and a diagnosis of
CAS. The constructivist epistemology confirms that “meanings are not discovered but
constructed” (Crotty, 1998, p. 9), as this epistemology informed the researcher through the
interactions, dialogues and experiences of the SLP’s, SLPA, OT’s, COTA, SPED’s, and
ECSPED educators. The research problem requires a methodology that will allow the researcher
to investigate the experiences, perceptions, ideas, thoughts, and beliefs of the SLP’s, SLPA,
OT’s COTA, SPED’s, and ECSPED educators involved in teaching young children with ASD
and CAS and young children with only CAS in a school setting. Meaning, therefore, was
constructed by each of the SLP’s, SLPA, OT’s, COTA, SPED’s, and ECSPED teachers. Using
symbolic interactions allowed the researcher to examine how different therapists and teachers

collaborated with each other exemplifying a meaningful matrix that is their lived experience with
58



each other, that are directly involved in teaching and supporting a young child who is dependent

on them (Crotty, 1998, p. 71).

Design of Study

This study used a qualitative research design to examine how things work together to
gain a deeper understanding the “phenomenon of interest to get detailed, descriptive data and
experiences and perceptions about the variations in what goes on, and the implication of those
variations for the people, children and processes involved.” (Patton, 2015, p. 6). The contribution
of qualitative inquiry specifically captured experiences and stories to understand the educators
and therapists’ experiences and perspectives, understanding context and how and why it matters,
identifying unanticipated consequences, and making therapeutic comparisons to “discover
important patterns and themes across professional domains.” (Patton, 2015, p. 13). The
qualitative inquiry included collecting information from people verifying them and
contemplating what they mean. The qualitative findings are based on; (a) “in-depth open-ended
semi-structured interviews, and (2) an examination of written communications retrieved from the

participants” (Patton, 2015, p. 14).

Participants

The director of special services of the north Edmond city school district in the state of
Oklahoma was contacted to help the researcher retrieve the participants that were contacted and
recruited. This study comprised of fifteen participants that will include: five licensed SLP’s, one
SLPA, three licensed OT’s and one COTA and four licensed SPED’s and one ECSPED. The
participant requirements were therapists and special and early childhood educators that are
intervening or have directly intervened and taught young minimally verbal children diagnosed

with ASD and CAS and young children diagnosed with the speech diagnosis of CAS. The
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requirements did not discriminate upon the participant’s age, race, ethnicity, socio-economic
status and gender. The sample was purposive and not random as the rationale for selecting these

participants were therapists and special and early special educators who have directly worked or

is currently working with young children diagnosed with ASD and CAS and young children
diagnosed with only CAS. The researcher conducted the semi-structured interviews in a quiet
environment, away from the work setting that was optimal to engage in dialogue and
conversations without much interruption. The young children that the SLP’s, SLPA, OT’s,
COTA, SPED’s and ECSPED taught, supported, and served will be young children with ASD
and CAS and young children with only CAS who are currently or have in the past received

speech, occupational, and early childhood special education interventions.

The participants provided excellent opportunities to learn about their experiences,
thoughts, and perceptions as they work and have worked with these young minimally verbal
children. The young minimally verbal children that were discussed by the therapists and special
educators were young children that are between three and seven years old. All these children
were diagnosed with developmental delays, SSD, and SD delays. The two groups of children
being discussed were children that have been diagnosed with ASD and CAS and with only CAS.
The first group consisted of young minimally verbal children diagnosed with ASD that are
manifesting ASD symptoms across the following domains: cognitive, communicative, social and
stereotypical behaviors and additionally being diagnosed and manifesting CAS symptoms that
entail SSD’s and SD’s involving their oral-motor planning, programming and sequencing skills
creating sound production and prosodic errors. The second group consisted of young minimally
verbal young children that are diagnosed with only CAS or may also be diagnosed with other

disabilities including other disorders that may be Fragile X, Childhood Integrative Deficits,
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Genecomastia, Down’s Syndrome, Intellectual Deficits. In the second group, these young

children were diagnosed with CAS and other disabilities/disorders but not diagnosed with ASD.

Methodology

The specific method of this study entailed individual interviews of five licensed SLP’s,
one SLPA, three licensed OT’s, one COTA, and four licensed SPED’s and one ECSPED
regarding their experiences, thoughts and perspectives regarding young children between the
ages of three to six, with ASD and CAS and young children with only CAS in an early public
education setting in rural, suburban and urban school districts, whom are working or have
worked and intervened with. The extensive interview data was the primary source of
information for the study. The detailed descriptions this group of professionals, based on
demographic data gathered resulted in a deeper understanding of differences and similarities
regarding therapeutic and academic progress or lack thereof, of young minimally verbal children

with ASD and CAS and only CAS.

Interviews

Once IRB permission was received, the researcher conducted semi-structured, focused
interviews with four licensed SLP’s, one SLPA, three licensed OT’s, one COTA, four certified
SPED’s, and one ECSPED. The semi-structured interviews were conducted separately with the
professionals that intervened with young children with ASD and CAS and young minimally
verbal children with only CAS that represented their multiple voices and demonstrated their
varied experiences, thoughts, and perspectives. By interviewing each professional, the researcher
focused on each individual experience. Such an approach provided descriptive information to
help inform the researcher’s “understanding of young children with these particular disabilities

and those who work with them.” (Brantlinger, et. al., 2005, p. 196). Each interview conveyed the
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participants’ own distinct experiences and views at that “particular moment in time.” (Emerson,
Fretz & Shaw, 1995, p. 117), and provide a glimpse into “the nuances of each individual

personality.” (Angrosino, 1997, p. 100). The semi-structured interview protocol intentionally

utilized open-ended questions to encourage the professionals involved to “use their own
language and concepts in responding to them.” (Emerson et al., 1995, p. 114). Each interview
lasted approximately 45 minutes to 60 minutes and was conducted in a variety in quiet coffee
shop settings. Fifteen total semi-structured interviews were conducted with the permission of
each professional and then transcribed verbatim, an approach which enhanced analysis. The
semi-structured, open-ended questions provided an opportunity for the group of professionals to
describe the elements of the intervention/interactions they perceived as influential for the child’s
verbal/motor/sensory/academic progress. Based on the interviewee’s response to the semi-
structured question, probing questions were utilized as “follow-up questions to go deeper into the

interviewee’s responses.” (Patton, 2015, p. 362).

The researcher actively listened to the responses and form appropriate probing questions
to deepen the understanding of each response. Brief notes were taken during and immediately
following the interviews to help the researcher analyze the transcripts later on, that included:
facial expressions, vocal projection, body language, and any additional thoughts to retrieve any
additional questions and other relevant information. To ensure confidentiality, the data from all

the interviews was assigned alphabetical letters with no identifiers.

Study Sites

The sites for the interviews were chosen based on each individual professional’s

preferences. Interview sites included local quiet coffee shops.

Follow-up Interviews
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Once the initial semi-structured interviews were conducted and transcribed, a few follow-

up questions were identified. The follow up interviews included targeted questions to enhance

clarity from the initial interview responses. Interviewees were informed during the initial
interview that a brief follow-up interview could be requested after the initial interview has been
transcribed if there were any issues that required further discussion or clarification. Two follow

up interviews were conducted with a SPED and SLP to enhance clarity.

Data Collection

The diverse experiences and views of all three groups of professionals added to the
overall story about how six different professional team members interacted to support the
generalization of communication, fine motor/praxis/sensory motor and academic skills of a
specific young minimally verbal child with ASD and CAS and a young child with only CAS.
The stories that were generated from the interviews were legitimate sources of data thatinformed
the research questions. Using semi-structured interviews with these involved professionals
provided a platform for them to tell their stories and give access to the “human voice” behind the

experiences (Crowley, 1994, p. 57).

The researcher collected demographic information on all the participants in order to
determine if each individual professional is an optimal representative sample of the target
population. Personal statistics that the researcher retrieved were regarding: the professional’s
years of experience, area of professional concentration, trainings, degrees attained, and length of

experience working with the target population of young children.

Group A-Speech-Language Pathologists and Speech-Language Assistant
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This group was comprised of four licensed SLPS’s and one SLPA who provided
responses/answers to specific open-ended questions regarding motor-based learning

interventions administered to young children with ASD and CAS and young children with only

CAS. They shared the results of their experiences, thoughts, and perspectives regarding specifics
on the motor-based learning approaches utilized, similarities and differences observed, and

therapeutic progress or lack thereof of each individual young child.

Group B-Occupational Therapists and Certified Occupational Assistant

This group was comprised of five licensed occupational therapists (OT’s), provided
responses/answers to therapeutic fine motor/sensory integrative differences and/or similarities
observed among young children with ASD and CAS and young children with only CAS. They
shared the results of their experiences, thoughts, and perspectives regarding fine-motor/sensory
integrative observations, changes, progress, or lack thereof of each individual minimally verbal

young child.

Group C-Special Educators and Early Childhood Special Educator

This group was comprised of four licensed SPED’s and one ECSPED who provided
responses/answers regarding results of developmental and communicative progress, differences
and/or similarities among young minimally verbal children with ASD and CAS and young
minimally verbal children with only CAS. They shared their experiences, thoughts and
perspectives regarding any changes/progress, or lack thereof of each individual young minimally

verbal child.

The diverse experiences and views of all six groups of professionals, SLP’s, SLPA, OT’s,

COTA, SPED’s, and ECSPED added to the overall story about how these different professional
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team members interacted and collaborated with each other to support the generalization of
communication, sensory motor and developmental/communicative skills of a specific young

minimally verbal child with ASD and CAS and a young minimally verbal child with only CAS.
The stories generated from the interviews were legitimate sources of data to inform the research

questions. Using semi-structured interviews with the three groups of involved professionals
provided a platform for them to tell their stories and give access to the “human voice” behind the

experiences (Crowley, 1994, p. 57).

Coding Process and Data Analysis

The researcher chose to hand code the data. Hand coding was easier and more productive
than if the data is entered through a computer program. The researcher strongly felt that “seeing
the data in concrete form will be more vital in recognizing emerging themes.” (Patton, 2015, p.
530). Patton (2015) states that the real “analytical work takes place in your head,” (p. 531). As
the researcher compiled the data and determined the codes, categories, themes and sub-themes,
the researcher chose to utilize Saldana’s model of streamlined codes for qualitative inquiry
(Saldana, 2015). Saldana has an informative, relevant model that allows the researcher to identify
the real data in retrieving the necessary codes and categories to the abstract retrieval of codes,
themes and sub-themes. and assertions. The researcher found this model to be helpful and

effective as the data was carefully analyzed, coded, and broken down into important units.

The researcher chose to color code the categories, themes, and interviews for quicker
retrieval and information processing. The transcripts were taken as a whole and placed in order
to “identify, code, categorize, classify and label the primary patterns in the data.” (Patton, 2015,
p. 410). The type of data analysis that the researcher utilized was cross referencing that analyzed

across the professional comments of the SLP’s, SLPA, OT’s, COTA, SPED’s, and ECSPED
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experiences, thoughts, ideas, opinions, perceptions, and beliefs (Patton, 2015, p. 531). “Each

case will be treated differently and then analyzed as an entire collection” (Yin, 2009, p. 156).
Patton (2015) states that purpose drives analysis and the fact that there are no correct methods to
participate in qualitative analysis. “The only way to distinguish signal from noise, detecting
patterns and identifying themes, resulted from immersion in the data, systematic engagement with
what the data reveals, and judgement about what is meaningful and useful.” (p. 552). The
researcher utilized both analysis and synthesis to segment the interviews apart and put them back
together to gain a clearer understanding of the meanings within and across the interviews. In order
to assure trustworthiness of the results from the participants, the researcher utilized member
checking. This is a validation technique for exploring the credibility of results by returning data to
the participants to check for accuracy and resonance of the participant’s experiences. This
opportunity offered the participants assurance that their feelings werevalidated further allowing
the participant to gain more insight on their thoughts and experiences and, tosee whether a “true”
or authentic representation was made (Harper & Cole, 2012; Lincoln & Guba, 1985). This
technique also allowed the researcher the opportunity to verify the accuracy of the findings which

helps the validity of the study (Cohen & Crabtree, 2006).

Ethical Considerations/Trustworthiness

The researcher was careful in obtaining informed consent and confidentiality in stating
the “purpose of collecting the information, for who the information was for, how it will be used,
what was asked in the interview, how will the responses be handled including confidentiality,
and what risks and/or benefits will be involved for the person being interviewed.” (Patton, 2015,
p. 497). The researcher provided the information in advance of the interview and at the

beginning of the interview. The researcher made statements of purpose simple and
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understandable. Establishing trustworthiness significantly depended on the credibility of the
findings (Lincoln & Guba, 1985). “Prolonged engagement and persistent observation, focusing
in detail on those elements that were more relevant to the study, were critical in attending to
credibility” (Patton, 2015, p. 685). The credibility addressed the issues of the inquirer
providing assurances for the respondents’ views and inquirer’s views. The transferability dealt
with the issue of generalization in terms of each individual scenario, and the reflexivity
depended on the researcher to be continually alert to her own biases, positionality and assuring
trustworthy interpretations. The researcher was also aware of consciously observing and

analyzing negative scenarios in the search to improve trustworthiness” (Patton, 2015, p. 685).

Summary

In conclusion, there is a paucity of research addressing effective motor-based intervention
approaches for young children with ASD and CAS. While there are motor based learning
guidelines and diagnostic markers established for young children with CAS (Shriberg et al.,
2017a; Strand, 2010), there are no specific motor-based guidelines for minimally verbal or non-
verbal young children with ASD. Little is known about the methods, processes, and procedures
to explain why some children with ASD do not learn to speak after receiving motor-based
learning interventions. Studies are needed that examine the transition from pre-verbal to verbal
as children move into the school years, particularly around the age of four and five years. There
may be specific developmental changes that place a young, minimally verbal child on a path to

becoming verbal or to remain only minimally verbal (Tager-Flusberg & Kasari, 2013).

Multiple studies identify the need for a consistent definition and protocol for assessing
communication outcome in young children with ASD with little or no functional speech (Kasari

et al., 2011), strongly stressing the need for additional research (Mayes, et al., 2009; Tager-
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Flusberg & Kasari, 2011; Tierney et al., 2015). There are two studies, Velleman et al., (1994),
and Shriberg et al., (2011), that were conducted on young children with ASD that revealed that
participants with ASD had significantly higher rates of inappropriate prosody and voice
including increased repetitions and revision; loud words and phrases; high pitched words and
phrases, and misplaced vocal stress. The conclusions of these studies state that the research
designs assessing motor speech, prosody, and voice in non-verbal children with ASD are
challenging. It is, therefore, imperative for the therapist and special educator to carefully look at
specific motor-based intervention approaches that young, minimally verbal children with ASD
and CAS and only CAS to verbally improve upon, along with investigating other factors and
predictors that can play a significant role in language and improved communication outcomes
that would allow to maximize the young child’s developmental potential. There is a clear need

to define a set of research agendas that can address the many gaps in our knowledge base.
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CHAPTER 1V

PROFESSIONAL REPORTS: CAPTURING A SENSE OF PROFESSIONAL PERCEPTIONS
AND EXPERIENCES

This chapter presents a review of the perceptions, experiences, and beliefs of fifteen
professionals that currently work or have worked with young, minimally verbal children with
autism spectrum disorder (ASD) and childhood apraxia of speech (CAS) or suspected childhood
apraxia of speech (s CAS), and worked with young minimally verbal children with CAS or
s CAS without the diagnosis of ASD. The professionals consist of speech-language pathologists
(SLP’s), speech language assistants (SLPA’s), occupational therapists (OT’s), certified
occupational therapy assistants (COTA’s), special educators (SPED) and special education
teacher assistants (TA’s). Their responses to the semi-structured, face to face interviews of a
total of fifteen professional participants whose responses were analyzed and synthesized. The
names of the professionals are not divulged to maintain confidentiality. The purpose of this
chapter is to convey, through data, what the professional perceptions, experiences, and beliefs
are when directly intervening with both sets of youngsters regarding the young child’s
communicative, sensorimotor, gross and fine motor skills. Because of the unique positionality of
the SLP’s and SLPA’s, their responses will provide more detailed perceptions and experiences

than the other participants.

This chapter is best summarized with the following quote:

“We have only the gift of sharing perceptions that hopefully can help those on their

journey. The human experience is an experience in movement and thought and form. The most
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that we can do is comment on the movement, the thought, and the norm, but those

comments are

of great value if thy can help people to learn, to think clearly, to form the matter of their lives,”

(Zukav, 2014).

Speech-Language Pathologists (SLP) and Speech-Language Assistants (SLPA)

Five SLP’s and one SLPA were interviewed. Three were from urban elementary school
districts, and three were from rural elementary school districts. Their experiences in the field
ranged from five years to over twenty-five years. When asked the first question regarding what
type of motor-based interventions the clinician would implement for a child with ASD and CAS

or s CAS, one of the urban SLP’s commented:

A lot of times if the nonverbal or minimally verbal child with ASD plus, irrespective of
any other additional speech diagnosis the child may have, will need a lot of support with
augmentative communication to give the child language learning and language access
immediately. Although the mother’s don’t like to hear this as much and are typically
resistant to any type of augmentative communication device (AAC), it’s important to
show them how powerful language is from the onset and by understanding language, the

world will open up for the child.

She also mentioned the importance of a good language application that is evidence based,
comprehensive and very effective that includes motor planning for the child, a language

application such as the Language Acquisition Motor Planning (LAMP) application.

I am LAMP trained and certified and most of the clinicians at this school are LAMP
trained. We did our homework and realized that LAMP was the most thorough,
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comprehensive and effective language application to implement for a kiddo with ASD

and other issues.

Another urban SLP commented:

I would start with building the desire to communicate with a visual communication
system by using a LAMP application with an AAC device or Picture Exchange
Communication (PECS) pictures with a communication board. My perspective is tomake
communication more valuable and important for the student. They will be more
motivated to work on any other intervention you may have and, be more effective with
any additional type of motor intervention program you implement. The idea is to build

new neuronal pathways for this child to understand language.

This SLP was emphatic in stressing the importance of language acquisition as being the
primary intervention for a minimally verbal child with ASD and CAS or s CAS. The motor-
based interventions would follow in helping the child with the motor planning and motor
sequencing skills to effectively articulate and verbal express his needs. This therapist also
mentioned that she would additionally be cautious in diagnosing any child with ASD with CAS
or s CAS because not all children with ASD who are minimally verbal or non-verbal have CAS.

She commented:

I would be very careful and observant in analyzing the student’s verbal output. Often
times the child might be occasionally making variated verbal sounds that demonstrate
adequate oral-motor placement and planning. The only difference is that they are not
saying purposeful words but engage in “jargon” or “babbling. This student then does not
have CAS but may be labeled with CAS. I have seen overuse of the CAS diagnosis for

children with ASD and sometimes this is not the case! I also think that it is more
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challenging for the child with ASD to generalize if you put in additional supports. If you

add a structured, comprehensive motor-tactile program on top of his additional supports,

it will get too overwhelming for the student with ASD to handle. When you layer the
student with ASD, you’ve got a handful of things like sensory, behavioral and physical

issues, such as allergies and gut sensitivities, for this child, which is a lot.

All of the SLP’s, both urban and rural, stressed how important it is to immediately
address the social language deficits that a child with ASD manifests, how important it is to add
this component into his language application, and engage in social language scenarios to improve
upon the child’s overall language acquisition. One of the urban SLP’s stressed evidence-based

social language programs that have been very successful over the years. She commented:

Barry Prizant and Pat Riddell have great approaches like the Social Communication,
Emotional Regulation and Transactional Support (SCERTS) program that is
comprehensive and extremely helpful. Prizant has been in our field for a long while and
over the years, his strategies and techniques have only proven to be successful defying all
sorts of other programs that have surfaced over the past ten to fifteen years! He has been

such an awesome mentor for many of us.

All of the SLP’s stressed the importance of utilizing the child’s AAC device with
language application in every area of the child’s school setting, stressing that all staff involved in
working with the child should be familiar with the child’s device and effectively communicate
with the child as the child transitions from one setting to the next, for example, class room to
lunch room to the PE room etc. The SLP’s reported that the responsibility falls primarily on

SLP’s to make sure this is carried through. The SLP commented:

I will usually make sure to share the co7rr21munication board or AAC device to the SPED



teacher and ask her to make sure to tell me what she would like to add on (teacher names
of classroom peers etc.). I like to give the device to the teacher since the teacher is with the
child most of the time. It makes the teacher accountable for the use of the system and for
us sharing as to what the kid needs added in their system! It’s challenging though, I know
teachers that don’t get around to it and others that are so incredibly aware and will not
function unless she uses the device with the child! I think it has everything to do with how
much the teacher cares. It helps with me being in touch with the teacher on a consistent
basis so, we are forced to communicate, although at times, I know they don’t want to talk
to me because they are so busy! Truly without the device so many of these non-verbal or
hardly verbal children cannot become more independent, competent or spontaneous. If the

child is older, I will make the kid more responsible to use his system.

The three rural SLP’s and one urban SLP, shared increased frustration in not having
funds to purchase high technology AAC devices. Typically, low-technology communication
boards are made for the young child with ASD with PECS pictures. They shared their frustration

that the school budget is so limited that there are no funds for materials. They commented:

We are so limited with the things we have in the shelf. I always looked into my own
personal tool-box. We do a lot of card-board communication boards with functional
pictures. The only child that I currently have on a device is a severely disabled child who
has cerebral palsy. The family and school struggled to get a Dynovox approved for him
and finally it was purchased through the school. The mom could not take it home though,
but at least we had something to work with him. We did get stuck in programming the
device. I know there are places that can help us but once again the distance and time are

big factors to contend with in this neck of the woods.
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Another rural SLP shared:

Our school had just sent us to receive LAMP training but cannot afford to purchase the I- Pads
and the LAMP applications, although, I know ABLE Tech was contacted. I don’t think there is
follow through by the school because of lack of funds. The AAC devices are typically purchased
by the school and not the parents. The parents usually do not want to purchase a system because
they feel that the AAC device would be used as a crutch for their voice and they would not talk
but make the computer talk, even though we continually let them know through articles that it
isn’t so, but the opposite. LAMP has literature that we can give the parents saying that their child
will actually improve his verbal expression when he starts using his device! We are battling many

issues.

Since CAS or s CAS is a speech-language diagnosis, an additional question was asked to
the SLP’s if they would diagnose a minimally verbal or nonverbal child with ASD with CAS or s
CAS? Four of the speech-language pathologists answered “yes” given the child’s non-verbal
status, one SLP mentioned that she would prefer to diagnose the child with s CAS of speech
since the child cannot be tested yet and assess the young child with a formal apraxia assessment.

She said:

I would choose not to tax the child with additional CAS interventions until I was
absolutely sure the child had the condition, because I know that adding supplemental
interventions to a child with ASD that already has many areas of cognitive and
communicative issues to address, will further distract the child that is already quite

distracted disengaged and not motivated.

One experienced SLP, who has worked with children with ASD for over twenty years,

mentioned that she would not diagnose the child with ASD with CAS or s CAS because typically
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the child with ASD does not have CAS or s CAS.

If the child is making oral-motor placement and sequencing sounds, although, they may
not be purposeful or true words, any little sample of the child’s utterance can help you
determine if the child is actually having motor planning and motor sequencing deficits
that a child with CAS manifests. If you observe that the child is making the proper oral-
motor placements and oral-motor sequencing, CAS or s CAS is not the accurate
diagnosis. The child with ASD’s verbal expressive deficits is more than likely due, to
his/her inability to have acquired functional language acquisition that is what is deterring
his/her verbal expression instead of the child’s inability to specifically motor plan and

motor sequence sounds and words.

In answering the second question, regarding what motor intervention would the clinician

provide a minimally verbal child who only has CAS or s CAS; she reiterated:

I would feel that it was equally as important to give extra communication support to a
child that only has CAS as well because of the verbal frustrations the child may be
experiencing that are typically a lot. In order to ease his frustration, I would definitely
implement an AAC communication device for him. I would then add the motor tactile
intervention addressing his motor planning and sequencing oral-motor movements that
the child needs to verbalize and articulate. Any program with tactile cues, I know will
help the child with CAS. The child would need to be receiving therapy consistently to
make any changes. [ would probably use the PROMPTS or Kaufman Praxis programs to
address the kiddos motor planning and motor sequencing issues. It’s not a “one size fits
all” principle. You have to tweak and make the necessary adjustments to fit the needs of

each individual child. I do know that the child with ASD requires more one on one and
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much more structure and perhaps the motor-tactile cues are not as necessary for the child

with ASD.

The two rural SLP’s shared that therapy would be similar for a child with CAS as it
would be with a child with ASD and CAS, citing a few distinctions. One rural SLP

commented:

I would definitely include sensory integration therapy to organize the child’s attention and
concentration. It’s so important, without “sensory gadgets” and careful one-on-one
structure, the child with ASD quickly loses his attention and you are having to verbally
redirect the child consistently. Sometimes you think if the child is truly understanding
what you are trying to convey! It varies from day to day and a child with ASD is different

from child to child. They certainly keep you on your toes.

When asking about differences between both sets of young children and describing these

differences in terms of successes, challenges, and efficacy of verbal output, all the SLP’s stressed

that ancillary services, such as OT, is imperative for the child to receive since both sets of

children are in need of gross motor, fine motor and sensory integration intervention. All of the

SLP’s stressed that the child with ASD may require more sensory integrative intervention (SI) to

further help the child engage and regulate sufficiently to be able to attend and understand

language. It’s different from the child who only has CAS and typically does not manifest the

deficits in engagement and motivation to learn language. She commented:

The children with ASD are more complex and have issues that a child with straight CAS
would not display. Children with ASD typically demonstrate behavioral outburst,

perseverative and stereotypical behaviors that need to be addressed as opposed to a child
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with only CAS Upon sharing their perceptions and experiences regarding the need for

collaboration, one urban SLP stressed:

We have to see the child as a whole and not only see the child through our perspective
(SLP), in order to better help the child. In the schools, however, there is incredibly
limited time and funds to allow us to do this to the capacity that the kiddo requires. 1
discontinued working at the elementary school last year because of these frustrations and
am working at a rehabilitation center where we can address the child as a whole and
collaborate with all team members working with the child. Not only is that easier, but we
co-treat with ancillary services, OT and PT that immensely helps with collaboration. At
the schools, the only time I felt we collaborated was during the Individualized Education
Program (IEP), where we state each professional’s goals and communicate with each
other what we were going to address for the child, after that, there was no time. You have
to take the time to collaborate and establish a relationship with the teacher and OT.

Hopefully create good rapport.

The other three urban SLP’s also emphasized the need for collaboration. They shared

their frustrations on how difficult it is to establish consistent collaboration with team members

when all staff is so incredibly busy. One of the urban SLP’s mentioned she developed a way,

with the school administrator’s permission, to do what she classifies as “speedy speech.” Speedy

speech is working approximately ten to fifteen minutes, five days a week with the student and

the TA She emphatically reported:

It’s the only way neuronal pathways will be established for these children as they practice
their AAC system or communication board every day in the classroom setting with the

Para. I can also add motor-cueing steps in tandem with accessing the student’s AAC
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device with the CAS student who requires this motor-cueing intervention consistently.
Consistency is key and every day is possible if you are creative with your time! The idea
of twice a week for thirty minutes is still predominant, however, I know we have better
outcomes when we do it daily for a few minutes. It’s more effective and the student gets
used to learning repeatedly. If you tell a teacher, “I will “pop” in for a few minutes with
your I-Pad, take your data right there and then either “pop” them back to class or keep
them in class if you can. The teachers are usually so much happier because the student is
not missing any course work like math or spelling that the teacher has to take time to
catch up with the child. A few minutes does not radically disrupt the child’s course work,
and you can establish so much better rapport with the teacher and improve collaboration.

You can truly communicate everyday with the teacher.

According to this SLP, “speedy speech” was an idea that has proven to be very successful
and beneficial for the young child, the SPED teacher, and the SLP. She demonstrated a strong
determination to try and make an idea that she knew would work. Her reflection indicate that she
stepped out of her comfort level to get the approval she needed and, set up a new therapy
protocol for children who required daily intervention. Sometimes that’s what it takes, confidence
and determination to bring about change that manifested beneficial results for all involved,

particularly for the young child. The SLP continued to share:

I will speak to the OT intuitively more, since I see we are both ancillary providers and
our offices are situated close to each other, the challenge is often times working with the
SPED and Gen ED teachers and TA’s. I really think this new approach that has been
instilled the past two years, in our school, has worked marvelously. Establishing rapport
is very important. There are a few SLP’s that struggle with rapport and if you don’t have
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it, you miss out with the child. I truly don’t think the student does as well when the
channels of communication aren’t open from the beginning of the student’s journey.
The SLP’s in the rural areas emphasized how challenging it is to establish

collaboration with the team members in the elementary school. They mentioned:

There is so much work to do and I spread myself thin working for different school
districts as lead SLP. We were able to get a few SLPA’s, but [ have to train them, and we
all have to travel to different small surrounding towns that are close in proximity. It
makes it so difficult to collaborate and be in touch with the Gen Ed and SPED teachers
and other therapists. It also makes it challenging with the teachers because they feel over-
worked and see you as adding more work for the special need child that they simply do
not have time for. You can tell by their attitudes, right away! TA’s are very, difficult to
find, so the SPED teachers, many times, are on their own! They do not see you as a
collaborator but as a person who will add work to their already overwhelmed teaching

responsibilities.

The rural SLP’s reiterated that:

Sadly, being a rural school and more impoverished, most of the kids and parents do not
have a lot of money and good medical insurance. The insurance does not provide for
additional therapy, so the child is typically receiving only school therapy, which is maybe

once to twice a week that is not ever enough for these kids that have multiple issues.

One rural SLP that has worked for over twenty-five years mentioned that the only way
she has been able to establish consistent collaboration is by first establishing rapport with the

teachers and understanding their perspective. Additionally, she mentioned:
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Because I have worked at the school for so many years, everybody knows me,
particularly the SPED and general education (Gen Ed) teachers, they trust me and
together we all know that we really care for the child and want the best for the child. We
all become like family and look after the child as if it was our own. You can do this in
small communities. You do need to work on it and make sure that you are not
interrupting and imposing your time on anybody’s. The teachers are always so busy, but |
know they care. I can usually talk to my OT because we cross each other in the hallways
but the teachers are different, especially now, since there is such a high turn-over,
particularly with SPED teachers! I know that TA’s are also hard to find! When you
understand all these factors and see how you can help and work together so the kid can
improve! It helps that our superintendent is very kind to all of us and reinforces harmony
among all the staff. I think this makes a huge difference regarding collaboration. You
know, everyone is a team member, including the PE teacher, the lunch lady and the

child’s bus driver.

Based on this SLP’s shared experiences, it is clear that she values collaboration and

realizes that by being transparent and prioritizing collaborative efforts with the school staff

involved in working the young child, the child will ultimately reap the benefits. She shared, as

she is getting older and adding more years working at the school, she values and appreciates the

sincere care that most of the staff have for the children they support. It is with this sense of

gratitude that she approaches her day, regardless of the circumstances. She continued to share an

experience of collaborative efforts:

I remember once when my kid was no longer motivated by the one song he loved to hear,
but that would be a reward I would give him after he completed his work! He had to work
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to listen to his favorite song. I noticed one day that he was not motivated by listening to
his song any longer and that really bummed me out! I e-mailed his mom to ask what
could have changed and she could not give me a reason, so I noticed as my kiddo was
getting ready to catch the bus, he was literally bumping over the kids to get into the bus! I
wondered why?! I found out that the bus driver was playing his favorite song on the way
to school and on the way back from school! I had to stop and talk to him and mention that
if he could use another reward because that was mine and I needed him to work forme!
He did not realize it and the next day he had gold-fish crackers for him as a little after
school treat, which made him happy! Without searching and collaborating with everyone
that is involved with the kid, I would have continued to be so frustrated and it would have

immensely affected my sessions with him.

When asked which young child would demonstrate an increase in their verbal output
when it was to time to re-evaluate, the young child with ASD and CAS or the child with only

CAS, the SLP’s had more similar than varied responses. One urban SLP reported:

In a perfect world where frequency of therapy is good and the child is receiving the
additional therapies he needs with great collaboration between team members and it’s
time to re-valuate both sets of children....in terms of verbal output, I would think that the
child with ASD/CAS would not demonstrate the consistent verbal gains that a child with
straight CAS would, only because the child with ASD and CAS would have additional
goals that need to be worked on that may be directly affecting the child’s verbal output.

It’s a slow process.

Another urban SLP’s mentioned:
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When you layer the ASD, you’ve got just a handful of things that need to be addressed as
well, like sensory, social and behavioral that may preclude the student’s ability to fully

acquire verbal language.

Occupational Therapists (OT’s) and Certified Occupational Assistants (COTA’s):

The SLP’s responses to the perceptions and experiences regarding both sets of youngsters
emphasizes the integral need for OT intervention for the child. These include: SI intervention for
the child with ASD and CAS and only CAS if required; effective transitioning and continued use
of the AAC device or low-tech communication board in the OT setting for both sets of children;
and the urgent need for collaborative efforts to be put in motion between all team members (SLP,
OT, SPED, etc.). Pertinent and relevant questions were asked to the OT’s and COTA’s. Their
responses reinforced and stressed the importance of OT intervention and collaborative efforts to

be immediately implemented towards these affected youngsters.

Three OT’s and one COTA were interviewed. Two OT’s were from urban elementary
school districts, one OT from rural elementary school districts and one COTA from a rural
elementary school district. The questions administered connected the concerns, perceptions, and
experiences the SLP’s voiced that includes OT’s and COTA’s as an integral part of the child’s
team in administering comprehensive interventions. Additionally, collaborative efforts in sharing
pertinent and relevant information regarding the minimally verbal young child further helps the

involved child become the best version of himself/herself.

The first relevant inquiry that was asked was to describe the OT’s differences observed
between a young minimally verbal child with ASD and CAS and only CAS and, if so, to

describe these differences in terms of intervention and observations. The three OT’s and one
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COTA mentioned that there are clearly distinct differences between these two sets of children.

One OT reported:

Yes, the kids with apraxia want to do what I want them to do, they just can’t do it yet. For
the kid that has ASD, I have to be a lot more structured, because they typically don’t
want to do what you want them to do! We usually do motor tasks that are fun but not for
the kid with ASD! I have to encourage the kid to stay on task using lot of reinforcers. The
kid with ASD is usually not as engaged, even with fun gross motor activities. I have to
carefully structure these tasks usually while working on regulating their sensory
integrative deficits. I have to definitely be more one-on-one to find what is going to work
for them. It’s a slow process! A kid that only has CAS and may have another condition
but not ASD, it’s different. They will show gross motor limbic apraxia, yes, but perhaps
not all the other issues and behaviors a child with ASD shows. Usually not, although,
there may be a kid out there who does, but usually not. Sensory integrative intervention
will be incorporated depending on the kid’s needs. Usually, the kid with ASD requires
more SI, regulation tasks, and a lot more one on one attention because they need to
understand what is being asked from them! I know there is always a lot more redirection
for a child under the spectrum, you have to get to their level, which requires more

planning and time.

When asked whether any type of AAC device or low-tech communication board is

utilized with the child in the OT session, the responses were varied. An urban OT commented:

I have to say often times, whether it’s an ASD kid or a kid with only CAS, they don’t
typically bring their communication board or device with them! I did have a few that

would and if so, I knew that they were actively using it and [ would do a shout out to the
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SLP or SPED teacher. Usually not in my therapy time but afterwards! That can eat up all
my time. I have to say though, I have not had many kids who would bring their device or
who were mastering their device! Since my goals address OT stuff, I usually focus on OT
goals, but I know if the kid can communicate more effectively through their system to let
me know what they want or need, the session would be smoother for me and maybe less

time spent guessing what the kid wants.

Another urban OT mentioned:

Depending on the kid, usually for the child with ASD, I may have to do the intervention
in a quieter room than an open sensory room to decrease the child’s level of distraction.
It’s always helpful if I have some tool to help them with their communication and if I do,
I will grab it. If the kid comes with some type of communication aid or a computer, I will
use it if it is easy to understand and I find that the kid is motivated by it. If its’ too
complicated, I don’t because I only have a short time with the kid, and I have to work on
OT tasks that are more quality, function and integration. I feel that the communication
board or computer is more speech related so I quite frankly do not take as much time with
it. [ also know with and ASD kid, that regulating and organizing his sensory skills will

help him attend to commands and any type of communication system he may have.

The third urban OT reported that she would briefly touch base with the SLP to find out

what method is being used to help the child communicate. She reported:

I think the biggest factor, in terms of setting up the therapy sessions, is getting organized
with all the support systems the child needs and then relate with the child. In all my years

of working, I knew that If I have the luxury of preparing and setting up the session ahead
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of time, I would make a huge difference for the child and for myself! I know that, in my
school, the SLP usually worked with an iPad or other computerized system that had the
LAMP application, an application that most of the kids with ASD had who were
struggling with talking. With a child with ASD, everyday can be a new day! Some days, |
may have to start the day with a lot more sensory work, other days the kid may be able to
attend better, we can do more structured table tasks. I think with a child with ASD,
whatever OT goal you are addressing, you have to include sensory support. With a child
with only CAS, you may not have to do this at all. Typically, we work with his apraxia
on the limbs, for the upper extremities and/or lower extremities. They are motivated to

learn and do not have stereotypical behaviors as the kid with ASD has.

The one rural COTA also voiced her concerns and concurred with the urban OT’s, further

stating:

I would watch the child with ASD more carefully and see what is going on and try to
figure out his patterns because I know they are saying something to me through their
body movements but certainly not with words! I know that a sensory type of intervention
will work for the child but sometimes it takes time to figure out what will work for him
for the day! I truly think that what they show me with their behaviors and motor actions
is controlling their speech! We have to meet the child where the child is at, and
sometimes that is difficult. If I know that the kiddo has some way to make his needs
known through gestures, grunting, pointing or he has something that he brings from
speech, I will use it. Most of the time, the kid does not come with any type of tool to help
him request or make his needs known. Now the child with CAS does not have those
behaviors like a child with ASD has! It’s much easier to figure out what the child needs
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and wants because the kid will let you know with gestures and pointing or grunting. They
typically don’t need as many reinforcers but maybe a “good job” or extra time on the

swing!! Two totally different kids.

Regarding OT collaboration and how effective team-work is with both sets of children,

one of the urban OT’s mentioned that with a child with ASD:

I may be providing a lot of support for their sensory needs, not so much in direct
treatment but in the classroom to help educators understand what’s going on with the
child and what’s going on in the classroom, and what he is doing in the classroom. That’s
such a huge component. I stressed this a lot at my school because I have the child for
only a short while, but the teacher has him for a much longer time. I have to use my time
more effectively to help the teacher who is asking and sometimes tearing her hair apart!
Truly ideally, it is best if we go into the classroom and functionally help the child
particularly, if the child is manifesting behavioral issues, largely because of his sensory
demands and lack of regulation. The teacher truly tries to understand but, given her time

limitations, it’s often very difficult.

She further elaborated upon her frustrations in functionally collaborating with the teacher by

reporting:

Other issues are teacher’s flexibility and level of trust with us. If the teacher is not in the
same page, she will not welcome you and the TA will certainly not be in the same page
as well. The TA’s matter a whole lot! You don’t ever want to go into a classroom telling
the teacher what to do. That will never go down well. Some of the young OT’s would

quickly find out that there isn’t any cooperation by the teacher. That’s a challenge. We
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were always torn between the one on one therapy, but really our job would have really
better been spent to go into the classroom, not necessarily bringing hands on but to be
able to explain and provide sensory support, strategies for the teacher who is usually
quite overwhelmed! There is never enough time. The key is to use the time wisely that
the kid can benefit from, as he is in the classroom for so long! If there is an over-
stimulating classroom, there are many ideas that we could give but we have to be careful
how to direct and not impose. It was always very touchy and delicate. A catch 22. |
retired last year due to my age, but I tell you my biggest frustration was this one, you hit

my Achilles tendon.

The 2" urban OT mentioned that she tried to collaborate with teachers and other SLP’s to
keep the communication open regarding all the kids in her case load, particularly those children

that were more involved and required more of her one on-one attention. She mentioned:

We usually catch each other when we are leaving the school and take a few minutes to
talk and typically there is a kid or two that I ask about and would like suggestions. There
is not a set time to gather the team though, I do wish this could happen at some future
point. We OT’s will get together to chat regarding g the child on Friday’s but with other
team members, it’s random! I have to say in our school, the SPED teachers are few and
they are so incredibly busy. Truly the SPED assistants do all the work, but we have to
follow protocol and speak with the SPED teacher before anything happens, which I agree
with, but it makes it much more difficult! With the speech person, I can talk with more
frequently. I know the SLP’s for a while and that helps a lot! It helps to know the people
so we have an understanding and an established relationship that we are freely able to
share without feeling like we are imposing! Our collaboration, however, does not happen
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in a formal setting, it’s definitely informal but productive! We know each other’s

eccentricities.

The 1% urban OT shared increased frustration when engaging in collaborative efforts

within their elementary schools.

Collaboration is never as much as we need to be doing for our kids. I am too busy and not
around the school as much because I serve other schools that do not have OT’s or
COTA'’s in my case. It just does not happen frequently at all! I would love for parents to
be involved as well, but unless I am e-mailing them after hours over some type of
concern of mine or any changes I need to know, it does not happen. I have one kid that I
have been seeing for a while and mom and I communicate more through e-mail. I think
now she knows me, and I know her, so we trust each other. She has five children and it’s
really hard for her to have a kid with special needs! I will get more responses from my
mom’s than the teachers! With the speech therapist, I know her well enough that we can
call each other and talk “therapy” when we can! She is the only one though, the other

SLPA is not that “chummy.”

The 3" urban OT mentioned:

There are too many kids. Truly not enough time. We are all quite overwhelmed in our
schools and even after school, we want our break, we are tiered, and don’t want to have
to work after hours, but we always do! There are no efforts put forth by any of the school
team members to get together to talk about the kids. Out efforts in collaborating does not
create revenue! I know that sounds ugly, but that is what we have been told! I think

around here we are hurting so much with funding just to keep our schools afloat. It’s
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survival. No time for what the school considers incidentals! The thing is that working as a

team does not cost the school anything, particularly if we do it outside the school setting.

Special Educators (SPED’s), Early Childhood Educators (ECSPED’s) Teacher Assistants

(TA’s):

The SLP’s responses to the perceptions and experiences regarding both sets of young
children additionally emphasized the need for another set of professionals to be an integral part
of the team, which are the SPED’s, ECSPED’s, Gen-Ed’s, and TA’s. These educators are with
the child most of the school day. It is imperative they also be an integral part of the team
involved in working with a young child with disabilities. The needs for effective transitioning of
the child’s AAC device or low-tech communication board to the classroom setting and, the need
to keep the collaborative efforts working through shared information and learning with all the

team members involved (SLP, OT, PT, etc.) is essential.

Due to the unique educational focus of the SPED’s and ECSPED’s in viewing the young
minimally verbal child holistically based on the young child’s level of function and development
versus the young child’s individual label, the semi-structured questions were answered globally
and not specifically when they shared their perceptions and experiences when intervening with
the young minimally verbal child. The relevant question asked to the SPED’s, ECSPED, and
TA’s involved effective transitioning of AAC device or low-tech communication board to the
classroom setting and continued collaborative efforts in sharing all pertinent information
regarding the child to all team members (SLP and OT). It is imperative to highlight these strong
connections between these professions, who are actively involved as team-members in working
together for the well-being of the child. There are many connections, but two are imperative: the

effective transitioning of the child’s AAC device for the child to effectively and functionally
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communicate his/her needs and requests within the classroom setting and collaborative efforts to

share information and changes regarding the child’s well-being. These connections assures that

the child with disabilities is optimally being supported. Four urban SPED teachers and one
suburban ECSPED teacher participated in the interviews. Their years of experience ranged from

eight years to twenty-five years.

Regarding AAC devices used in the classroom setting and its efficacy, the 5" urban

SPED educator commented:

I make it a point to talk to everyone that I am working with my kid. We are good about it
at my school. I often times “pop” into the SLP room to observe or share information. I
really need to know how the kid works his communication system and will bug my SLP
first and try to work it myself. Sometimes these devices are difficult to understand, but I
know I have the SLP to help me and, other support systems I can count on. I really think
it’s what I prioritize, and I prioritize these “talking machines” for them. Everything can
be placed in these devices and there are a ton of different devices and applications. We
are using the iPad more and more. I know I need to make it work and with a lot of

repeating, the child will get it. It takes patience and perseverance.
The 3™ urban SPED mentioned:

I do make sure that my Para’s are understanding any system that the kid may have to
communicate, simple or complicated! That is my biggest pet peeve! Everyone needs to
know about the system! Everyone from the person at the cafeteria, the PE teacher, music
teacher and the janitor! Everyone that is in contact with the kid. I really think the kid

needs to have one to make all his/her needs known. Although, the kid may struggle
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pushing the buttons and understanding what he wants to say, it’s his voice for now! We

all just have to take our time and make it work for the kid and for us. It makes a huge

difference when the kid gets it and we do too! I will try to understand how to work it
through my SLP. It takes time and sometimes I get so stuck, but it’s so important that we
expose the kid to it as much as possible and that everyone be in the same page. The
parents may like it or may not. Some think it’s great, but many think it’s something they
will grow out of and use the system only in school. That one is a battle! They need one at
home, but I don’t think it’s put to use at home like it should. Although, there are some

mom’s that love it because they can finally communicate with their kid. It so varies.

The SPED teacher shared the use of the young child’s AAC device. For many young
children, the ability to communicate is considered such an integral part of life that they may
seldom pause to appreciate its value, not only in developing their communication skills but in
relating to others, which is so critical for the formation for the child’s development throughout

his/her life.
Regarding collaboration, the 2" urban SPED teacher shared:

It is tough sometimes, but we make it work! We have to be intentional and try our best
for the good of the child. It takes over our time and we have to be sensitive to everyone’s
workload, but it must be done. I think teachers and SLP’s and OT’s and PT’s may not
want to do work after hours, but we all signed up to work with special needs and they
require a lot more of our time and brainstorming! So much of what we do is not writtenin
books, we have to individualize everything! When we communicate with each other, we
have to make sure that we are not replicating the work. Our time is limited with the child

and we have to make it work for the child to the best of or abilities. I really think it’s
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important to collaborate with everyone including people like the bus driver, and all the

people that the child is in contact with throughout the school day. I am especially

sensitive to the parents. I am not a parent but if [ was, I know that I would want to know
everything that is happening. The mom knows about all the team members in the IEP so
she should know what every team member is doing with her child every week, not only
when she finds out through another IEP meeting. [ am always on the phone with the
parents. If they don’t answer me on the phone, they will answer me though an e-mail.
They will usually always respond to me even if it takes time. Some of the children’s

home lives are so stressful!

The 4" urban SPED educator reported that making herself known to all teachers and
therapists involved is of key importance. She does this by going into a classroom and observe the
class, a session, ask questions, and participate in the child’s activities within the school

surroundings. She mentioned:

I make it a point to talk to everyone that I am working with my kid. We are good about it
at my school. I often times “pop” into the SLP room to observe or share information. The
SLP will always “pop” into my room as well. We get so much information from one
another and we are able to share our concerns for a few minutes, which makes a world of
difference! I also make sure that all my Para’s are communicating with one another and
observing the child’s surroundings. I have eight of them this year, they all communicate
with one another and I always hope that they get along with each other and that they talk
and share with the OT, SLP and PT on a regular basis. Many questions will surface! They
are incredibly busy, talk about heavy case-loads! They have it all! I hand out a lot of

responsibilities, and they do it! I make sure they do. I appreciate and love them so much!
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I could not do it by myself! Impossible!

Collaborative efforts are immediately put in motion by this SPED teacher. Often times
the expectations of academic learning are considered so important that these expectations may
come at the expense of the child’s communicative learning skills. It is the SLP’s responsibility
to initially address the early communication skills of a minimally verbal or non-verbal children
and support the SPED teachers, OT’s and other related service providers in finding ways to
continue to support the development of the young child’s early communication skills. The SPED
teachers also need to address the young child’s early communication skills, while stilladdressing

the child’s academic requisites. It’s a complex task.

Another urban SPED commented:

I communicate a lot with the SLP who is housed at the school and the OT if I catch her!
At our school, we are good about it! We do get a lot of information from one another and
it’s usually effective. I always say more heads for one is so much better than just one
head. I think we talk “shop” a bunch between us, and I am the SPED teacher! Working so
many years, [ have found out that I truly don’t know it all, | NEED to be talking to
everyone involved with the child. Together we can work so much better if we want to!! I
also make sure that all my TA’s are communicating with one another and observing the

child’s surroundings.

The professional efforts that are being made to collaborate and share information
regarding the communicative progress of the young child with ASD is invaluable. The SLP must
to help identify effective yet easy to implement strategies, techniques, and practices which will

help facilitate meaningful communication in the classroom of the young child.
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The suburban ECSPED commented:
We just share during break times or lunch times. I make sure that my Para’s are well

informed and never micro-manage anyone! I will often ask them how they think the child
is doing? What do they think should be done for the child to improve and I ask them for
their immediate feedback. They usually know what works and what doesn’t work. I let
them tell me. I do not have to micro-manage. I get a lot better cooperation and “we” are
all included as working together with each other and with the child as a team. I have been
doing this for a very a long time and I know what has changed with me as far as
collaboration is in HOW I approach those who I want to share with. I had to understand
and find effective ways to work together! Been there done that! I speak to my parents
everyday as they come and drop their kids. I prefer to directly talk to the parents because
with parents you have to be extra sensitive. It’s their kiddo we are talking about. I tell my
Para’s to greet and be cordial but I typically share any additional news if there are
concerns that are troubling me, I will let the parent know that I will talk to mom later on
but not while she is picking up her kid. It can wait for a more appropriate time. My Para’s
are so busy and being so busy, they may say something that sounds a little insensitive that
will definitely affect the parents. So, with parents, I make it a point to communicate

directly with them carefully and daily.

The 5™ urban SPED teacher shared:

I have worked in different schools over the years, I have to say it’s all about establishing
rapport with the people you are working with. There is no time for anything! We are
getting more and more kids that are going into special education, the general educators
often times wants the kids to be with us. Without our TA’s we are toast! I have to set the

pulse on how we are going to collaborate as a team. The TA’s typically know the SLP
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and the OT and sometimes the PT. If we can, we reach out and ask, if the TA’s don’t
have the time or forgot to ask the SLP or OT a question they want answered or a

comment they want to share, I will ask for them.

To allow all professionals involved in working with the minimally verbal young child
with ASD to collaborate and problem solve together is optimal. It takes intentionality and
availability to take a few minutes to find out what are the young child’s unique style of learning
and processing and what is working and not. Given that so many children with ASD demonstrate
multiple communication needs and stereotypical behaviors that may impede theircommunicative
learning, it is imperative to take time to share specific pertinent information that is specific to
that child. SPED teachers do not have the extra time to collaborate in this fashion. However, they
make the time to do so because they are aware that it truly takes a team of professionals to

cooperatively work together with a child with ASD who manifests complex issues.

The perceptions and experiences shared by these dedicated SLP’s, SLPA’s, OT’s,
COTA’s, SPED’s, ECSPED’s and TA’s, were incredibly thoughtful, insightful and revealing.
Upon concluding the semi-structured interviews, the researcher realized that these professionals
are truly kind, transparent, and very gracious to answer these thought-provoking professional
questions with candor, honesty and vulnerability. Their genuine care for children as they daily
and consistently set forth their best efforts, regardless of the external circumstances and

limitations, is impressive. The encounters were revealing.
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CHAPTER V

FINDINGS

Chapter five reviews the purpose of the study and presents the patterns and findings
which emerged from analysis across the SLP, SLPA OT, COTA, SPED, ECSPED and TA
professional domains. The conclusions elaborated upon are supported by observations and
specific quotations from all the participants involved and evidence of specific documentation
examined (Brantlinger et al., 2005). Many examples are exemplified from the gathered data and
are provided, emphasizing the holistic interventions and interactions provided by the participants
in order to facilitate optimal communicative gains for the young minimally verbal young child,

and how the collaborative communicative exchanges occur within the professionals.

Purpose of the Study

This qualitative study endeavored to examine specific therapeutic ways young children
who are minimally verbal with autism spectrum disorder (ASD) and childhood apraxia of speech
(CAS) or suspected childhood apraxia of speech (s CAS) differ from young children who only
have CAS or s CAS but not ASD. By carefully elaborating upon this discovery, the study further
examined the possibility that, despite access to specific oral-motor-based learning interventions,
some children with ASD/CAS fail to acquire spoken language. This study explains that in order
for the young minimally verbal child with ASD and CAS and only CAS to demonstrate

communicative, social, sensory integrative, gross and fine motor improvements, the provision of
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ancillary services, such as OT, SPED and ECSPED are necessary. By engaging these
professionals in semi-structured interviews and asking them to share their perceptions and

experiences regarding their interventions with these young children, a holistic picture emerged

by the shared information regarding the many successes, challenges, and barriers encountered.
This holistic picture stresses how vital a collaborative team approach is in helping these young

children’s progress to become more functional, competent and independent young children.

Theme One: The majority of the SLP/SLPA’s shared that the most important intervention
tool to implement for a young child with ASD and CAS or s CAS is a functional

communication system.

Through semi-structured questions, SLP’s emphasized that the most prevalent deficits of
a young minimally verbal child with ASD is language acquisition. Most of the SLP’s reported
how imperative it is to have the young, minimally verbal or non-verbal child with ASD use a
communication system to make the child’s functional needs and requests known. There were
variations on what type of communication system would be incorporated for the child among
urban and rural SLP’s. However, the consensus was unanimous that a communication system
must be incorporated. To understand the professional thoughts of the SLP’s, it’s important to
note that literature indicates children with ASD may experience communication deficits
(Sigafoos et al., 2016). The SLP’s that frequently these communicative deficits markedly affects
every facet of the child’s capacity to function and learn; highlighting once again, why it is so
critical to teach the young child how to effectively communicate and transition the child’s AAC

device to all areas within the elementary school settings.

The rural SLP’s emphasized the use of incorporating an effective communication system

through an alternative augmentative communication (AAC) device that is speech generating. The
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SLP’s shared that the AAC device would be implemented to supplement the young child’s vocal
and verbal communication skills. This intervention is supported by past and current evidence-

based literature (Drager, Light & MacNaughton, 2010; Johnston, Reichle, & Evans, 2004;

Mustonen, Locke, Reichle, Solbrach, & Lindgren, 1991). The research suggests benefits of AAC
interventions on the functional communication skills, challenging behaviors, language
development, both receptive and expressive language skills, and speech production of young
children with complex communication needs. The AAC devices recommended by the rural
SLP’s would include digitized speech output so when the child activates the device, a sound or
true word is elicited for each motor pattern the child accesses. There are unique words produced
for each motor pattern that the child elicits in pressing a communicative, functional picture. This
auditory output aid provides the child additional sensory feedback to further help the child
develop his/her receptive and expressive language skills. The SLP’s reported that they utilize I-
Pad computerized devices that can be utilized as an AAC communication device, as well as a
compact Dynovox, a dedicated device, one that is designed specifically for communication
purposes. The more experienced SLP’s voiced their confidence regarding the utilization of these
compact computerized devices that are now on the market. These devices can be adapted to
accommodate the needs of a child with multiple disabilities who may have visual and fine motor

deficits.

One SLP commented that on a cognitive level, the AAC device is easier to tackle rather
than having the child spontaneously verbalize their wants and needs. Simple cause and effect
tasks on the AAC device appear to be the least threatening and an entertaining application to
engage the child when first introduced to the device. The SLP can then introduce language by

hearing words connected to experiences of occurrences that typically interest the child. One of
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the SLP’s reported:

By making the experience entertaining and consistently exposing the child with these

tasks, you truly get a win-win situation because the child enjoys it, as I do. I know that

the kid is doing is so much more purposeful tasks that will lead to the acquisition of

language, which is the primary goal.

She stressed that there are many modifications which can help the child meet his/her
needs and current level of language and motor learning. There was a consensus which all the
urban SLP’s would incorporate the Language Acquisition Through Motor Planning (LAMP)
application as soon as the young child becomes more familiar with his/her AAC device. “LAMP
is a therapeutic approach based on neurological and motor learning principles,” (Bedwani, Bruck
& Costly, 2015). The principal idea of the LAMP application is to allow children who are
minimally verbal or nonverbal a way to spontaneously express themselves throughout all settings
within their environment. The language and vocabulary are providing verbal/vocal output and
allowing the child opportunities to engage in motor planning as he/she accesses their needs and
wants. Emerson is an SLP, who created the application to give access to core words on an AAC
device and Halloran is an OT who created teaching words via sensory rich activities, allowing
each word to be accessed with a consistent unique move or pattern that provides a means for
developing independent communication. The first vocabulary words chosen, are what is of
interest to the child. The words are powerful and likely to be used and encountered in multiple
contexts determined by logic, which are elements in the application in derived from clear

reasoning to perform a specific communicative task (Halloran & Emerson, 2000).

The urban SLP’s emphasized the need for a communication system, however, due to

financial constraints their elementary schools are typically not able to purchase any AAC
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devices, let alone language applications. The standard iPad costs between $250.00 and $350.00
and has to be adapted to use with a LAMP language application, which adds to the total cost to

make this happen. The Tobii/Dynovox specialized communication AAC device costs between

$1,200 and $1,800. The LAMP language application costs $299.00 to place on the iPad or
Tobii/Dynovox AAC device. Additionally, one SLP mentioned that to understand the LAMP
language application, it requires training, and regrettably, there is also no funding for any type of

training. LAMP training costs between $115.00 to $125.00 per person for a full-day of training.

She said:

I have to use what is in my tool-box which is limited, but it works! I remember in my
times, there were no computerized devices for the children or if so, they were so

expensive and difficult to use. I have developed great communication boards with PECS.

The Picture Exchange Communication System (PECS) is a low-tech communication
system which allows the minimally verbal child to effectively communicate by utilizing special
functional pictures. The PECS materials are offered in kit formats. The starter kit costs $75.00 to
more advanced levels that cost approximately $100 to $130. Typically, PECS are used by
approaching another person and giving them a picture of a desired item in exchange for that
item. Elementary school districts will purchase PECS pictures/kits to be shared by all
professionals working with PECS. The SLP’s mentioned that they could get as sophisticated as

they can with the child’s language by utilizing PECS pictures.

Social language intervention is equally as important to implement for the minimally verbal

child with ASD.

Many of the SLP’s additionally reported that a young child with ASD also has a high
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degree of social impairment which a young child with only CAS may not exhibit. The SLP’s
described how a nonverbal young child with ASD will manifest difficulties in effectively

communicating through gestures, eye contact and facial expression. Two of the rural SLP’s

reported the young child’s social needs are equally as important as the child’s language
acquisition needs, as these kids may experience life-long implications affecting peer, family,
academic and community interactions. The young child’s social impairments encompass social
awareness, social competence, and social development. These social skill deficits are common to
all individuals with an ASD diagnosis which can manifest at a very young age (APA, 2000;

Gillis & Butler, 2009).

One of the rural SLP’s mentioned utilizing a program that covers social language
embedded in the child’s AAC device. This is the Social Communication, Emotional Regulation
and Transactional Support (SCERTS) program that was developed out of 25 years of research by
Prizant (Prizant, 1993). She mentioned that this program proposes using visual materials, such as
topic boards and cue cards that can support children’s understanding of verbal language
embedding it in the child’s AAC device to enhance communication, receptive, and expressive
language, and understanding of emotions and emotional regulation. This clinician mentioned
embedding social scenarios to enhance social interactions with peers, such as play skills, by
engaging in pretend play and turn taking skills with games and social communication skills by
initiating and responding. One other urban SLP mentioned that, by programming daily routines
in the child’s AAC device, the child was able to improve upon his/her communication skills and
improve his social and functional behaviors as these daily routines occur in the classroom
setting. She mentioned that the more she engaged in these tasks with the young minimally verbal

child with ASD, the more the child would anticipate and respond to these tasks appropriately to a
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variety of simple age-appropriate social tasks.

Research relating to the understanding and assessment of inter-relationships between

communication and social behavior has been prolific in the last decade and has created numerous

new research opportunities for promoting communication in autism (Koegel, 2000). There has
been a substantial amount of research on different types of social skill interventions for
preschooler with ASD. Even though there are published social skills curricula and guides on
social skills interventions, many of these curricula have not been empirically tested (Baker &
McLeod, 2004; Quill, 2005; Weiss & Harris, 2001). The SCERTS comprehensive model,
however, is derived from two decades of empirical and clinical work and is consistent with
recommended tenets of “evidence based” practice espoused by researcher and clinical scholars in
ASD and related disabilities (NRC, 2001; Prizant & Rubin, 1999) More specifically, the
developmental, social-pragmatic focus on the model has been the hallmark of research work for
many years (Prizant, 1982a, Prizant et al., 1997; Prizant & Wetherby, 1985, 1987, Wetherby et
al., 1997; Wetherby & Prutting, 1984). The model is also built upon work addressing
relationships among communication, socioemotional development, and emotional regulation
(Hummel & Prizant, 1993; Prizant, 1999; Prizant & Meyer, 1993; Prizant & Wetherby, 1987) is
consistent with the work of Rogers and Lewis (1989) and Greenspan and Wieder (1998, 2000)
addressing socioemotional factors, and DeGangi (2000) and Tronick (1989) addressing arousal

modulation and emotional regulation.

These findings have also been influenced by other developmentally based communication
intervention models outside of ASD (Bricker, Pretti-Frontczak, & McComas, 1998; McLean &
Snyder-McLean, 1998). It is now well documented that positive long-term outcomes for children

with ASD are strongly correlated with the achievement of communicative competence (Garfin &
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Lord, 1986; Koegle, Koegel, Yoshen, & McNerney, 1999; NRC, 2001; Venter, Lord, &
Schopler, 1992). Additionally, those children who display a greater capacity to establish and

follow the attentional focus of their communicative partners are more likely to initiate bids for

communication, use more contingent language, acquire conversational skills, use more
sophisticated gestures and symbolic language, recognize and repair communicative breakdown,
and respond to contextual and interpersonal cues (Carpenter & Tomasello, 2000; Wetherby,
Prizant & Huchinson, 1998). As the child makes the transition to language, the capacity for joint
attention facilitates the development of a more sophisticated and explicit system of
communication. There is a rapid expansion of vocabulary and linguistic concepts, and emergence
of more sophisticated sentence structures for the purposes of sharing intentions and emotions
(Wetherby, Prizant & Schuler, 2000). Unfortunately, children with ASD often actively avoid
social interactions (Carr & Durrand, 1985). Even when language teaching is provided, many
programs do not work on communication in social and natural community settings. This has
become increasingly important as children with ASD are having more contact with typically
developing children as school and community inclusion increases (Harrower, 1999; Kennedy,
Shukla, & Fryxell, 1997). Although there continues to be a need for social-pragmatic
communication research, it is important to give increased attention to all the components of
social skills interventions that help identify strategies that work best for children with ASD who
present with different skill levels.(Gillis & Butler, 2009). It is now well understood that
improving the child’s communication skills leads to improving the young child’s social

interaction skills leading to the manifestation of less challenging behaviors.

The last urban SLP interviewed mentioned how easy it is for the young child with ASD

to be communicatively “isolated.” Regrettably, being isolated does not carry over to increase
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communicative development and social competence. She mentioned that the need to involve the
immediate environment in terms of peers, teachers, and family involvement is incredibly

important. The child must see that there will be social advantages to acquiring language and,

once they do, the child may improve in all areas: social, comprehension, verbal, and pragmatic

language.

Using the lens of Symbolic Interactionism to further analyze exchanges, two rural SLP’s
elaborated upon play skills, particularly for the younger toddlers and how much of a priority this
is in the intervention plan for a young minimally verbal child with ASD as opposed to a child
with only CAS. These SLP’s re-iterated the need to work hand-in-hand with the OT to address
the child’s sensory regulation skills in order to enhance the child’s joint attention skills when
engaged in pretend play activities. The SLP’s shared, with this collaboration, the children would
improve upon their gestures and pointing skills along with occasional purposeful verbal output.
The SLP’s would intervene with social language opportunities and then the child would be

successful in acquiring purposeful verbal output. They reiterated:

We would play with cars and trains, dolls and action figures and, incorporate scenarios
where the child had to figure out how the car would drive to school or the grocery store
and who would go shopping. I really think the kids like this! It’s important to frequently

engage in these tasks so they can start creating new neuronal connections.

Children with higher play levels are able to use more appropriate functional spoken
language, as opposed to children who only played with objects indiscriminately, such as banging
and mouthing (Carter et al., 2011; Stone & Yoder, 2001). Furthermore, initiating joint attention
and play levels are both associated with better language outcomes that concurs with recent

longitudinal data (Kasari et al., 2011).
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Ancillary services such as OT/COTA’s, SPED/ECSPED/TA’s additionally play an integral

part in further helping the young minimally verbal child effectively communicate.

The OT and the COTA play a very important role in aiding the young child with ASD
with his/her communicative skills. Regulation of the child’s sensory system to enhance joint
attention and reciprocity is among the most fundamental and effective intervention the OT and
COTA can do for the young child with ASD to engage and become more attentive to his
immediate environment. The OT and COTA are integral team members that are crucial for
organizing the young child’s sensory integrative deficits which further precludes him/her to

attend, follow commands, and react to non-verbal and verbal cues.

The semi-structured questions addressed the OT’s and one COTA’s perceptions and
experiences regarding the differences between the young minimally verbal child with ASD and
CAS and the minimally verbal young child with only CAS. All OT therapists shared that sensory
integrative deficits are more pronounced with a child with ASD. These children typicallyprocess
and integrate sensory information in an atypical manner which is strongly linked to core
impairments in communicative and social abilities, particularly regulating their integrative skills
and joint attention. It is understood through literature that if the child with ASD does not
perceive the auditory and visual components of the environment, the child can miss critical
social cues, not to mention being unable to process language information and missing major
contents of messages that are trying to be conveyed (Just et al., 2044; Rippon et al., 2007).

Given that joint attention is a significant developmental milestone of infancy (Adamson, 1995)
that contributes to childhood intellectual social-emotional, and interpersonal development
(Sheinkopf, Mundy, Claussen & Willoughby, 2004; Ulvund & Smith, 1996), as well as language

development (Carpenter, Nagell, & Tomasello, 1998; Mundy et al., 2007), it is imperative that
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OT be included from the inception of the young child’s intervention trajectory. It is understood

that impairments in early joint attention development also contribute to developmental disorders,

such as ASD (Mundy, Sullivan & Mastergeorge, 2009; Sigman & Ruskin, 1999), and contributes
to the young child’s social-emotional and, interpersonal development, as well as language
development (Carpenter, Nagell & Tomasello, 1998; Mundy & Newell., 2007). The need for the
OT and SLP to work together is essential. Together many great outcomes can transpire. All the

OT’s shared that one-on-one structured intervention is necessary for the young child with ASD.

Two OT’s stated they would encourage gross motor play from the onset with imitation-
based activities and games that included turn taking tasks within structured contexts. Thesetasks
would undeniably encourage social interactions and participation with other peers. One OT
stated that young children with ASD demonstrate impairments in several aspects of motor
function that includes gross and fine motor performance, imitation, and bilateral coordination.
She stressed how important it is for her to engage the young child with ASD in gross motor
activities and, once the child is used to these gross motor tasks, finer motor tasks including
participation and peer game playing tasks, can ensue. She stressed that since every child with

ASD is different, different interventions must be implemented to fit the child’s specificneeds.

When asked if AAC devices or low-tech communication devices were transitioned into
the OT session, overall, the OT’s commented that if the young child did not transition to the OT
or COTA session with a communication AAC device or low-tech communication board, it

wasn’t searched for. One OT stated:

I am so much more concerned about the child’s gross motor and sensory function that if
the kid does not have his device or board with him, I do not fuss with it. I have only a

short time to address the kid’s gross motor and sensory needs that I typically do not
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address his communication device. Often times the kid does not come with a device or

board but if he does, I will take my time to see how he can effectively use it to

communicate with me or I will help him to do so, but I truly do not take that much time

with it.

One OT stated she would definitely consult with the SLP if the child had an AAC
communication device and find out what the child is able to do with the AAC device. If the
child, however, would not come to the session with the AAC or low-tech communication board,
she would not take time to locate it and utilize it. She added that there simply is not enough time.
The other OT’s mentioned it is their experience that there are only a few children who have AAC
devices in their school and they typically do not use them. Transitioning AAC devices to OT
settings are typically very challenging, although, the SLP is responsible for the AAC devices and

should ensure the child has their AAC device in all settings and transitions.

The range of needs from the young minimally verbal child with ASD continues in his/her
SPED classroom setting. These needs should be supported, hence SPED, ECSPED, and TA’s,
are most definitely included as integral team members in optimally working with the minimally
verbal child with ASD. When asked to state differences between the child with ASD and CAS
and the minimally young child with CAS only, the educators were in agreement that they haveto
recognize that children with ASD respond differently particularly to different social and sensory
environments. Given these sensorial deficits that the young children encounter, two SPED
educators mentioned that, for the minimally verbal child with ASD, it is imperative to prepare
the environment to ensure the child is not over-reacting or under reacting and feeling anxious to
bright lights, loud noises, and additional sensory input. Young children who have difficulty

processing verbal instructions in noisy environments and who often focus on sensory-seeking
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behaviors appear more likely to underachieve academically (Ashburner, Ziviani & Rodger,

2008). Adapting the physical environment is paramount.

Because the SPED and ECSPED teachers spend the majority of the school day with the
children, they offered the most diverse types of interventions for children with ASD. They would
typically utilize token boards, schedule boards, transition boards, first-then boards, or visual
communication boards for a child with ASD. When asked if they would transition an AAC
device or low-tech communication board from the SLP to the classroom setting, all the SPED’s
said that they would and would add the repertoire of icons to include what is pertinent for the
child within the classroom setting. One creative SPED teacher mentioned that for two seven-year
old children, she developed social scripts with other peers for the children to understand. These
scripts provided ready phrases to use when they needed to use them. The phrases were practiced
to effectively use at their control in a range of social situations. This provided the children with a
communication strategy which reduced the pressure of knowing what to say. The child with
ASD seemed less anxious and more confident to be able to retrieve these social scripts, even
though they were rote, they were appropriate. It helped reduce the pressure to spontaneously

know what to say and connected the child more with their peers. She mentioned:

I loved this method because the kids could read well, they just did not know what to say
in certain situations that I would purposefully put them in. They would search the phrase
wall and eventually pick the correct one and learned that some phrases were more
appropriate than others! Their friends would help them out as well additionally adding

some phrases for them that were sillier but appropriate for their age.

One SPED teacher shared how she would embed opportunities for the child with an

AAC device. Activities that the child may be involved in were programmed in his device in
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order to engage in social games and interactions with the TA or peers. She mentioned:

Although it took me time to do this on the AAC device, once I did, I understood how to
work it which was not too difficult and, it made a world of difference to the kid. He loved
to play maze games and Clue with his peers and, he was able to follow the rules with
some verbal redirection. It worked for that particular kid and he wanted to do it all the

time! It became a reward for him after he did all his schoolwork!

Using the etic approach to examine the communicative exchanges between and among
these professional domains, it appears that information is shared and imparted to the best of their
abilities given the time constraints, budget, and large amounts of children they must support with
on a daily basis. Overall, the team professionals shared a few distinctions and many similarities
when individually interviewed, regarding intervention approaches and abilities to transition AAC
devices and communication boards, share multidisciplinary strategies and techniques from one
setting to the next within the school setting. There is awareness and knowledge of the particular
needs the minimally verbal child with ASD requires and how diverse and complex these needs

are. All domains sincerely appreciated and respected the work of the other professional domains

involved in working with the child with ASD and CAS.

Theme Two: The SLP’s shared varied perceptions regarding intervention difference with a
minimally verbal young child with only CAS, whereas the OT’s shared unanimous specific

interventions differences with a minimally young child with only CAS.

All of the SLP’s interviewed recognized that ASD and CAS are highly comorbid with an
increased frequency of CAS in the population of children with ASD. The SLP’s also shared that
they noticed an upsurge of young minimally verbal children with ASD being diagnosed with

CAS. Literature supports these shared views by stressing that identification of possible comorbid
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diagnosis for all disorders is critical because evidence-based treatments are available to treat

the co-occurring conditions and to greatly improve outcomes for children who receive these
intensive interventions in comparison with a child who only receives traditional speech therapy
(Tierney et al., 2015; Shriberg, et al., 2011; Strand, Stoeckel & Baas, 2006). Out of the six SLP’s
interviewed, three rural SLP’s commented that the intervention for a child with only CAS would
be different. They commented that the only similarity would be in the use of an AAC device for
both sets of youngsters. The other three rural SLP’s reported that the intervention would be

similar for both sets of youngsters. One of the urban SLP’s commented:

For a child with CAS, I would make sure and assess if the child is communicating
effectively either by gestures or by pointing, if not, I would recommend an AAC. These
kids show a high amount of frustration in their inability to verbally communicate because
they want to talk and are motivated to learn but cannot talk on their own. I would then
begin an oral-motor tactile cued program to work on the child’s motor planning and
motor sequencing skills. I would use either a Talk Tools or Kaufman Praxis program to
elicit tongue, lip and jaw movement to produce sounds. For a child with ASD and CAS, I
would not mess with CAS treatment at all. I would not address an oral-motor program but
concentrate more on the child’s receptive, expressive language and social language skills.
For both kids I would continue to use visuals, manipulatives, reinforcers and sensory

input.

The other urban SLP also mentioned differences in intervention with a young child with only

CAS. She reported:

For a child with CAS only, I would be more focused on administering oral-motor based

interventions because these children usually have deficits with oral-motor tasks. I would
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not be as concerned about their receptive and pragmatic language acquisition as I would
a child with ASD because the need is different. I would use a Kaufman or a PROMPTS
comprehensive oral-motor program. The child with only CAS, will not have the
stereotypical and social behavioral deficits that the child with ASD would. I would never
add supplemental intervention to a child with ASD to address his CAS because it would
be just too overwhelming. I would wait and address it later, after the child has acquired

more language.

Literature supports the experiences and perceptions of these two SLP’s regarding
differences with intervention approaches for both sets of youngsters (Strand, Stoeckel & Baas,
2006). For a young child with ASD, learning language is difficult because the child is not
learning new motor skills by integrating sensory input related to the task, therefore, addressing
the child’s language acquisition is primary. (CARD, 1990). The young child with only CAS
typically has acquired language and understands language but is unable to verbally produce
sounds and words to verbally communicate. The young child with only CAS is not able to motor
plan and motor sequence his/her articulators to form words, which are two distinct conditions
and interventions. Literature also supports AAC devices to be considered as a tool to facilitate
the development of communication and speech for the young minimally verbal child with CAS

(Alant 2005; Bornman, Alant & Mering, 2009).

The last rural SLP mentioned:

If the child only has CAS, I would make sure to use tactile cues to elicit sound production
using a lot of different oral-motor programs. The interventions would definitely be
different than for a child with ASD. I have seen many young kids with ASD and although

they may have a CAS diagnosis, I would not address the CAS until I was convinced it
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was CAS or s CAS. I only have to carefully listen to the child’s verbal repertoire, even if

it’s extremely limited. If the quality of the verbal output demonstrates varied oral
placement movements with variated sound productions, the child probably does not have
CAS. I rarely see young kids who truly have both ASD and CAS. When I assess the
young child with ASD, I typically do not assess for CAS even if the child is minimally
verbal or non-verbal. To be honest, I don’t know of a reliable CAS assessment tool,
although lately I haven’t checked. I have only been exposed to CAS checklists. If the
child is referred with the dual diagnosis, I would have to be convinced that the child truly

has CAS and treat it.

Research supports this SLP’s perceptions and views regarding young minimally verbal
children with ASD and CAS (Shriberg et al., 2011; Tierney, 2015). There are currently no recent
studies conducted regarding minimally verbal young children with ASD and CAS, even though
there are many minimally verbal children diagnosed with CAS (Chenausky et al., 2018;
Shriberg, et al., 2011). There is a need for this type of research, particularly in finding out how
many children with ASD also meet the criteria for CAS and what CAS looks like in these
children who are severely affected. Reliable clinical measures can help the professionunderstand
which minimally verbal children might respond to speech treatment and which children are
unlikely to. This information would help the SLP make clinical decisions about treatment much
earlier than we do now and, given the SLP an opportunity to create and refine treatments that can

help the child who can achieve useful speech (Chenausky et al., 2018; Shriberg et al.,2011).

Regrettably, as Strand et al., (2013), mentions in her study, “a young minimally verbal
child with ASD does not typically fall neatly into a binary pattern of either having a particular

impairment phonology vs CAS or not.” (p.5), therefore, creating an assessment tool that covers
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all these complex factors has been challenging. According to the most recent study conducted by

Terband et al., (2019), no measure so far has proven to have clear diagnostic value on its own.
Terband suggests that the first step to improve this situation is to adopt a more analytic process-
oriented way of theorizing about measurements and their relations with underlying deficits in
speech disorders. The second step is to conduct clinical research to come up with validated
consensus measurement protocols to operationalize, quantify, and eventually standardize
assessments (Terband et al., 2019). Typically, the most common assessment and screening tool
the SLP’s administer to rule out CAS is through a dynamic assessment which seeks to identify
the skills that the individual child possesses, as well as their learning potential. The dynamic
assessment procedure emphasizes the learning process and accounts for the amount and nature of
the examiner’s investment (ASHA, 2016). By using a dynamic type of assessment, the SLP can
provide cues such as slowed rate gestural or tactile cues to better judge the speech production
and to determine how much cueing is necessary to facilitate performance. Many of the behaviors
and signs associated with CAS are also found in children with more broadly defined SSD’s
(Murray, McCabe & Ballard, 2014). Additionally, it is important that the diagnosis of CAS not
be based solely on the severity of a child’s SSD’s, as this may result in overdiagnosis. The
current gold standard for diagnosis continues to be a professional SLP’s expert opinion (Maas, &

Farinella, 2012).

One rural OT that shared specific differences on how limbic apraxia is imperative to

address when working with a child with only CAS. This rural OT commented:

With a child with only CAS, I would probably identify limbic apraxia for this kid as well.
Most of the times when these kids have apraxia of speech, they will have upper and lower

extremity apraxia. I would add gross motor movement activities like: kicking a soccer
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ball, climbing ladders, rock climbing and then move on to fine motor tasks like; throwing
a basketball, bean bag toss and manipulatives I would then move on to table tasks and
address coloring/handwriting tasks to help with their impaired motor planning and
sequencing skills. I would also probably address their sensory integrative skills as many

of these kids have kinesthetic and praxis sensory deficits.

Another rural OT reported that basic functional daily living tasks would also be added to
the repertoire of interventions with a young minimally verbal child with only CAS, adding that
many times the young minimally verbal child begins to vocalize as the child becomes more

active. She reported:

For a child with CAS only, limbic apraxia is almost always present. Gross and fine motor
tasks would be primary. Daily living functional tasks would also be a priority to address
as well. Sometimes these kids cannot put their shoe on or tie their shoes or appropriately
put their shirt and pants on. Playground activities can also be challenging for these kids,
going up and down the slide, swinging on the swing or playing on the monkey bars. The
child will often say sounds or words, particularly when they are active with their whole

bodies.

Research supports these shared experiences. In a study by Newmeyer et al., (2007), the
findings of his study revealed that children with severe SSD and CAS often present with fine
motor functioning below the average range for their age, along with the presence of abnormal
oral-motor imitation skills. Another study conducted by Dewey et al., (2007) reported limbic
apraxia as a general underlying impairment in the planning and sequencing of gross and fine
motor movements, particularly in the presence of abnormal imitation of oral-motor movements.

Professional OT’s suggest that instigating sign language to aid the young child with CAS
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communicative skills is counterproductive, given their limbic limitations (Missiuna, Gaines &

Pollock, 2002).

The SPED and ECSPED teachers reported that intervention would not be different for a

child with only CAS versus a child with ASD and CAS.

One urban SPED teacher reported that accommodations and visual supports would be

similar for both sets of youngsters. She mentioned:

I would structure and accommodate the classroom setting to where the child can easily
see me, the TA and the materials he is working with. I would not be as concerned about
the young child’s stereotypical behaviors as [ would with a young child with ASD.
Hopefully the support systems will be in place from what the SLP and OT suggested
regarding the child’s communication, gross, fine and sensory motor information. The TA
would be providing the child one-on-one intervention and making sure she is repeating,
modeling, slowing speech rate and presenting the child with plenty of functional visuals.
If the SLP has an AAC device for the child, I would definitely incorporate this for the

young child. It’s always based on function and not diagnosis.

There is a paucity within the literature regarding SPED and ECSPED’s teacher
perceptions of children with SSD’s and CAS. SSD’s are the most prevalent speech-language
disorders for children entering school (Shriberg, Tomblin, & McSweeney, 1999) yet there are
minimal studies that examine the effects of SSD’s on teachers’ perceptions of student’s
academic, social, and/or behavioral skills (Shriberg, Tomblin & McSweeney, 1999). Because the
child with only CAS does not typically demonstrate stereotypical behaviors that may disrupt a

general or special education classroom setting, imbedded and naturalistic instruction in Gen Ed
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classrooms may be feasible for a child with only CAS. When team members use strategies that
are child directed and responsive to the child’ communicative attempts, there are many
opportunities to teach many functional skills without disrupting the flow of social interaction or
he regular classroom activities. It is important to foster communication-rich social environments

for minimally verbal young children (Harjusola-Webb & Robbins, 2012).

Sub-theme: Relevant terms and concepts in the classification, speech processes, and

diagnostic markers for CAS now currently exist in the literature.

Research is no longer constrained to understand, treat, and prevent CAS and the primary
factor in underlying its notable overdiagnosis worldwide. There now exist contemporaryresearch
in SSD that includes studies to identify, explicate, and treat the genomic neurocognitive and
neuromotor substrates of CAS (ASHA, 2007; Childhood Apraxia of Speech Association of
North America, 2013; Royal College of Speech and Language Therapists, 2011; Shriberg et al.,
2017a). A diagnostic marker is a disorder as “one or more operationalized and standardized signs
with a sensitivity to and specificity for persons with prior, present, and/or future expression of
the disorder at estimated levels of accuracy.” (Shriberg et al., 2017a c, p. 3). There are four

diagnostic markers:

1. Pause Marker I (PM I): A diagnostic marker to discriminate childhood apraxia of
speech from speech delay: Development and description of the pause marker. Thereare
seven proposed attributes or measurements, four speech disorder classifications and ten
linguistic domain analytics (Shriberg et al., 2017a).

2. Pause Marker II (PM II): A diagnostic marker to discriminate childhood apraxia of

speech delay: Development and description of the pause marker through research studies.
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Studies support the pause marker as a near-conclusive diagnostic marker of CAS
(Shriberg et al., 2017b).

3. Pause Marker III (PM III): A diagnostic marker to discriminate childhood apraxia of
speech from speech delay: Theoretical coherence of the pause marker with speech
processing deficits in childhood apraxia of speech (Shriberg et al., 2017c).

4. Pause Marker IV (PM IV): A diagnostic marker to discriminate childhood apraxia of
speech from speech delay: The pause marker index. Speech, prosody, and voice precision

stability data to scale the severity of CAS (Shriberg et al., 2017d).

SLP’s can now feel less ambiguous and better informed to make knowledgeable decisions
pertaining distinctions between CAS characteristics and distinctions between SD’s that occur
mostly on children with ASD and SSD’s that occur mostly with young children with only CAS

(Shriberg et al., 2011).

Improved verbal output gains for a minimally verbal young child with only CAS over the
young minimally verbal child with ASD and CAS reported by all of the SLP’s, OT’s,

SPED’s, and ECSPED’s.

The SLP’s unanimously commented that a young minimally verbal child with only CAS
would probably demonstrate improved verbal gains versus a minimally verbal child with ASD

and CAS. One urban SLP mentioned:

If I had to choose which child would demonstrate verbal gains after a certain amount of
consistent intervention, I would have to say the child with only CAS. A child with ASD

is so much more unpredictable and has a lot more behavioral and stereotypical issues to
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contend with that may be impeding upon his verbal expression. Verbal output gains may

take longer to see with a child with ASD.

There is varied congruence among the interviewed SLP’s in comprehensively identifying
the characteristics that they use in determining CAS. Literature indicates that it is clear that the
diagnostic criteria used to identify CAS has been controversial for many years, resulting in
professional confusion (Strand et al., 2013; Tierney, 2015). However, despite the difficulty noted
in determining the characteristics that differentiate CAS from other speech acquisition disorders,

many children are identified with CAS (Shriberg et al., 2011; Strand et al., 2013).

Most researchers agree that the core deficits for children with CAS is a reduced or
degraded ability to convert abstract phonological codes to motor speech commands, referred to
as motor planning and/or programming (ASHA, 2007b; Shriberg, et al., 2017). This consensus
has been supported by behavioral studies (ASHA, 2007a, 2007b), classification paradigms
(Shriberg et al., 2010), and computation modeling studies (Terband & Maassen, 2019). The
impairment then manifests itself as a disorder in articulation, difficulty sequencing sounds and
syllables, inconsistent production or repeated sounds and syllables, and distortion at the
suprasegmental level, known as dysprosody (ASHA, 2007a, 2007b). Evidence suggests that
children with CAS can only improve their speech motor skills with a variety of oral-motor based
intervention protocols. To date, findings of research indicates that motor-based interventions can
produce gains in speech production abilities with children with CAS (Maass, Gildersleeve-
Neumann, Jakielski & Stoeckel, 2014). Successive approximation or multisensory approaches to
motor planning are key to speech production progress (Tierney et al., 2016). To rule out any
more confusion regarding diagnostic criteria for CAS, there now exist recent research studies
that optimally define CAS via diagnostic markers (Shriberg et al., 2017).
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One urban OT mentioned how the child with CAS would typically begin to speak more

in the OT session. She reported:

The child with CAS will often begin talking in the OT session. I know the SLP in our
school often comes into our therapy room and observes and sometimes plays with the
child when the child is involved in gross motor activities. It’s nice to see because
speaking for the child is so labored to spontaneously speak but not when the kid is
playing. It always excites our SLP I think having the OT session before the SLP session

is clearly very important for the kid to have a more productive speech session.

As reported by this OT, research studies indicate that motor performance can affect the
child’s verbal output. In his study, Pulvermuller et al., (2005) demonstrated that the left
hemisphere’s cortical systems for language and action are interlined and that activation of motor
areas can influence the processing of words semantically related to arm and leg actions. The
results of his study provided evidence that there exists a functional link between two systems and
that there is an interaction in the processing of meaningful information about language and motor
action (Pulvermuller et al., 2005). It is important to integrate OT and SLP therapies to maximize
the effectiveness of therapy. If these children are not identified and treated early, they will more
than likely show problems in everyday living skills, including their academic skills. Early
information about these children with speech-language and motor impairment could lead to early
occupational therapy services and other interventions to address motor and speech deficits

(Rechetnikov & Kinsuk, 2009).

An urban SPED teacher also commented on how a young minimally verbal child with

CAS is more predictable with his/her verbal output gains. She reported:
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I think the child with only CAS would not be demonstrating the behavioral issues that a
young minimally verbal child with ASD and CAS would. Every child with ASD is
different an it clearly sets them apart from other young children that do not have ASD.
One can predict and give a more realistic prognosis for a young child with CAS. without
having to deal with differences in behavior that may change day by day. There are more
issues that the child with ASD has to deal with and therefore, I believe that a child with
CAS would be more consistent and quicker to make progress with his/her verbal output

after a certain amount of interventions.

It is important to report that among the professionals working with these two sets of
youngsters, the only professional that shared different experiences and perceptions regarding
intervention with the minimally verbal young child with ASD and CAS and the young minimally
verbal child with only CAS were the SLP’s and SLPA’s. The other professional team members,
OT’s, SPED’s, and ECSPED’s did not report varied experiences and perceptions regarding
intervention with these two sets of youngsters. These findings warrant further investigation since
SLP’s are the primary professionals who diagnose and intervene with young children with CAS
or s CAS and yet the SPED’s and ECSPED’s spend the most time with these students. These
shared experiences from the SLP’s may highlight reasons why there exists diagnostic and
literature confusion and differences in the communicative progress when it comes to intervening

with a child with ASD and CAS.

It is additionally interesting to report that the SLP’s and SLPA joined the OT’s, COTA,
SPED’s, and ECSPED in unanimously agreeing that the child with only CAS would
demonstrate improved verbal output gains as opposed to a young minimally verbal child with
ASD and CAS, yet the SLP’s differed with intervention approaches when working with the
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young minimally verbal child with ASD and CAS. As team members, there is clearly a need to
conduct research which examines the effectiveness of approaches for specific children. Important
responsibilities are placed on SPED’s, ECSPED’s, Gen Ed teachers, related school professionals
(SLP’s and OT’s), and parents to determine the unique characteristics of each child and match
the appropriate communicative intervention and practices that will allow the child to make

progress (Iovannone, Dunlap, Huber & Kincaid, 2003).

Theme three: It is essential that SLP’s, SLPA’s, OT’s, COTA’s, SPED’s, ECSPED’s, and

TA’s engage in collaborative efforts for young minimally children with ASD and CAS.

Many of the SPED’s, OT’s, and SLP’s shared their frustrations regarding lack of time to
engage in collaborative efforts with other team members. School-based practices increasingly
employ collaborative consultation among SPED, ECSPED, TA’s, Gen ED. School counselors,
SLP’s, SLPA’s, OT’s, COTA’s, PT’s, and PTA’s (Blosser & Kratcowski, 1997; Friend &
Bursuck, 2000; Idol, 2006). “Collaboration is an interactive process that enables people with
diverse expertise to generate creative solutions to mutually defined problems,” (Ritzman, Sanger
& Coufal, 2006, p. 1). Collaborative efforts alter and enhance goals and outcomes to produce
comprehensive solutions for the young minimally verbal child with disabilities. These

comprehensive solutions would not be possible if produced independently by individual team

Members (Ritzman, Sanger & Coufal, 2006).

What often occurs within the team members is referred to as co-activity. The SLP focuses
on speech and language skills. The OT focuses on fine/gross motor skills, independents of the
academic curriculum. The SPED’s ECSPED’s, and TA’s deliver curricular content without

attempting to integrate SLP goals. Although in the IEP individual professional goals are
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established independently, general goals can be established cooperatively between team
members. Collaboration is considered a continuum that involves jointly establishing these
general goals rather than specific goals for the individual young child (Friend & Bursuck, 2012).
In order for this to occur, coordination and group cohesion is imperative, where the team
members can share opinions and instructional strategies relating to the specific young child they
are working with together. The major outcome of collaborative consultation efforts is to provide
comprehensive and effective programs for children with special needs within the most

appropriate context (Idol, Paoloucci-Whitcomb, & Nevin, 2010).

Although experts have identified these service delivery options as best practices, school-
based SLP’s have reported they continue to spend a majority of their time in traditional pull-out
services (ASHA, 2016). One urban OT commented upon her repeated frustration in establishing

optimal rapport with the classroom Gen Ed or SPED teachers. She commented:

It is quite challenging to establish good rapport with the teacher. You cannot go in
thinking that you can dictate and tell the teacher what to do. You are walking into their
territory and you must establish good rapport with the teacher, or else it will not go well.
Many new OT’s have an extremely hard time with this issue. My experience is that most
teachers feel imposed upon when they have a lot of other children to work with. Myideas
and suggestions were always to make the classroom more sensory friendly and to offer
suggestions to what the teacher may do to help the child. I think the teachers think it’s
helpful but always seemed challenged in implementing the suggestions into the
classroom setting. You kind of give up because you feel like you’re alone in a constant

battle. It’s easier to work independently with the child.
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This OT was willing to be flexible and work with the teacher, which are important
qualities to have when collaborating with other team members (Salend, 2005). However,
sometimes that is not enough. Advocacy is equally as important. Making sure that the SLP’s and
OT’s are advocating for themselves is an essential component in order not to feel so “alone.”
Team members and staff members may not be aware of the SLP’s and OT’s scope of expertise,
knowledge base, and concerns that should be imparted for the good of the young minimally
verbal child. The voices of these professionals need to be heard by the parents, teachers, and
administrators. Additionally, it is equally as important that the SLP and OT receive
administrative support in order for collaborative, cohesive work to be effective. The
administrator’s support can be solicited by emphasizing the compatibility between collaborative
service goals and those goals included in school plans that reflect current educational reform
initiatives. Administrators can promote the success of the collaborative model and significantly
contribute to the SLP’s and OT’s success in attaining collaborative goals for the young child
(Elksnin, 1997; Ritzman, Sanger & Coufal, 2006). Collaboration does require diligence and
determination but without establishing optimal advocacy, the SLP and OT may not be able to
implement a variety of service delivery options in providing a full range of services (Ritzman,

Sanger & Coufal, 2006).

Literature validates professional OT’s concerns in creating a sensory friendly atmosphere
in the young child’s inclusive classroom or SPED classroom setting (Mauer, 1999). Literature
stresses how important it is to implement sensory integrative intervention. Sensory integrative
intervention is intended to result in the normalization of sensory processing, and thus, enhance
the development of higher, dependent, cortical functions, such as oral and written language

(Mauer, 1999). Although, there is limited research data that exists on the effectiveness of
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integrated treatment programs and outcomes of sensory integrative (SI) therapy (Mauer, 1999),
an integrated treatment plan can capitalize on ways in which sensory-motor and speech-language
interacts. The team members may be better able to identify the nature of the underlying
neurobehavioral dysfunction and its possible contributions to delayed communication skills. In
accomplishing this goal, these team members can then identify intervention strategies that are
most effective in enhancing language, learning, and academic success for individual young
special need children (Mauer, 1999). As a treatment approach, (SI) intervention was never
intended to be provided apart from special education services or speech and language services

(Ritzman, Sanger & Coufal, 2006).

Regrettably, the school-based OT literature has revealed that the structural and
administrative barriers limit opportunities for educators and OT’s to establish and maintain
effective partnerships that are viewed as crucial to supporting meaningful outcomes for students
(Bose & Hinojosa, 2008). The literature cites limited funding, large caseloads, and shortages of
OT’s as factors supporting the adoption of consultation as a service delivery approach (Reid et
al., 2006), School based OT consultation is characterized as collaborative when the integration of
strategies to support educational programming for special need children only involves sharing
expertise between educators and OT’s (Villeneuve, 2009). School-based OT practices and
research indicates that OT’s continue to employ direct methods of intervention (Villeneuve,
2009). Available research provides limited understanding of factors that facilitate collaborative
interactions between educators and OT’s. Instead, emphasis has been placed on barriers to
collaboration (Villeneuve, 2009). Lack of a clear understanding concerning the roles and
responsibilities of stakeholders involved in school-based OT has been identified as a significant

challenge to collaboration (Barnes & Turner, 2001). On an informal basis, research indicates that
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OT’s take the time to observe the young child and suggest adjustments within the environment
for that individual young child, depending on what works best for that child. Each individual

young child needs a slightly different approach (Greenspan, 2007; Atchison & Dirette, 2012).

A good example of advocacy was shared by an SLP who was determined to implement a
collaborative program with the SPED and Gen Ed teachers regarding AAC usage. This urban
SLP was adamant about implementing a protocol that she was confident would work well for all

involved in working with the young child’s communicative needs. She reported:

I went to my administrator, talked to him and stressed how important it was for the non-
verbal or minimally verbal child to utilize his AAC device every day. I suggested that |
use “speedy speech” and go into the class and offer 10 minutes AAC usage every day. |
also mentioned how the pull-out method of seeing the child in the therapy room twice a
week for thirty minutes would be counter-productive. I emphasized how the teachers
would appreciate this method so, they wouldn’t have to make up the work the young
child may miss when he/she goes to speech. He agreed and it went smoothly, the memos
went out and I made sure I talked to the teachers with consideration of their time. It
worked so well in our school! At the same time, I had opportunities to catch up with the
teachers about the young child, and stress AAC use with the child, sharing my thoughts
and answer any concerns they may have, I think it was a “win-win” situation. We are
still using “speedy speech” because how successful it was for everyone, particularly the

child.

A number of researchers have supported the important role of advocacy in implementing
a successful speech and language program (Larson & McKinley, 1993; Prelock et al., 1995;

Ritzman, Sanger & Coutfal, 2006). It is critical that the SLP’s access the support and expertise
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required to provide highly qualified instruction for their students. SLP’s need to be effective
consumers of a service delivery option. There needs to be more intra-and interdisciplinary
dialogue about the roles of SLP’s and SPED’s as related services providers. Additionally,
Ritzman, Sanger & Coufal, (2006), pointed out that other variables such as enthusiasm, student
engagement, and motivational strategies will continue to be important factors impacting
successful academic outcomes. Regarding AAC usage, team members providing AAC services
require skills in successful collaboration when working on AAC teams in order to transition the
AAC device from one setting to the next within the school setting (ASHA, 1989; Da Fonte &

Boesch, 2016; Soto, 1999).

Another SPED teacher mentioned the importance of introducing pre-reading and reading
tasks that the young minimally verbal child must be exposed to from the onset of his/her

academic year. She shared effective collaborative efforts from the SLP and SPED teacher:

I typically work on pre-reading and reading skills with the kids. It’s incredibly important
and something that will be intervened with right away. [ am a SPED teacher and a
licensed reading specialist, so beginning reading with the children is imperative. The SLP
would always come in the most inopportune times and I could not release the child to pull
out therapy. The reading programs are usually an every-day thing. Although, I realized
how important speech was for this child, I did not like the idea of forfeiting his reading
session for speech. Since the Flight Reading Program had a lot of oral-motor visual
feedback cues, the SLP came up with the idea of working together, as the child was
acquiring his reading skills, the SLP worked on specifically “tweaking” his oral
placements to make sounds tying it with his reading tasks. I thought that was clever and it
worked! We learned a lot together. It made us both “time happy” and the child appeared
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to be less anxious to only spend one hour with both of us instead of separately. I think
nowadays, this co-treating type of intervention needs to occur more and more, there is

simply not enough hours in a day to fulfill all the needs the schools require.

This is a strong example of collaborative efforts put in motion to functionally help a
minimally verbal child. The classroom always presents a vastly different context in terms of
demands it places upon the child’s communication skills. Services may then be provided in a
multiple context, but all are connected to the curriculum in the young child’s classroom.
Ultimately, the challenges that arise represent opportunities for professional growth. Working
collaboratively within a climate of mutual respect and generous sharing of expertise, school
professionals can better serve the young special need child (Giangreco, Prelock & Turnbull,

2010).

It is necessary to emphasize teacher training, continuing education and professional
development for SLP/SLPA’s, OT’s/COTA’s, SPED’s/TA’s involved in working with

minimally verbal young child with disabilities.

Literature reports that the experience of all active team members SPED’s, ECSPED’s,
TA’s, SLP’s, SLPA’s, OT’s, and COTA’s receive from comprehensive multi-disciplinary
services impacts their perceptions and professional dispositions of working with children and
families with special needs. All team members involved were able to conceptualize the
importance of collaboration and how their role as partners with families and other professionals
impacted the overall outcomes for children with disabilities (Carter, Asmus, & Moss, 2013).
Increased national and international interchange of professional knowledge, information, and
education in communication sciences and disorders is a means to strengthen research

collaboration and improver services. SLP’s in various settings work collaboratively with other
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school or health care professionals to make sound decisions for the benefit of children with

communication and swallowing disorders (ASHA, 2016).

Recently, SLPA’s have been working at school, private practice, and rehabilitation
services, assisting licensed SLP’s. The SLP’s that were interviewed in the two urban areas
(Edmond and Stillwater) did not include SLPA’s in their school settings. Only licensed SLP’s,
worked in these urban areas. However, in the rural areas (Guthrie and Claremore), SLPA’s are
assisting SLP’s due to the shortage of licensed SLP’s in these rural areas. It is the SLP’s
responsibility to design and implement a supervision system that protects the students’ patients’
and clients’ care and maintains the highest possible standards of quality. Because the SLPA
provides services as “an extension” of those provided by the professional, the SLP is responsible
for informing the SLPA about the Code of Ethics and monitoring the performance of the SLPA.
The SLP must conduct ongoing competence evaluations of the SLPA, provide and encourage
ongoing education and training opportunities for the SLPA consistent with competency and skills
and needs of the students, patients, or clients served, make all management decisions, adhere to
the supervisory responsibilities for SLP’s, retain the legal and ethical responsibility for all
students, patients, and clients served, adhere to the principles and rules of the ASHA Code of
Ethics, and adhere to applicable licensure laws and rules regulating the practice or SLP (ASHA,

2019).

The urban SLP’s shared that they are able to choose one to two trainings or conferences
they can attend per academic year. Typically, the conferences or trainings attended are relevant
to the children they are serving. For example, one SLP mentioned that given the increased rate of
children with ASD that they are seeing in their schools, more training is needed. She attendedthe
SCERTS conference and the other SLP in her school attended the LAMP training. These SLP’s
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shared that they would like to attend conferences that the school will approve, however, they are
grateful for what they are allowed to attend since there are many budget cuts affecting the SLP’s.
They also have in-service opportunities after attending any training/conference to share what was
learned to other SLP’s. For the urban SLP’s, who typically have SLPA’s working with them,
trainings are minimal. One rural SLP shared that if a training or conference was approved, she
would often choose for her SLPA to attend versus herself, since the SLPA was the one who
would be working with the minimally verbal child. She mentioned that she would typically
request a training or a conference to attend at the beginning of an academic year and hope that it
will be approved. Often times they are not approved due to budget cuts for ancillary services.
One rural SLPA mentioned that her SLP supervisor is very informative and helpful and that she
has learned so much from her. She was elated when LAMP training was approved for her to

attend in the Dallas area that did not cost too much. She shared:

My supervisor sent me to the LAMP training because she wanted me to be able to work
on the communication iPad of a student. I learned so much and saw how helpful it was
for him. She taught me a little about how to use the application but decided for me to go
and take the training so I can know what to do when I am with the student and she isn’t. |
wish we can use the iPad and LAMP app for more students, but our budget does not let

us do this.

As more SLPA’s are working in rural elementary school districts, more COTA’s are also
working in rural elementary school districts. Similar to the SLP’s, the urban areas of Edmond
and Stillwater do not hire COTA’s to work in their elementary school settings. However, in the
rural areas (Guthrie and Claremore), COTA’s are typically hired to help the licensed OT’s to
provide therapy for the young children due to a shortage of licensed OT’s. The COTA’s primary
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responsibilities are to assist the licensed OT to implement interventions under the supervision of
a licensed OT in accordance with the intervention plan and level of service competence to
support client participation in areas of occupation throughout the occupational therapy process.
Additionally, the COTA’s must uphold professional standards and responsibilities by achieving
service competence and applying evidence-based interventions to promote quality in practice.
Supervision is categorized as direct and indirect supervision (AOTA, 2018). Trainings should
also be provided for the COTA’s as needed. However, the rural COTA shared that within the
school district that she works with, all ancillary budget has been cut. She shared that she has
been working for fifteen years in different rural elementary school districts. The school
previously provided at least one training or conference attendance a year, however, the past three
years, the schools have not approved any money towards continuing education. There is simply
no funding to allow this. She additionally commented that there are simply not enough licensed
OT’s and COTA’s around to provide services in these rural elementary school districts, much

less funding provided to them for continuing education. She commented:

I provide intervention for Langley, Claremore, Pryor and Chelsea areas. I have one
supervisor that I am always in contact with and we get together at least once a week.
There simply are not any licensed OT’s or COTA’s around these areas. We have to make
it work. Two to three years ago, I attended a few training sessions, however, nowadays
there is simply no money provided for that any longer. I will pay my way if it isn’t too
expensive around Oklahoma and maybe the Dallas area but typically cannot afford to do
it on my salary! I know my supervisor tries to get one or two approved that [ am

interested in attending, but lately it has not been possible.
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Although duties vary slightly by location and employer, TA’s support Gen Ed, SPED’s,
and ECSPED’s instruct students. Under the supervision of Gen Ed and SPED teachers, TA’s
work in classrooms to reinforce the day’s lessons, provide more personal instruction to students,
and help maintain behavioral standards and order. They perform administrative tasks such as
taking attendance and grading papers, offer feedback to teachers who request it, and give more
attention to special education students both inside and outside the classroom and in SPED
classes. TA’s also work in other school locations such as in lunchrooms, in computer laboratories
to explain the use of software, and in playing fields to organize games. Qualifications of TA’s
vary by school district and can range from a high school diploma to an associate degree. Helpful
qualities for the professional include good communication skills to talk with students and
teachers patience for dealing with students of different abilities, and interpersonal skills for
interacting with administrators, teachers, parents, and students. Those working under Title 1
programs, which focus on low-income students, need a degree, two years of post-secondary
education, or successful completion of a local or state assessment. New assistants then receive
on-the-job training to learn the procedures of the hiring school and the expectations of
supervising instructors (NASET, 2018). The TA’s assist students in maintaining and generalizing
learned skills, organize the environment for seamless teaching, and protect the teachers valuable
instructional time. School district administrators have an obligation to educate and maximize the

potential of these professionals through an ongoing professional development.

The role of the SPED teacher as the leader of ongoing and daily professional
development for TA’s is one that is critical to the field, as children with disabilities need and
deserve instruction from highly qualified teachers and highly qualified TA’s (Stockall, 2014).

Preparing SPED or ECSPED teachers to be confident, instructionally competent, and cognitively
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capable is a challenging and complex task (Feng, & Sass, 2013). The literature supports effective
strategies for training, managing, and supporting TA’s as being an integral part of teacher
preparation (CEC, 2018). Pre-service training curricula should align with research literature that
show TA’s can contribute to improved outcomes for students with disabilities. This can occur
when TA’s are provided professional development that is sustained beyond an initial training
session which includes effective training strategies (i.e. modeling, and performance feedback).
By participating and completing these pre-service trainings the TA’s are held accountable for

targeted implementation behaviors (Feng & Sass, 2013).

An example of the need for increased training with all professionals involved in
intervening with a young minimally verbal child is with AAC devices. It is necessary that a team
of professionals be adequately trained and work together with these young children with minimal
verbal abilities and their families to improve upon the efficacy of the child’s communicative
skills. This is an area of continued concern in identifying and developing the competencies of the
various disciplines of professionals that provide services to individuals who use AAC’s (ASHA,
1989; Collier & Balckestine-Adler, 1998; Locke & Mirenda, 1992; McCord & Soto, 1998; Soto,
1999). Additionally, team members providing AAC services require skills in successful
collaboration when working on AAC teams. One rural SPED teacher commented her desires to
attend a LAMP training since it is the application that she utilizes on the children she sees who
are on an AAC device. Instead of asking the SLP how to navigate the application and the AAC
device, she would like to attend a training so she can become competent in problem solving this

on her own.

I would really like to attend a LAMP training. This is the language app that the SLP
usually uses on the AAC devices at our school, but there are never enough funds to go.
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Ideally, it would be great if all of my TA’s go, because they are the ones that are
providing the one-on-one with the child. I am requesting if I can only go and teach my
TA’s when I get back, which is challenging because they are the ones that really need to

know how to utilize the system well.

Results of one study by De Bortoli et al., (2011), suggest that preprofessional training
may not occur or may vary. More specific information is needed regarding comprehensive
training in the area of collaboration as related to AAC, not only for SPED’s and TA’s but other
related professionals. In both preprofessional training and continuing education, there is a need
to understand the effects of varying types of classroom-based and clinical instruction on the
development of general collaboration skills as well, as on those skills specifically related to

collaboration and AAC (De Bartoli, 2011).

The SPED’S and ECSPED’S also voiced their concerns regarding children with ASD,
and the specific training they may need to have to better understand the child with ASD, given
the unique manifestations of skills each, individual child with ASD demonstrates. Children with
ASD are a heterogenous population (Morrier, Hess & Heflin, 2011; Paynter et al., 2017), and
possess a wide range of social, academic, behavioral, and other needs (Brock, Huber, Carter,
Juarez & Warren, 2014). Meeting each child’s individual needs present challenges to SPED,
ECSPED teachers, and TA’s. Teaching strategies that are successful for some children may not
be as successful for other children (Morrier et al., 2011). A study conducted by Simpson (2004)
reported that “there is no single universally best suited and effective method for students with
ASD” (p. 139). One ECSPED teacher commented that the area she feels the least informed is

working with children with ASD. She commented that she has learned a lot through experience
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and asking other professionals what to do but attending a conference would answer many of her

questions. She reported:

I wish I could attend more training conferences, but budget cuts don’t give us much for
this any longer. I have been working for a long time in my field and I know enough about
ASD through experience and what these kids need like: visuals, prompting,
reinforcements, repetition, and social or pretend play activities with lots of imitation,
however, I don’t necessarily follow a specific program. I will always make sure to talk to
the SLP over how the kid is talking and what he is using to talk and the OT for anything
sensory that I know the kid will need, but I don’t typically follow a program specifically
geared for the child with ASD. I could be doing other things that I may need to learn, but
overall, the kids seem to be doing okay and I usually see a change in them by the end of

the school year, even if it’s a small change.

In a recent study conducted by Hsiao & Peterson, (2019), the findings revealed that many
SPED and ECSPED teachers of children with ASD have received training in evidence-based
practices in their professional development, such as how to utilize visual supports, schedules,
prompting, functional behavior assessment, social skills training, task-analysis, antecedent-based
intervention, differential reinforcement of alternative, and social narratives-based intervention
that were either taught though direct instruction or discussed. These strategies are not only
fundamental techniques (Alberto & Troutman, 2013; Cooper et al., 2007; Wong et al., 2013) but
also essential components of classroom management skills. Although many SPED’s, ECSPED’s,
and TA’s have received these fundamental types of training, many SPED, ECSPED and TA’s
do not feel that they are well prepared on these skills (Freeman et al., 2014). It is expected by
school protocol that these practices related to classroom management skills are addressed in
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service professional development. There are many schools that offer in-service training practices
to address only problem behaviors (Brock et al., 2014). Additionally, in this study, some SPED
and ECSPED teachers were never taught evidence-practices or the practices were incidentally
mentioned for children with ASD in their in-service professional development. This may be due
to teacher preparation program not offering more than six-hour training in evidence-based

practices (Barnhill, Sumutka, Polloway, & Lee, 2014).

Another SPED teacher commented that, because budget cuts have been prevalent for the
past few years in her elementary school, she is requesting to attend specialized trainings and will

gladly train her staff and TA’s on what strategies she has learned. She voiced:

I try to keep up with my continuing education in the most economical way I can, since it
comes from my pocket. When and if there is money allocated for training and
professional development, I will represent and go and teach my staff and all of my TA’s.
I am wanting to go to an ABA conference to learn how to work with difficult behaviors
that some of my kids with ASD show. I need to learn new strategies that can work
because it can be so disrupted on certain days. With these kids, every day is a completely
different child, you almost have to be a very intuitive investigator. Moms can tell you
details that sometimes you see more of the negative behavior in the classroom and other

times you don’t. Their behaviors can affect the entire class.

There is research to support that a train-the-trainer model can be an effective model and
be a cost-effective training and ongoing support to teachers and TA’s. Suhrheinrich, (2015),
studied SPED trainers in training that were very effective in disseminating learned information to
the staff and TA’s. The results of his findings indicate that SPED trainers that obtained

approximately 15 hours of direct training were able to successfully train the majority of the staff

135



and TA’s. The cost of sending teachers to workshops and paying outside consultants can be
dramatically reduced. School districts are under increased strain to provide high-quality services
for children with ASD, and application of the train-the-trainer model may be one strategy for
increasing the number of qualified teachers without additional training costs (Suhrheinrich,
2015). Individual coaching is also an added benefit to group in-service training. Coaching may
help SPED teachers apply the methods they learn in a group in-service training to their lessons,
because it is more individualized, more concrete, and more relevant to their own students. In
addition, coaching allows for immediate feedback related to specific teaching behaviors, which

teachers found helpful (Kretlow, Wood & Cooke, 2011).

Professional preparation programs have a responsibility for preparing SPED’s,
ECSPED’s, Gen ED’s, SLP’s, OT’s for collaboration with a focus on strategies to minimize

potential barriers and support outcomes for minimally verbal children with ASD and CAS.

Summary:

The professional participants across speech-language, occupational therapy and special
education domains reported strengths and weaknesses regarding how they specifically intervene
with each individual young child with ASD and CAS and only CAS. Analysis of the responses
of the fifteen participants; five SLP’s, one SLPA, three OT’s, one COTA, four SPED’s and one
ECSPED, revealed three major themes with one sub-theme. Because the questions were specific
regarding the successes and failures of the different types of interventions administered to both
sets of young children, the perceptions and experiences reported by each participant became a
prevalent theme. All of the participants engaged in clinical and personal conversations with the
researcher. The participants answered all the questions specifically and descriptively sharing

their experiences and perceptions as they intervene or have intervened with both populations of

136



minimally verbal young children. Four relevant questions were administered to the SLP’s and
SLPA, four relevant questions were administered to the OT’s, COTA, SPED’s and ECSPED.
Due to the specific topic of investigation regarding CAS and s CAS, one additional relevant
question was administered to the SLP’s and SLPA, given that assessments and interventions
regarding CAS are typically administered and implemented by the SLP’s. Although OT’s and
SPED’s play an integral part of the young minimally verbal child’s comprehensive and
communicative skills, given the nature of this study, these professional team members were
viewed as ancillary services. A general consensus by all participants was shared regarding
specific interventions for a minimally verbal young child with ASD. These interventions include
use of a digital AAC devices or low-tech communication board to improve upon the young
child’s receptive and expressive skills, social language intervention to improve upon the young
child’s social behaviors and, sensory integrative intervention to improve upon

the young child’s regulation and joint attention skills.

The experiences and perceptions were the most varied among each individual SLP and
SLPA regarding CAS intervention for a child with ASD. Two urban SLP’s who have worked
extensively with young minimally verbal children with ASD emphasized that it is their
experience that a young minimally verbal child with ASD typically manifests language
acquisition deficits with receptive, expressive and pragmatic language deficits, and not oral-
motor planning or oral-motor sequencing deficits, as a young child with only CAS would. They
further shared that even though they see the speech and language diagnosis of CAS more
frequently on young children with ASD, they would not address the CAS with oral-motor tactile
interventions. They questioned the efficacy of oral-motor tactile intervention on a child with

ASD, stating that adding another aggressive intervention approach would quickly overwhelm the
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young child with ASD. The other three SLP’s shared that when intervening with a young child
with ASD and CAS, they would imbed tactile oral-motor interventions along with other
communicative goals into a comprehensive speech-language intervention plan. The one SLPA
was unsure if interventions would differ for both sets of minimally verbal young children and
mentioned that she would like to be more informed regarding CAS. The use of AAC or low-tech
communication boards were agreed upon all the SLP’s and SLPA as an intervention tool for a

child with only CAS if needed.

When the additional question was asked to the SLP’s and SLPA’s whether they are aware
of recent evidence-based research regarding CAS, they all answered that they were not aware of
the latest CAS research. Given these revelations, the researcher chose to include the recent
development of diagnostic pause markers for CAS by Shriberg et al., (2017), as a sub-theme to
present SLP professional clarity in carefully defining and delineating CAS characteristics and

manifestations.

The three OT’s and one COTA shared that interventions would be different for a young
minimally verbal child with only CAS, as they would address the young child’s limbic apraxia.
They shared that limbic apraxia typically manifests when the young child also has CAS. Sensory
integrative intervention would also be utilized if the child with CAS required this intervention.
They all stressed not to utilize additional communicative modalities such as a sign language for a
child with limbic apraxia. The four SPED’s and one ECSPED shared unanimously that
interventions would not change substantially for both sets of children. The classroom setting
would accommodate the child with the necessary visual/manipulatives and communication
systems as needed with the necessary SLP and OT supports implemented. Although frustrations
were shared among participants regarding collaborative efforts between team members, all the
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participants shared their united desire to engage in consistent collaborative efforts. These
professionals all agree that collaborative efforts are effective in assuring that the young
minimally verbal child with ASD and CAS and only CAS effectively and functionally

communicate throughout all settings at their elementary school.
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Chapter VI

Discussion and Implications

This chapter will elaborate upon findings from the current study and discuss how the
literature connects with these findings, emphasizing the significance of the subtleties expressed
and discovered in the data. Six different sections will be presented: implications for research in
ASD, CAS and collaboration and for practice in ASD, CAS and collaboration. I will substantiate
the conclusion using sufficient information presented by the professional participants
interviewed. The implications for research and practice are derived from semi-structured
interviews administered to SLP’S, SLPA’s, OTs, COTA’s, SPED’s, and
ECSPED’s who intervene with and support the young minimally verbal child with ASD and
CAS and only CAS. The limitations of the study will also be elaborated upon including

suggestions regarding future research that should be conducted.

Relevant and important findings were revealed by carefully listening, transcribing, and
analyzing every descriptive perception and experience each individual participant shared,
including successes, challenges, and barriers experienced when working with the minimally
verbal young child with ASD and CAS and only CAS. The compelling narratives transparently
share the importance of a connected team approach among the participants when working with
these young children that encompass: (a) both sets of young children require a team of
professionals working collaboratively to assure that these young children effectively and

functionally communicate their needs and requests via an AAC device or low-tech
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communication board in all areas of their schools settings, (b) both sets of young children
require a team of professionals to be sensitive to the young child’s social, pragmatic language

skills to further support the young child’s functional communicative skills, (c) both sets ofyoung

children require a team of professionals to be sensitive to the child’s sensory integrative and
gross motor needs. The OT is the principal professional addressing these needs, as the other
active professionals may utilize appropriate OT strategies, sensory materials, and sensory
gadgets to optimally help the young child organize his/her sensory integrative skills, ensuring
improved engagement and attention skills to functional tasks, in order to help the young child’s
verbal expressive communicative skills and, (d) both sets of children who require a team of
professionals to collaboratively share their knowledge, experiences, ideas, and thoughts to better
serve the young minimally verbal child and, in doing so, assures that the child is able to

optimally make his/her needs known, learn, and become competent, independent young children.

Other findings revealed differences and key contradictions regarding interventions,
strategies and techniques utilized on young minimally verbal children with ASD and CAS, from
the SLP’s and the SLPA. Chapter 4 and Chapter 5 documented the differences regarding
implementation of specific interventions for the young minimally verbal child with ASD and
CAS. Two SLP’s would not address the CAS diagnosis of the young child with ASD. Two of the
six SLP’s would not implement any type of oral-motor tactile cue intervention protocol, typically
used with young children with CAS, but would directly address receptive, expressive, and social
language acquisition to the young minimally verbal child with ASD. Research supports their
findings. Three other SLP’s would address the CAS diagnosis of the young child with ASD and
create a comprehensive intervention program adding the oral-motor, tactile cue intervention

program to be delivered on a consistent basis. One SLPA did not know how she would address
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the CAS diagnosis in a child with ASD. These varied responses revealed a lack of professional
cohesion regarding intervention strategies in achieving shared communicative verbal expressive
goals. Additionally, multidisciplinary, collaborative efforts are stressed to optimally and
effectively help the young minimally verbal child effectively and functionally communicate his
needs known in all areas of the young child’s life, including the school, home and community

settings

Implications for Research and Practice

For Research for ASD

Autism Spectrum Disorder is a complex disorder that includes many areas of deficits,
however, there are no specific, defined guidelines and diagnostic markers that could be
implemented for young minimally verbal children with ASD, regarding the young child’s
specific quality of verbal output. There are, however, extensive research studies that specifically
delineates and defines clear guidelines and diagnostic markers that can be implemented for the
young minimally verbal child with CAS, by distinguishing the child’s verbal output and
explaining the differences between SSD’s and SD’s (Shriberg et al., 2017). Because of the
absence of studies regarding guidelines and diagnostic markers for young minimally verbal
children with ASD, there is a paucity of research addressing the effectiveness of oral-motor
based intervention approaches for young minimally verbal children with ASD and CAS. The
data reveals professional confusion among the SLP’s perceptions and experiences upon
identifying, defining, and determining CAS and implementing specific interventions for the

young minimally verbal child with ASD and CAS.

When asked if any of the SLP’s were aware of the recent studies on CAS, they were not

aware of the latest research studies. The data discovered that two experienced SLP’s were
142



sufficiently aware, given their extensive clinical knowledge and experience working with young
minimally verbal children with ASD, about the specific distinctions between the quality ofverbal
output among these two sets of children. Both SLP’s shared they are also aware of the current
overdiagnosis of CAS and they would not choose to address the CAS speech and language
diagnosis, knowing through experience, that language acquisition is the primary deficit of a child
with ASD. They were confident to report that once the young child’s language acquisition is
more established, the young child will begin to talk. Furthermore, they shared that when
supplementing motor-based approaches to the varied intervention goals, it was apparent that
those motor-based interventions did not seem to be effective further overwhelming the young
child with increased therapeutic demands. Their experiences and perceptions are substantiated by

research. Research supports their experiences, perceptions, and views.

Research studies regarding successful interventions with the young minimally verbal
child with ASD and CAS primarily involved addressing significant dissimilarities in speech,
prosody and voice characteristics of children with ASD compared to young children with CAS
(Paul et al., 2013; Shriberg et al., 2011). Research also reveals that young children with ASD do
not have slow speech rate, lengthened vowels, and common phoneme distortions that are a sign
of motor speech disorders typically seen in children with CAS (Duffy, 2005), and reveals that
children with ASD do not have the core features of CAS reported in contemporary research in
CAS or non-specific motor speech signs including increased spatiotemporal vowel errors,
increased uncommon phoneme distortions and slow speech rate (Shriberg et al.,2011). There are
currently no recent studies conducted regarding minimally verbal young children with ASD and
CAS, even though there are many minimally verbal children diagnosed with CAS (Chenausky,

2018; Shriberg et al., 2011).
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Two SLP’s concurred with research findings regarding accurate implementations of
interventions for a young minimally verbal child with ASD and CAS. Three SLP’s, however, did
not. They shared that they would imbed motor-based interventions along with the other ASD
interventions creating a comprehensive intervention program to implement with to address the
additional speech-language CAS diagnosis the ASD young child was diagnosed with. There are
no research studies supporting the efficacy of combining both types of interventions. Research
studies have however reported that young minimally verbal children with ASD and CAS have
not demonstrated verbal output gains in comparison to young minimally verbal children with
only CAS (Tager-Flusberg & Kasari, 2013). These findings contribute to professional confusion
that is currently evident in this study when accurately identifying the child with CAS and
accurately and appropriately implementing intervention programs that guarantees speech/verbal

output improvements.

The data revealed that all the SLP’s and SLPA accurately identified the unique factors
that differentiate a young child with ASD, specifically highlighting the complexity of deficits the
young minimally verbal child with ASD manifests. They shared how unique and individual each
young child with ASD is and how the child needs to have more structure. They stressed how the
intervention is uniquely catered to their needs, as every child with ASD is different. Research
supports these SLP’s experiences and perceptions. The few research studies that pinpoint
additional unique factors that differentiate young children with ASD from CAS begins with joint
attention impairments (Dalton et al., 2017; Dalton et al., 2004; Mundy et al., 2017; Mundy,
Sigman & Kasari, 1990; Paul et al., 2013; Vaughan Van Hecke et al., 2012); speech attunement
impairments (Gernsbacher et al., 2008; Paul et al., 2013; Velleman, et al., 2009); object play

skills impairments (Tomasello, 1995; Yoder & McDuffie, 2006); gesture impairments
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(Mostofsky, 2015; Shriberg, et al., 2015; Strand, 2010); voice and prosody impairments
(Shriberg, et al., 2011) and generalized praxis deficits (Ayers, 1995; Dalton, Crais, & Velleman,
2017). There continues to be limited studies explaining why some young children with ASD do

not learn to speak.

The data revealed that all the SLP’s and SLPA agreed upon the primary goal of
intervention for a young minimally verbal child with ASD being the immediate implementation
of an effective communication system. At the inception of intervention, the SLP’s would
implement a digitalized AAC system or low-tech communication board. Research supports these
experiences and perceptions indicating that young children with ASD experience communication
deficits and how this deficit markedly affects every facet of the young child’s capacity to
function and learn, stressing how critical it is to teach the young child with ASD to effectively
communicate (Sigafoos, 2016). Research supports the benefits of AAC interventions on the
functional communication skills, challenging behaviors, language development, both receptive
and expressive language skills, and speech production of young children with complex
communication needs (Drager, Light & MacNaughton, 2010; Mustonen, Locke, Reichle,
Sobrach, & Lindgren, 1991). It is now well documented that positive long-term outcomes for
children with ASD are strongly correlated with the achievement of communicative competence
(Garfin & Lord, 1986; Koegle, Koegel, Yoshen, & McNerney, 1999; NRC, 2001; Venter, Lord

& Schopler, 1992).

The data also revealed that if the SLP does not instigate a communication system for the
young child with ASD, the SPED’s and OT’s will not. They shared that they are typically guided
by the SLP to understand the AAC device or low-tech communication board. Research supports
these views regarding ancillary services. Drager, Light & MacNaughton, (2010) states that it is

145



primarily the SLP’s responsibility to involve all other team members to learn and to be trained to

understand an AAC device or low-tech communication board.

The data revealed by three SLP’s, three OT’s, three SPED’s, and one ECSPED how
imperative it is to address the young child with ASD’s social skills. They shared the difficulties
these young children experience with their non-verbal skills in effectively communicating
through intentional gestures, eye contact, and facial expression. The SLP’s shared that it is
challenging to teach the child to be engaged, attentive, and intentional in the therapy and
classroom settings. Research supports these experiences and perceptions. The young child’s
social impairments encompass social awareness, social competence and social development
(APA, 2000; Gillis & Butler, 2009). The young children who display a greater capacity to
establish and follow the attentional focus of their communication system and patterns are more
likely to initiate bids for communication, use more contingent language, acquire conversations
skills, use more sophisticated gestures and symbolic language, recognized and repair
communicative breakdown, and respond to contextual and interpersonal cues (Carpenter, Nagell
& Tomasello, 2000; Wetherby, Prizant & Huchinson, 1998). As the young child makes the
transition to language, the capacity for joint attention facilitates the development of a more
sophisticated and explicit system of communication. There is a rapid expansion of vocabulary
and linguistic concepts, and emergence of more sophisticated sentence structures for the purpose
of sharing intentions and emotions (Shumway & Wetherby. 2009). Although there continues to
be a need for social-pragmatic communication research, it is important to give increased
attention to all the components of social skills interventions that help identify strategies thatwork
best for children with ASD who present with different skill levels (Gillis & Butler, 2009). It is

now well understood by professionals in the field that improving the young child’s social
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interactions skill leads to the manifestation of less challenging behaviors (Gillis & Butler, 2009).
There is a need for future research in acquiring evidence based social-pragmatic curriculums for

young children to follow.

Through the lens of Symbolic Interactionism, two SLP’s and two OT’s elaborated upon
the efficacy of play skills, collaborating with the OT’s to address the young child’s sensory
regulation and joint attention skills when engaged in pretend play activities. Research supports
these experiences and perceptions. Young children with higher play levels are able to engage in
more appropriate functional spoken language, as opposed to children who only played with
objects indiscriminately, such as banging and mouthing (Carter et al., 2011; Stone & Yoder,
2001). Furthermore, initiating joint attention and play levels are both associated with better
language outcomes that concurs with recent longitudinal data (Kasari et al., 2011). Both
functional play and joint attention in the preschool years continue to predict gains in language up
to the age of adolescence (Carpenter, Nagell. & Tomasello, 1998; Mundy et al., 2007; Sigman &

McGovern, 2005).

The data revealed that all the OT’s, COTA, four SPED’s and four SLP’s shared the
importance of sensory integrative intervention for a young minimally verbal child with ASD.
They stressed the importance of SI intervention, particularly to organize and regulate the young
child’s sensory skills that may preclude the young child to optimally engage, attend, follow
commands and react to non-verbal and verbal cues. Research substantiates these experiences and
perceptions by stating that these young children typically process and integrate sensory
information in an atypical manner which is strongly linked to core impairments in
communicative and social abilities, particularly regulating their integrative skills and joint
attention (Just et al., 2004; Rippon et al., 2007). It is well documented in research literature that
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if the young child with ASD does not perceive the auditory and visual components of the
environment, the young child can miss critical social cues, not to mention being unable to
process language information and miss major contents of messages that are being conveyed (Just
et al., 2004; Rippon et al., 2007). Given that joint attention is a significant developmental
milestone in infancy (Adamson, 1995) which contributes to childhood intellectual, social-
emotional, and interpersonal development (Sheinkopf, Mundy, Clausse & Willoughby, 2004;
Ulvund & Smith, 1996), as well as language development (Carpenter Nagel, & Tomasello, 1998;
Mundy et al., 2017), it is imperative that OT intervention be instigated from the inception of the
young child’s intervention trajectory. Joint attention is one of the most theoretically and
clinically important dimensions of the social phenotype of ASD (Charman, 2004; Kasari et al.,
2008; Lord & Jones, 2012; Mundy, 1994; Mundy et al., 2017). It is understood by professionals
in the field, that impairments in early joint attention development also contribute to
developmental disorders such as ASD (Mundy, Sullivan & Mastergeorge, 2009; Sigman &
Ruskin, 1999), and contributes the young child’s social-emotional and interpersonal development
as well as language development. The combined sensory input approach involving auditory,
visual and tactile modalities contributed to significantly higher non-verbal oral and verbal
imitation performance of all children with ASD and without ASD (Dalton, Craig & Velleman,
2011). Further joint attention and oral praxis, the ability to plan and execute oral-motor skilled
movements, may serve as components of an important coupling mechanism in spoken
communication and later developing social and cognitive skills. The most recent study by Mundy
et al., (2017) states that joint attention may be a significant social dimension of ASD that exhibits
developmental continuity and influence beyond the preschool period in young children with

ASD.
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For Research for CAS

The data revealed that four SLP’s shared the need to specifically identify possible
comorbid diagnosis for all disorders in order to develop the appropriate and relevant speech and
language goals. Research literature supports these experiences, stating that evidence-based
treatments are available to treat the co-occurring conditions and to greatly improve outcomes for
young children who receive these intensive interventions in comparison with a child that only
receives traditional speech language therapy (Shriberg et al., 2011; Tierney et al., 2015). The
data further reveals varied experiences and perceptions regarding the comprehensive
identification of characteristics used in determining the speech-language diagnosis of CAS. Two
of the SLP’s shared they would specifically identify CAS in a young child. They both sharedthat
they would be observant and cognizant in analyzing the young child’s verbal output. The young
child would not have to demonstrate a sophisticated repertoire of verbal utterances, it can be

displayed in the form of jargon and word approximations.

If the young child demonstrates difficulty in motor planning and motor sequencing and
was unable to produce diadochokinetic rates (i.e. bilabial, tip-alveolar and velar) phoneme
productions, the child may have CAS. Both SLP’s reported that they have intervened with many
young minimally verbal children with ASD but not with both ASD and CAS. They have seen an
overdiagnosis of CAS for many young children with ASD but have disregarded implementing
intervention for CAS since they have found motor-based interventions ineffective and contra-
indicated as it only overwhelms the young child. Research supports these experiences and
perceptions. Despite the difficulties noted in accurately identifying the characteristics that
differentiate CAS from other speech acquisition disorders, many children continue to be
identified with CAS (Shriberg et al., 2011; Strand, 2013). Research is no longer constrained to
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understand, treat and prevent CAS and the primary factors in underlying its notable

overdiagnosis worldwide.

There now exists contemporary research in SSD that includes studies to identify,
explicate, and treat the genomic neurocognitive and neuromotor substrates of CAS (ASHA,
2007; Childhood Apraxia of Speech Association of North America, 2013; Royal College of
Speech and Language Therapists, 2011, Shriberg, et al., 2017). There are now four determined
diagnostic markers that help identity, classify, and delineate CAS characteristics (Shriberg et al.,
2017). These speech diagnostic markers serve as a CAS baseline to optimally determine a
diagnosis for CAS. Most researchers agree that the core deficits for children with CAS is a
reduced or degraded ability to convert abstract phonological codes to oral motor speech
commands, referred to as motor planning and/or motor programming (ASHA, 2007b, Shriberg,
Lohmeieir, Strand, & Jakielski, 2012). This consensus has been supported by behavioral studies
(ASHA 2007a; 2007b;), classification paradigms (Shriberg et al., 2010), and computation
modeling studies (Terband & Maassen, 2019). The impairment then manifests itself as a disorder
in articulation difficulty, sequencing sounds and syllables, inconsistent production or repeated
sounds and syllables, and distortion at the suprasegmental level, known as dysprosody (ASHA,
2007a, 2007b). Evidence suggests that children with CAS can only improve their speech motor
skills with a variety of oral-motor based intervention protocols. To date, findings of research
indicate that motor-based interventions can produce gains in speech production abilities in
children with CAS (Maass, Gildersleeve-Neumann, Jakielski, & Stoeckel, 2014). Successive
approximation or multisensory approaches to motor planning are key to speech production
progress (Tierney et al., 2015). The young child with only CAS typically has acquired language

and understands language but is unable to verbally produce sounds and words to verbally
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communicate (CASNA, 2018).

The data revealed that most of the SLP’s voiced concerns regarding the lack of
standardized, evidence-based assessment tools available to accurately assess CAS. Two of the
SLP’s shared that they typically utilize a form of dynamic assessment to accurately and
effectively assess a young child with CAS, given their experience and knowledge base in
observing and analyzing their verbal output repertoire as a screening tool. Research literature
supports the experiences and perceptions of these SLP’s. There are currently nominal

comprehensive, standardized assessment tools available for CAS.

There also exist checklists to rule out CAS. One is a 10-point checklist that guides the
SLP in making presence or absence decisions for a range of speech, oral-motor, and linguistic
behaviors. This checklist does not include explicit definitions of the features or methods for
determining how much or how often a single behavior must be observed (Carr, 1995; Davis &
Velleman 2000; Rvachewn, Hodge, & Ohberg, 2005; Thoonen et al., 1997). The other checklist
is the Checklist for Autism Spectrum Disorder (CASD) is a 30-item checklist of autism
symptoms that includes a section of apraxia. This tool was developed and meant to determine to
accurately distinguish between ASD and CAS. There is one research study that was inconclusive
regarding the efficacy of this tool to accurately differentiate ASD from CAS. This study revealed
that the CASD checklist demonstrates high comorbidity between ASD and CAS of speech.
Given the high comorbid nature of these entities, it is important to monitor all children diagnosed
with CAS for signs of ASD and all children diagnosed with ASD for signs of CAS (Tierney, et

al., 2015).

Research supports the dynamic assessment methods these two SLP’s utilize to rule out

CAS. Typically, the most common assessment the SLP’s administer to rule out CAS is through
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a dynamic assessment, which seeks to identify the skills that the individual young child

possesses, as well as their learning potential. The dynamic assessment procedure emphasizes the
learning process and accounts for the amount and nature of the examiner’s investment (ASHA,
2017). By using a dynamic type of assessment, the SLP can provide slowed rate, gestural or
tactile cues to better judge the speech production and to determine how much cueing is necessary
to facilitate the performance. Many of the behaviors and signs associated with CAS are also
found in children with more broadly defined SSD’s. The current gold standard for diagnosis

continues to be an expert opinion (Maass, Butalla, & Farenella, 2012).

The data also revealed that all SLP’s, two OT’s, and four SPED’s would recommend an
AAC device for a young minimally verbal child with only CAS. The SLP’s shared that many
children with only CAS demonstrate increased frustration when they are unable to verbally
communicate their wants and needs. Although they may be able to non-verbally gesture and
point to what they need, these children begin to manifest behavioral outbursts given their
inability to verbally express themselves. Research literature reveals that AAC devices can be
implemented as a communicative tool to facilitate the development of communication and

speech for the young minimally verbal child with only CAS (Bornman, Alant, & Meiring, 2009).

Four of the OT’s shared the presence of limbic apraxia when working with a young child
with CAS. They shared that, upon assessing the young child, they typically observe moderate
difficulty in motor planning and motor sequencing their upper and lower extremities to perform
gross motor activities and fine motor activities. Research literature supports the experiences and
perception of these OT’s. In a study by Newmeyer, (2007), the findings of his study revealed that
children with severe SSD and CAS often present with fine motor-functioning below the average

range for their age, along with the presence of abnormal oral-motor imitation skills. Another
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study conducted by Dewy (1993 & 2007) reported that limbic apraxia as a general underlying

impairment in the planning and sequencing of gross and fine motor movements, particularly in
the presence of abnormal imitation of oral-motor movements. It was also suggested by OT
professionals that instigating sign language to aid the young child with CAS communicative

skills is counterproductive, given their limbic upper extremity limitations (Missiuna et al., 2002).

The data revealed that three OT’s share immediate intervention to engage the young child
with CAS with gross motor activities. All three OT’s mentioned that many of the children,
particularly the children with CAS, begin verbalizing a few sounds, word approximations, or
simple true words when the child was engaged in gross motor activities. Research studies
support these experiences and perceptions from these OT’s and indicate that motor performance
can affect the young child’s verbal output. Pulvermuller et al., (2005), demonstrated that the left
hemisphere’s cortical systems for language and action are interlined and that activation of motor
areas can influence the processing of words semantically related to arm and leg actions. The
results of his study provided evidence that a functional link exists between two systems and there
is an interaction in the processing of meaningful information about language and motor action
(Pulvermuller et al., 2005). Early information about these young children with speech-language
and motor impairment could lead to early occupational therapy services and other interventions

to address motor and speech deficits (Rechenikov, & Maita, 2009).

For Practice for ASD

The data revealed that all the SLP’s would begin intervention with a minimally verbal
young child with ASD and CAS with a communication system that would be implemented
immediately. The urban SLP’s shared that the elementary schools will provide the young

minimally verbal child with iPads. They typically utilize the LAMP application, as it is a very
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comprehensive language application that can address all the communicative needs of each

individual child with ASD and CAS. The urban SLP’s shared that their elementary schools
typically do not have the budget to provide for iPads, so they create low cost communication
boards with PECS pictures. Regardless of the type of communication board implemented, all the
minimally verbal child would begin intervention with a communication system. AAC
intervention is supported by past and current evidence-based literature (Draeger, Light &
MacNaughton, 2010; Mustonsen, Locke, Reichle, Solbrach & Lindgren, 1991). Digitized speech
output is recommended in intervention to enhance verbal output and practice of motor patterns
when accessing accurate picture icons to make the child’s needs and wants known. The use of
iPads and Dynovox compact digitalized communication devices are highly recommended and

reported to be successful (Potts & Satterfield, 2015).

The common language application that is utilized by all of the rural SLP’s was the LAMP
language application. Their experiences and perceptions are supported by research literature. The
LAMP language application has been extensively studied which allows children who are
minimally verbal or nonverbal a way to spontaneously express themselves throughout all setting
within their school and home environments. The language and vocabulary provide verbal and
vocal output and allows the young child opportunities to engage in motor planning, as the child
functionally accesses their needs and wants (Potts & Satterfield, 2015). LAMP training is highly
recommended for all professionals that works with the young child’s AAC device to
comprehensively understand and problem solve the varied communicative needs the young child
encounters when attempting to functionally communicate (Prizant & Rubin, 1999). Research
studies also support the use of PECS interchange pictures that are reported to be utilized by the

rural SLP’s when working with the communication systems of the minimally verbal young child.
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Research studies support the efficacy of the use of PECS picture interchange systems that allows

the young child to effectively communicate his/her needs and wants by carrying over the
functional pictures to different areas of the young child’s classroom and school settings (Frost &
Bondy, 2002). PECS pictures are utilized by the child approaching another person and giving

them the appropriate picture of a desired item in exchange for that item (Frost & Bondy, 2002).

Continued implementation of interventions and practices are revealed through the data
that the SLP’s, OT’s, and SPED’s prioritized social language goals as a primary intervention
goal along with the young child’s AAC communicative goals. They shared their experiences and
perceptions that stem from their observations of the young child not being able to communicate
through nonverbal cues, gestures, eye contact, and facial expression. Two of the SLP’s shared
their experiences implementing the SCERTS program that is comprehensive in nature,
addressing all the areas of deficit that a young child with ASD may be encountering. The two
SLP’s shared the utilization of visual materials, daily routines, social scenarios in the AAC
device, social scripts, and opportunities for social interaction with peers. Extensive research
studies have been conducted in analyzing the efficacy of the SCERTS program. SCERTS is
derived from two decades of empirical and clinical work and is consistent with recommended
tenets of evidence-based practices exposed by researcher and clinical scholars in ASD and
related disabilities (NRC, 2001; Prizant & Rubin, 1999). More specifically, the developmental
social-pragmatic focus on the model has been the hallmark of research work for many years
(Prizant & Wetherby, 1985; 1987, Wetherby et al., 1997; Wetherby & Prutting, 1984). The
model is also built upon addressing relationships among communication socio-emotional
development and emotional regulation (Prizant and Meyer, 1993; Prizant & Rubin, 1999; Prizant

& Wetherby, 1987), is consistent with the works of Rogers and Lewis (1989) and Greenspan and
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Wieder (1998, 2000), addressing socio-emotional factors, and De Gangi (2000), addressing

arousal modulation and emotional regulation.

As continued intervention and practices for young children with ASD were shared by all
participants, the data revealed that all the OT’s, COTA, and three SLP’s shared the importance of
implementing sensory integrative intervention, particularly for a young minimally verbal child
with ASD, but they would also implement it with a young minimally verbal child with CAS if
needed. One COTA shared that her intervention and practices consistently involves sensorial
activities that become more challenging and complex. The idea is that through repetition, the
young child’s nervous system will respond in a more organized fashion to sensations and

movement.

Although the American Academy of Pediatrics cautions that research on SI intervention’s
effectiveness is limited and inconclusive, there are many OT’s that validate the efficacy of SI
intervention through therapeutic effective experiences. Sensory integration is a theory that was
developed more than 20 years ago by Jean Ayers, an OT with advance training in neuroscience
and educational psychology (Bundy, & Murray, 2002). Ayres (1995) defines SI as “the
neurological process that organizes sensation from one’s own body and from the environment
and makes it possible to use the body effectively within the environment.” (p.11) The theory is
used to explain the relationship between the brain and behavior. The five main senses are (a)
touch-tactile, (b) sound-auditory, (¢) sight-visual (d) taste-gustatory (e) smell-olfactory. In
addition, there are two other powerful senses: (a) vestibular movement and balance that provides
information about where the head and body are in space, and in relation to the earth’s surface,
and (b) proprioception, joint/muscle sense, which provides information about where body parts
are and what they are doing. Research studies generally find SI interventions inconclusive
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(Pfeiffer et al., 2011: Schaaf & Nightlinger, 2007). Recent optimistic research studies reveal that
the field of OT offers tremendous promise (Schaaf & Nightlinger, 2007; Pfeiffer et al., 2011).
Research studies are underway to elucidate the underlying mechanisms of the impairment, to
distinguish the phenotype characteristics of the sensory integrative disorders from other
developmental disorders and to evaluate the effectiveness of OT services in remediating the
dysfunction. New research with stronger empirical standards is forthcoming (Schaaf & Miller,

2007).

For Practice for CAS

The data on intervention and practices implemented on minimally verbal children with
CAS revealed that all SLP’s shared that oral-motor based interventions would be the primary
type of interventions performed, addressing the utilization of comprehensive tactile based
programs like the Kaufman Praxis Program comprehensive praxis program, the PROMPT
comprehensive program and/or the DTTC comprehensive program would be implemented. The
tactile cues would include a multi-sensory modality of prompting vowel and consonant
phonemes in isolation by specific bilabial, tip-alveolar and velar productions through a multi-
sensory modality of elicitation. The frequency of intervention would be the maximum of two
sessions a week in the school setting with carry-over to the home setting to continue intervention
with oral-motor based daily exercises and tactile prompting. Research studies support these SLP
experiences and perceptions. Evidence suggests that children with CAS can only improve their
speech motor skills with a variety of oral-motor based intervention protocols. To date, findings
of research indicates that motor-based interventions can produce gains in speech production

abilities with children with CAS (Maass, Gildersleeve-Neumann, Jakielski & Stoeckel, 2014).
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Successive approximation of multisensory approaches to motor planning are key to speech

production progress.

Two OT’s stated that limbic apraxia intervention and practices would be the primary
intervention to implement for a young minimally verbal child with CAS but not necessarily for
the young child with ASD unless the child requires this intervention which includes gross motor
and fine motor activities that would involve crossing mid-line upon revealing the data. The OT’s
shared that limbic apraxia interventions would include gross motor activities such as: kicking a
ball, climbing a rock wall or a slide ladder, monkey bars, swings, and daily living tasks. Fine
motor activities would include puzzles, pegs, legos, coloring, writing and daily living tasks, such
as putting socks and shoes on, tying shoes etc. Research studies support these intervention
strategies on CAS and proposes that treatment programs driven by a principled account of how
the motor system learns to produce skilled actions that will prove the most efficient and effective
framework for treating motor-based speech disorders (Maass et al., 2008). In turn, well
controlled and theoretically motivated studies of treatment efficacy promise to stimulate further
development of theoretical accounts and contribute to better understanding of CAS (Maass et al.,

2008).

For Research-Team Based Collaborative Efforts

All fifteen participants shared the need to engage in continuous communication and
collaborative efforts with all professionals involved in working with the young minimally verbal
child with ASD and CAS and only CAS. Research supports these experiences, thoughts, and
perceptions regarding professional team collaboration from all fifteen participants (Ritzman,
Sanger, & Coufal, 2006). Research studies indicate that collaborative efforts alter and enhance

goals and outcomes to produce comprehensive solutions for the young minimally verbal young
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child with ASD and CAS and only CAS. These comprehensive solutions would not be possible if
produced independently by individual team members (Ritzman. Sanger, & Coufal, 2006). The
major outcome of collaborative consultation efforts is to provide comprehensive and effective
programs for children with special needs with the most appropriate context (Idol, Paoloucci-
Whitcombe, & Nevin, 1986). Administrators can promote the success of the collaborative model
and significantly contribute to the SLP’s and OT’s success in attaining collaborative goals for the
young child (Elskin, 1997; Ritzman, Sanger & Coufal, 2006). Research studies report that the
experience that all active team members receive from comprehensive multi-disciplinary services
impact their perceptions and professional dispositions of working with children and families with

special needs (Elskin, 1997; Ritzman, Sanger, & Coufal, 2006).

Four SLP’s shared the need for advocacy in implementing a successful speech and
language programs in order for collaborative efforts to be effective among SPED’s ECSPED’s,
Gen Ed’s, and OT’s (Prelock & Bland, 1995), particularly when transitioning AAC devices from
one school setting to the next. There needs to be more intra and interdisciplinary dialogue about
roles of SLP’s, SPED’s, and ECSPED’s. Additionally, Ritzman, (2006), points out that other
variables, such as enthusiasm, student engagement, and motivational strategies will continue to
be important factors impacting successful academic outcomes. AAC service requires skills in
successful collaboration when working with an AAC team in order to transition the AAC device
from one school setting to the next (ASHA, 1989; Collier & Blackenstine-Adler, 1989; Locke &
Mirenda, 1992; Soto, 1999). Team members providing AAC services require skills in successful

collaboration when working with AAC teams (ASHA, 1989, Soto, 1999).

Most of the OT’s reported their frustrations in integrating SI programs into the classroom
settings, and the need to collaboratively involve classroom teachers and other team members as
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partners into these integrations. Research studies indicate the team members may be better able
to identify the nature of the underlying neurobehavioral dysfunction and its possible
contributions to delayed communication skills. In accomplishing this goal, these team members
can identify intervention strategies that are most effective in enhancing language, learning and
academic success for individual young special need children (Mauer, 1999). As a treatment
approach, SI intervention was never intended to be provided apart from special education
services or speech and language services. Regrettably, school-based research studies indicatethat
the structural and administrative barriers limit opportunities for educators and OT’s to establish
and maintain effective partnerships that are viewed as crucial to supporting meaningful outcomes
for young minimally verbal children (Bose & Hinojoso, 2008). The literature cites limited
funding, large caseloads, and shortages of OT’s as factors supporting the adoption of
consultation only as a service delivery approach (Reid et al., 2006). Lack of a clear
understanding concerning the roles and responsibilities of stakeholders involved in school-based

OT has been identified as a significant challenge to collaboration (Barnes, & Turner, 2001).

The SPED’s and ECSPED agreed and shared that, as the young minimally verbal child
transitions into the classroom settings, the appropriate accommodations and adaptations are
established to fit the young child’s needs, with the SLP and OT support systems in place. They
all agreed that a child with ASD may respond differently to different social and sensory input.
Research studies support the experiences and perceptions of the SPED’s and ECSPED. Research
states that it is imperative that the necessary accommodations and adaptations with additional
supplements from the other professionals working with the child be established (Ashburner,
Ziviani, & Rodger, 2008). The child with ASD manifests substantial difficulty processing verbal

instruction in noisy environments and often focus on sensory-seeking or sensory-avoiding
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behaviors. These behaviors will ultimately create academic underachievement (Ashburner,

Ziviani, & Rodger, 2008).

For Practice-Team Based Collaborative Efforts

All the SPED’s and ECSPED reported that the TA’s are primarily responsible for
implementing the interventions in the SPED or Gen Ed classroom settings for a minimally verbal
young child with ASD and CAS or only CAS. All the SPED’s and ECSPED reported that they
try and keep all the TA’s informed and trained for all the different types of interventions that
need to be applied for each individual child. They also stressed how challenging this role is when
there is a tight budget, too many children to serve, and not enough SPED’s and TA’s. Research
studies support the SPED’s experiences and perceptions by stating that the role of the SPED and
ECSPED teacher as a leader of ongoing and daily professional development for TA’s is one that
is critical to the field, as special need children require and deserve instruction from highly

qualified teachers and highly qualified TA’s (Stockall, 2014).

Preparing SPED and ECSPED teachers to be confident, instructionally competent and
cognitively capable is a challenging and complex task (Feng & Sass, 2013). It is necessary that a
team of professionals be adequately trained and work together with these young minimally
verbal children and their families to improve upon the efficacy of the child’s communicative
skills (ASHA, 1989; Locke & Mirenda; 1992; Soto, 1999). All the SPED and ECSPED teachers
reported that for a young child with ASD, the SPED’s and ECSPED’s would use diverse types of
interventions beginning with token boards, schedule boards, transition boards, first-then boards,
and visual communication boards or AAC devices that would optimally be transitioned to other
school settings. Research studies stress that continued intervention and training is critical inorder

for these collaborative goals to succeed to optimally help the young minimally verbal child. Pre-
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professional training may not occur or may vary and, more relevant, specific information is
needed regarding comprehensive training in the area of collaboration as it is related to many
issues including usage and transition of AAC’s. (ASHA, 1989; De Bartoli, 2011; Collier &

Blackestine-Adler, 1998; Locke & Mirenda, 1992; Soto, 1999).

Regarding ASD training, many SPED and ECSPED teachers of children with ASD have
received training in evidence-based practices in their professional development, such as how to
utilize visual supports, schedules, prompting, functional behavior assessments, social skills
training, task-analysis, antecedent-based intervention, differential reinforcement of alternative
and social and narratives based intervention, that were either taught through direct instruction or
discussed with them. These strategies are essential components of classroom management skills
(Alberto, & Troutman 2013; Cooper et al., 2007; Wong et al., 2013). Although the studies report
that many SPED’s, ECSPED’s, and TA’s have perhaps received this type of instruction in some
form, they do not feel they are well prepared on these skills (Freeman et al, 2014). It is expected
that these practices related to classroom management skills are addressed in service professional
development. Professional preparation programs have a responsibility for preparing SPED’s
ECSPED’s Gen ED’s, SLP’s and OT’s for collaboration with a focus on strategies to minimize
potential barriers and support outcomes for the minimally verbal child with ASD and CAS and

only CAS.

Limitations

Limitations of this current qualitative study include: the limited number of participants
and observation opportunities were not included along with the semi-structured interviews.
Observation opportunities would have allowed the researcher to document more nuances and

subtleties that may not have been spoken but observed. The window of time was limited to
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interview the participants during the summer months. Elementary schools were also closed for
the summer months. All demographic areas were represented: urban, rural, and suburban.
However, there were only a few participants per area. This may not have represented all
perspectives in the study. Although many SPLA’s, and COTA’s are working in rural elementary
school area, the researcher was only able to interview one SLPA and one COTA from rural
settings. A bigger sampling may provide more information regarding this population of
professionals. No TA’s were interviewed, although five licensed SPED and one ECSPED

teachers were interviewed that supervise TA’s.

Final Thoughts

Upon concluding the interviews with these dedicated participants, they were asked if they
had any questions for me. The SLP’s in particular were curious as to why the researcher was
asking these specific questions and what recent research studies are out there regarding CAS.
They wanted the latest research articles shared with them so they can become more informed and
share the information to their colleagues in their next in-service or Q&A meeting. Their inquiries
were quite revealing. Research was shared with them after the interviews were conducted. The
research study that spurred this study revealed that a young minimally verbal child with ASD
and CAS does not demonstrate verbal output gains as would a young minimally verbal child with

only CAS (Tager-Flusberg, 2013).

Further research is clearly needed since there are currently no recent studies conducted
regarding minimally verbal young children with ASD and CAS. Reliable clinical measures can
help the SLP profession understand which minimally verbal child might respond to speech
treatment and which child is unlikely to. This information would help the SLP make clinical

decisions about treatment much earlier that can be done now and can give the SLP an
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opportunity to create and refine treatments that can help the child who can achieve useful speech
(Chanausky, 2018). Professionals in the field need to specifically discover how many children
with ASD also meet the criteria for CAS and what CAS looks like in these children who are

severely affected.

Every child has the right to have a voice. A young child’s fervent and unquestionable
individual right is considered to be the child’s ability to learn how to communicate. As educators
and therapists look at communication skills though this perspective, our mindsets as
professionals working with these young children must change stressing upon the importance to
prioritize the child’s communication skills as a primary goal. By building the child’s
communication skills, we will help empower the child to have his/her basic wants and needs met,
to ask questions, to share information and to interact with others socially. Communication,
therefore, is so prized that every child regardless of their ability, is justified to receive
comprehensive intervention to build his/her communication skills throughout the young child’s
life. Team members who have young children who are struggling with their communication

skills, therefore, should view the child’s communication goals as primary.

164



References

Adamson, L. (1995). Communication development during infancy. Madison, WI: Brown and
Benchmark Publishers.

Alant, E. (2005). AAC technology for development. In: augmentative and alternative
communication and severe disabilities: Beyond poverty. (Eds), E. Alant & L.L.
Lloyd. (pp.192-220). London, UK: Whurr Publishers.

Alberto, P.A., & Troutman, A.C. (2013). Applied behavior and analysis for teachers (9. Ed.).
Upper Saddle River, NJ: Prentice Hall

American Occupational Therapy Association (AOTA) 2018). Licensures for OT/R and COTA.

Retrieved from https://www.aota.org

American Psychiatric Association. (APA) (2000). Diagnostic and statistical manual of mental
Disorders, (4", ed.) Text Revision (DMS-1V-TR). Washington DC: American
Psychiatric Publication

American Psychiatric Association (APA) (2013). Diagnostic and statistical manual of mental
disorders (5™. ed.). Washington DC: American Psychiatry Publishing.

American Speech-Language and Hearing Association. (ASHA) (1989). Competencies for

165


https://www.aota.org/

speech-language pathologists providing services in augmentative communication. ASHA, 31,

107-110.

American Speech-Language and Hearing Association. (ASHA) (2007a). Childhood apraxia of

speech, (Position Statement) Retrieved from https//:www.asha.org/policy

American Speech-Language and Hearing Association (ASHA) (2007b). Childhood apraxia of

speech, (Position Statement) Retrieved from https://www.asha.org/policy

American Speech-Language and Hearing Association (ASHA) (2017). Scope and Practice in

Speech-Language Pathology. Retrieved from https://asha.org/policy

American Speech-Language and Hearing Association (ASHA) (2019). Speech-Language

Pathology Assistant. Retrieved from https://www.asha.org/policy

Anderson, DiLavore, Lord, Risi, Pickles, Shulman, Thurm & Welch. (2007). Patterns of

growth in verbal abilities among children with autism spectrum disorder. Journal

of Consulting and Clinical Psychology, 75(4), 594-604.

Angrosino, M.V. (1997). The ethnography of mental retardation. Journal of Contemporary

Ethnography, 26(1), 98-109.

Apraxia Kids, (2018). Helping kids find their voices. Retrieved from

https://www.apraxiakids.org

Aram, D.M., Ekelman, B.G. & Nation, E. (1984). Preschoolers with language disorders.

Journal of Speech, Language, and Hearing Research, 27(2), 232-244.
166


http://www.asha.org/policy
https://www.asha.org/policy
https://asha.org/policy
https://www.asha.org/policy
http://www.apraxiakids.org/

Aram, D.M., Morris, R., Hall, N.E. (1993). Clinical and research congruence in identifying

children with specific language impairments. Journal of Speech and Hearing Research

27(2), 232-244.

Ashburner, J., Ziviani, J., & Rodgers, S. (2008). Behavioral and educational outcomes in

children with ASD. American Journal of Occupational Therapy, 62, 564-573.

Atchison, B., & Dirette, D. (2012). Conditions in Occupational Therapy: Effects of OT

Performance. MI: Walters, Klewer & Lippincott, Publishing.

Austermann, S.N. (2007). Current development in treatment for apraxia of speech: Principles

of motor learning. Perspectives on Neurophysiology and Neurogenic Speech and

Language Disorders, 17(3), 3-6.

Ayers, J. (1995). Sensory Integration and the Child. LA: Western Psychological

Aziz, A.A., Shohdi, S., Osman, D.M., & Habib, E. (2010). Childhood apraxia of speech and

Multiple phonological disorders in Cairo-Egyptian Arabic speaking children: Language

Speech and oro-motor differences. International Journal of Pediatric

Otorhinolaryngology, 74, 578-585.

Bahr, R.H., Velleman, S.L., & Ziegler, M.A, (1999). Meeting the challenge of suspected

developmental apraxia of speech through inclusion. Topics in language disorders.

(pp.19-35). CO: Aspen Publications.

167



Baker, B.L. (1984). Intervention with families with young, severely handicapped children.

In: J. B. Blatcher (ed.). Severely handicapped young children and their families:

Research in review (pp. 319-375). New York: Academic Press.

Baker, R.H., & McLeod, (2004). Evidence-based management of phonological impairment in
children. Child Language Teaching and Therapy, 20(3), 261-285.

Baron-Cohen, S. & Hammer, J. (1997). Parents of children with asperger syndrome: What is
the cognitive phenotype? Journal of Cognitive Neuroscience, 9, 548-554.

Barnhill, G.P., Polloway, E.A., & Sumutka, B. M. (2011). A survey of personnel preparation
practices in autism spectrum disorders. Focus on Autism and Other Developmental
Disabilities, 29, 75-86.

Barnes, K.J., Turner, K.D. (2001). Team collaborative practices between teachers and
occupational therapists. The American Journal of Occupational Therapy, 55,

83-89.

Beagley, H. & Williams, P. (1985). The Nuffield Dyspraxia Program. London, UK:
NHS Publication.

Bedwani, M., Bruck, S., Costly, D. (2015). Augmentative and alternative communication
for children with autisms spectrum disorder: An evidence-based evaluation of
language acquisition through a motor planning program. Cogent Education, 2(1)

9-20.

168



Bellstedt, E. & Gilberg, C. (2007). Autism in adults: Symptoms, patterns and early

childhood predictors. Use of the DISCO in a community followed from
childhood, Journal of Child Psychology and Psychiatry, 48(11), 1102-1110.

Bennett, R.E. (2011). Formative assessment: A critical review. Assessment in Education

Principles, Policy and Practice, 18(1), 5-25.

Bhat, A., Landa, R., Galloway, J.C., (2011). Perspectives on motor problems in infants

children and adults with autism spectrum disorder. Physical Therapy, 91, 1116-1169.

Bishop, D.V. (2002). Motor immaturity and specific speech and language impairment: evidence

for a common genetic basis. American Journal of Medical Genetics, 114, 56-63.

Blakely, (1982). The Screening Test for Developmental Apraxia of Speech. Tigard, OR:

C.C. Publications.

Bloom, L. (1993). The expressive infant. In L. Bloom (Ed.), The transition from infancy to

language: Acquiring the power of expression. New York, NY: Academic Press.

Blosser, J.L., Kratcowski, A. (1997). PAC’s: A framework for determining appropriate service

delivery options. Language, Speech and Hearing Services in Schools, 28, 99-107.

Bornman, J., Alant, E., Meiring, J. (2009). The use of a digital voice output device to facilitate

language development in a child with developmental apraxia of speech: a case study.

Disability & Rehabilitation, 23(14), 623-634.

Bose, P., & Hinojosa, J. (2008). Reported experiences from occupational therapists with

169



teachers in inclusive early childhood classrooms. The Journal of Occupational
Therapy, 62, 282-297.

Brantlinger, E., Jimenez, R., Klinger, J., Pugach, M., Richardson, V.C. (2005). Qualitative
studies in special education. Exceptional Children, 71(2), 130-135.

Bricker, D., Pretti-Frontczak, K., & MaComas, N. (1998). An activity-based approach to early
intervention (2".ed.,). Baltimore, MD: Paul Brookes Publishing.

Brock, M., Huber, H.B., Carter, E. W., Juarez, A.P., & Warren, Z.E. (2014). Statewide
assessment of professional development needs related to educating students with autism
spectrum disorder. Focus on Autism and Other Developmental Disabilities, 29, 67-79.

Bruner, J. (1983). Child’s Talk: Learning to use Language. New Y ork: Norton.

Bundy, A.C., Murray, E. (2002). Sensory Integration: A Jean Ayres Theory Revisited, In:

A.C. Bundy, S.J. Lane & E.A. Murray (Eds.), Sensory Integration Theory and
Practice (2™. Ed.), Philadelphia, PA: Academic Publishing

Bureau of Professional Occupational Affairs. (2018). Department of state to support
services to professional occupational licensing boards and commissions. Retrieved from
https://www.otlincesures.org

Carpenter, M. Nagell, K., & Tomasello, M. (1998). Social cognition, joint attention, and

communicative competence from 9 to 15 months of age. Monographs of the

170


https://www/

Society for Research in Child Development, 63, (Serial No. 255).

Carpenter, M., & Tomasello, N. (2000). Joint attention cultural learning and language

acquisition. In A. Wetherby & B. Prizant (Eds.), Autism spectrum disorders: A

transactional, developmental perspective (pp. 31-54), Baltimore, MD: Brookes.

Carr, E.G., & Durand, V.M. (1985). Reducing behavior problems through functional

communication training. Journal of Applied Behavior Analysis, 16, 297-314.

Carter, E.W. Asmus, J., & Moss, C. (2013). Peer network strategies to foster social connections

among adolescents and children with and without severe disabilities. Teaching

Exceptional Children, 46(2), 51-59.

Carter, A.S., Messinger, D.S. Stone, W.L., Celimli, S., Nahmias, A.S., Yoder, P. (2011). A

randomized controlled trial of Hanen’s More Than Words’ in toddlers with

early autism symptoms. Journal of Child Psychology and Psychiatry, 52, 741-742.

Case, L., Joonkoo, y. (2018). The effects of different intervention approaches on gross motor.

outcomes of children with autism spectrum disorder: A meta-analysis. Human Kinetics

Journal, 36(4), 501-526.

Center for Autism and Related Disorders (CARD). (1990). Largest autism treatment organization

In the world providing research and services. Retrieved from

https://www.autismservices.org

Chakrabati, S., Fombonne, E. (2001). Pervasive developmental disorders in preschool children.
171


https://www.autismservices.org/

Journal of Medical Association, 285(24), 3093-3099.

Charman, T. (2004). Why is joint attention a pivotal skill in autism? Philosophical Transactions

of the Royal Society of London, 358, 315-324.

Chenausky, K.V. Tager-Flusberg, h., Schalug, G. (2018). Childhood apraxia of speech in

Minimally verbal children with ASD. International Society for Autism Research.

Retrieved from https://insarconference.com

Childhood Apraxia of Speech Association of North America (CASNA). (2000). Supports lives of
children with apraxia. Retrieved from https://www.casana.org
Christensen-Sandfort, R., & Whinnery, S. (2011). Impact of autism teaching on communication

skills of young children with autism spectrum disorders topics in Early Childhood

Special Education. E-pub. ahead of print doi:101177/0271121411404930.
Cohen, D. & Crabtree, B. (2006). Qualitative Research Guidelines Project. Retrieved
from https://www.qualres.org
Collier, B., & Blackstein-Adler, S. (1998). Building competencies in augmentative and

alternative communication among professionals. Augmentative and Alternative

Communication, 14, 250-260.
Cooper, J.0. Heron, T.E., & Heward, W.L. (2007). Applied behavior analysis (2™, ed.).
Upper Saddle: NJ: Pearson.

Council for Exceptional Children (CEC). (2018). Professional association dedicated to improved

172


https://insarconference.com/
http://www.casana.org/
http://www.qualres.org/

the educational success for children with disabilities. Retrieved from

https://www.cec.org

Crotty, M. (1998). The Foundations of Social Research: Meaning and Perspective in the

Research Process. London: Sage

Crowley, M. (1994). Using qualitative methods in special education research. Exceptionality,

5(2), 55-69.

Cumley, G.D., Swanson, S. (1999). Augmentative and alternative communication options for

Children with developmental apraxia of speech: Three case studies. Augmentative and

Alternative Communication, 15,110-125.

Da Fonte, M.A., Boesch, M.C. (2016). Recommended augmentative and alternative

competencies for special education teachers. Journal of International Special

Needs Education, 19(2), 47-58.

Dalton, K.M, Holsen, L., Abdebuto,L., Davidson, R. (2008). Brain function and gaze-fixation

during facial emotion processing in fragile X and autism. Autism Research, 14, 231-239.

Dalton, J.C., Crais, E.R., & Velleman, S.L. (2017). Joint attention and oral-motor abilities

in young children with and without autism spectrum disorder. Journal of

Communication Disorders, 69, 27-43.

Davis, B.L., & Velleman, S.L. (2000). Differential diagnosis and treatment of developmental

173


http://www.cec.org/
http://www.cec.org/

apraxia of speech in infants and toddlers. Infant-Toddler Intervention, 10, 177-192.

Davis B.L., Velleman, S.L. (2008). Establishing a basic speech repertoire without using

NSOME: means, motive, and opportunities. Seminars in Speech and Language, 29,

312-319.

Dawson, G., Munson, J., Estes, A., Osterling, J., McPartland, J., Toth, K., et al., (2002).

Neurocognitive function and joint attention ability in young children with

autism spectrum disorder versus developmental delay. Child Development,

73, 345-358.

Dawson, G., Toth, K., Abott, R., Osterling, J., Munson H., Estes, A., & Liaw, J. (2004).

Early social attention impairments in autism: social orienting, joint attention, and

attention to distress. Developmental Psychology, 40, 271-283.

De Bortoli, T., Arthur-Kelly, M., Foreman, P., Balandin, S., Mathisen, B. (2011). Complex

contextual influences on the communicative interactions of students with multiple

disabilities. International Journal of Speech-Language Pathology, 13(5), 422-435.

De Gangi, G. (2000). Pediatric disorders of regulation in affect and behavior: A therapist’s

guide to assessment and treatment. San Diego, CA: Academic Press.

De Thorne, L., Petrill, S.A., Satschneider, C., & Cutting, L. (2010). Conversational language

use as predictors of early reading development: Language history as a moderating

174



variable. Journal of Speech, Language and Hearing Research, 53(1), 209-223.

Delaney, A.L., Kent, R.D. (2004). Policy statement developmental verbal dyspraxia. Royal

College of Speech and Language Therapists, 3-56.

Deshmukh, R.S. (2012). Motor speech characteristics of children with autism. Dissertation.

Speech and Hearing Science. Ohio State University.

Dewey, D. (1993). Error analysis of limb and orofacial praxis in children with

developmental motor deficits. Brain Cognition, 23, 201-221.

Dewey, D., Cantell, M., & Crawford, S. (2007). Motor and gestural performance in children

with autism spectrum disorder, developmental coordination disorder, and/or

attention deficit hyperactive disorder. Journal of International Neuropsychological

Society, 13(2), 246-256.

Dodd, B. & Bradford, A. (2000). A comparison of three therapy methods for children

with different types of developmental phonological disorders. International

Journal of Language and Communication, 35(2), 189-2009.

Drager, K., Light, J., & McNaughton, D. (2010). Effects of AAC interventions on

communication and language for young children with complex communication

needs. Journal of Pediatrics Rehabilitation Medicine, 3, 303-310.

Dufty, J. R. (2005). Motor speech disorders: Substrates, differential diagnosis, and

175



Management (2™. Ed.) St. Louis, Mo: Mosby.

Dziuk, M. A., Larson, J.C.G., Apostu, A., Mahone, E.M., Denckla, M.B., & Mostofsky, S. H.
(2007). Dyspraxia in autism: association with motor, social, and communicative
deficits. Developmental Medicine and Child Neurology, 49(10), 734-739.

Edeal, D.M., Gildersleeve-Neumann, C.E. (2011). The importance of production frequency in
therapy for childhood apraxia of speech. ASHA Wire, 20(2), 95-110.

Elksnin, L.K. (1997). Collaborative speech and language services for students with learning
disabilities. Journal of Learning Disabilities, 30(4), 414-426.

Emerson, R., Fretz, R. & Shaw, L. (1995). Writing ethnographic field notes. Chicago, IL:
University of Chicago Press.

Feng, L, & Sass, T.R. (2013). What makes special education teachers special? Teacher
training and achievement of students with disabilities. Economics of Education
Review, 36, 122-134.

Finello, K.M. (2011). Collaboration in the assessments and diagnosis of preschoolers:
Challenges and opportunities. Psychology in the Schools, 48(5), 442-453.

Fisher-Logemman, H.S. (1971). Fisher-Logemann Test of Articulation Competence. Austin, TX
Pro-Ed.

Fitzpatrick, S., Srivorakiat, L., Wink, L.K., Pedapati, E.V., Erickson, C.A. (2016). Aggression

176



in autism spectrum disorder: Presentation and treatment. Neuropsychiatric Disease
and Treatment, 12, 1525-1538.

Flax, J., Hare, A., Azaro, M., Velan, V., & Brzustowicz, 1. (2010). Combined linkage and
linkage and linkage disequilibrium analysis of a motor speech phenotype within
families ascertained for autism risk loci. Journal of Neurodevelopmental Disorders,
2,210-212.

Flipsen, P., Shriberg, L., Weismer, G., Kalrsson, H., McSweeney, J. (1999). Acoustic
characteristics of /s/ in adolescents. Journal of Speech, Language, and Hearing
Research, 42(3), 663-6717.

Forrest, K. (2003). Diagnostic criteria of developmental apraxia of speech used by clinical
speech-language pathologists. American Journal of Speech Language Pathology, 12,
376-384.

Freeman, J., Simonsen, B., Briere, D.E., & MacSugar-Gage, A.S. (2014). Pre-service teacher
training in classroom management: A review of state accreditation policy and teacher
preparation programs. Teacher Education and Special Education, 31, 106-120.

Friend, M., & Bursuck, W. (2012). Including Students with Special Needs: A Practical Guide
for Classroom Teachers. (6™. Ed.)., NC: Pearson.

Frost, L., & Bondy, A. (2002). PECS: The Picture Exchange Communication System Training

177



Manual. DE: Pyramid Educational Products, Inc.

Gage, N., Isenberg, A., Fillmore, P., Osann, K., & Flodman, P. (2011). Developing biomarkers

of language impairment in nonverbal children with autism: A MEG investigation.

International Meeting for Autism Research, San Diego, CA, May.

Garfin, D., & Lord, C. (1986). Communication as a social problem in autism. In E. Schopler and

G. Mesibov (Eds.), Social behavior in autism (pp. 237-261). New York, NY: Plenum

Press.

Gernsbacher, M.A., Sauer, E.A., Geye, H.M., Schweigert, E.K., & goldsmith, H.H. (2008).

Infant and toddler oral and manual motor skills predict later speech fluency in

autism. Journal of Child Psychology and Psychiatry, 39(1), 43-50.

Giangreco, M., Prelock, P.A., Turnbull, H. (2010). An issue hiding in plain sight: When are

speech-language pathologists, special educators rather than related services providers?

Language, Speech and Hearing Series in Schools. 41, 531-538.

Gildersleeve-Neumann, C. (2007). Treatment of childhood apraxia of speech: A description

of integral stimulation and motor learning. ASHA Wire, 12(15), 10-30.

Gillespie-Lynch, K., Sepeta, L., Wang, Y., Marshall, S., Gomez, 1., Sigman M. et al., (2011).

Early childhood predictors of the social competence of adults with autism. Journal of

Autism and Developmental Disorders, 1211-1222.

178



Gillis & Butler (2009). Social skills interventions for preschoolers with autism spectrum
disorder: A description of single-subject studies. (2004). Journal of Emotional
Intervention and Behavioral Intervention 4(3), 532-547.

Goldman, H. & Fristoe, M. Goldman Fristoe Test of Articulation (2™. Ed.). Circle Pines, MN:
Pearsons.

Goodgold-Edwards, S.A., Cermak, S.A. (1990). Integrating motor control and motor learning
concepts with neuropsychological perspectives on apraxia and developmental dyspraxia.
American Journal of Occupational Therapy, 44, 431-439.

Gredeback, G., Fikke, L., & Melinder, A. (2010); The development of joint visual attention:

a longitudinal study of gaze following during interactions with mothers andstrangers.
Developmental Science, 13(6), 839-848.

Greenspan, S.I., & Wieder, S. (1998). The child with special needs: Encouraging intellectual
and emotional growth. Reading, MA: Addison Wesley.

Greenspan, S.I. & Wieder, S. (2000). A developmental approach to difficulties in relating and

communicating in autism spectrum disorders and related syndromes. In A. Wetherby &

B. Prizant (Eds.). Autism spectrum disorders: A transactional developmental perspective:
(pp- 279-306). Baltimore, MD Paul Brookes.
Hall, P. K. (1993). Developmental apraxia of speech: Theory and clinical practice. Austin,

TX: Pro-Ed.
179



Hall, P.K. & Tomblin, J.B. (1978). A follow-up study of children with articulation and language

Disorders. Journal of Speech and Hearing Disorders, 43, 227-241.

Hall, N.E. (2007). Fluency in childhood apraxia of speech. ASHA Wire, 2, 9-14.

Halloran, C., & Emerson, M, (2000). LAMP Words for Life -Motor-Learning Based AAC.

Bethesda, MN: Prentke Romich Publication

Hammer, D.W. (2009). Apraxia services in schools. ASHA Leader, 14(12), 24-34.

Hancock, T.B., & Kaiser, A.P. (2002). The effects of trainer-implemented enhanced milieu

teaching on the social communication of children with autism. Topics in Early

Childhood Special Education, 22, 39-54.

Harjusola-Webb, S.M., & Robbins, S. (2012). The effects of teacher implemented naturalistic

intervention on the communication of preschoolers with autism. Topics in Early

Childhood Special Education 32(2), 99-110.

Harn, W.E., Bardshaw, M., Ogletree, B. (1999). The speech-language pathologist in the schools:

Changing roles. Intervention in School and Clinic, 36(3), 163-169.

Harper, M., & Cole, P. (2012). Member checking: can benefits be gained similar to group

therapy? The Qualitative Report Volume, 17, 1-8.

Harris, A. (2004). Distributed leadership and school improvement: Leading or misleading?

Educational Management, Administration & Leadership, 32(1), 29-39.

180



Harrower, J.K. (1999). Issues concerning the educational inclusion of children with
severe disabilities. Journal of Positive Behavior Interventions, 1, 215-230.

Hartley, S.L. & Sikora, D.M. (2009). Sex differences in autism spectrum disorders: An
examination of developmental functioning autistic symptoms and co-existing
behavior problems in toddlers. Journal of Autism and Developmental Disorders,
39, 1715-1722.

Hayden, D., Eigen, J., Walker, A., Olson, L. (2010). PROMPT. A tactually grounded model. In
Williams, L. McLeod, S., McCauley, R. (Eds). Intervention in speech sound disorders
in children. Baltimore, MA; Brookes Publishing.

Hayden, D., Square, P. (1999). Verbal Motor Production Assessment for Children.

San Antonio, TX: Psychological Corporation.
Hester, P.P., Kaiser, A.P., Alpert, C.L., & Whiteman, B. (1995). The generalized effects of

training trainers to teach parents to implement milieu teaching. Journal of Early
Intervention,
20, 30-51.

Hickman, L.A. (1997). The Apraxia Profile. San Antonio, TX: Communication Skill Builders.
Highman, C. (2010). Early speech motor and language skills in childhood apraxia of speech:

evidence for a core deficit in speech motor control? (Doctoral Dissertation. Curtin
University of Technology). Retrieved from https://hdl/handle.net/20.500.119371634

181



Hodge, M. (1994). Assessment of children with developmental apraxia of speech: a rationale.
Clinics in Communication Disorders, 4(2), 91-101.

Howlin, P. (2005). Outcomes in autism spectrum disorders. In F. Volmar, R. Paul, A Likin, & D.
Cohen (Eds.). Handbook of autism and pervasive developmental disorders (Vol. 1,
pp- 201-22). New York, NY: Wiley.

Hsiao, Y. J., Petersen, S. (2019). Evidence-based practices provided in teacher education and
in-service training programs for special education teachers of students with
autism spectrum disorders. Teacher Education and Special Education, 42(3),

193-208.

Hummel, L., & Prizant, B.M. (1993). A socio-emotional perspective for understandingsocial
differences of school-aged children with language disorders. Language, Speech and
Hearing Services in Schools, 24(4), 216-224.

larocci, G., & McDonald, J. (2006). Sensory integration and the perceptual experience of
persons with autism. Autism, 14(4), 305-320.

Ibanez, L.V., Grantz, C.J., & Messenger, D.S. (2013). The development of referential
Communication and autism symptomatology in high-risk infants. Infancy, 18(5).

687-707.

Idol, L. (2006). Toward inclusion of special education students in general education: A program

182



evaluation of eight schools. Remedial and Special Education, 27(2), 77-94.

Idol, L., Paolucci-Whitcomb, P., & Nevin, A. (2010). The collaborative consultation model.

Journal of Educational and Psychological Consultation, 6, 347-361.

Iovannone, R., Dunlap, G., Huber, H., & Kincaid, D. (2003). Effective educational practices for s

students with autism spectrum disorders. Focus on Autism and Other Developmental

Disabilities, 3, 150-165.

Interagency of Autism Coordinating Committee. (2011). Strategic Plan.

Retrieved from https://iacc.hhs.gov/strategic-plan/2011/index.shtml

Tuzzini-Seigel, J., Hogan. T. Green, J. (2017). Speech inconsistency in children with childhood

apraxia of speech, language impairment, and speech delay: Depends on the stimuli.

Journal of Speech, Language, and Hearing Research, 60, 1194-1210.

Jacks, A., Marquardt, T.P., & Davis, B.L. (2006). Consonant and syllable structure patterns in

childhood apraxia of speech: Developmental changes in three children. Journal of

Communication Disorders, 39(6), 424-441.

Jansiecwicz, E.M., Goldberg, M.C., Newschaffer, C.J., Denckla, M.B., Landa, R.J., Mostofsky,

S.H., (2006). Motor signs distinguish children with high functioning autism and

asperger’s syndrome from controls. Journal of Autism and Developmental Disorders,

36, 613-621.

183


https://iacc.hhs.gov/strategic-plan/2011/index.shtml

Johnston, S.S., Reichle, J., Evans, J. (2004). Supporting augmentative and alternative
communications use by beginning communicators with severe disabilities. American
Journal of Speech Language Pathology, 13, 20-30.

Jouravlev, O., Zheng, D., Belewski, Z., Pongos, A., Levran, Z., Goldin-Meadows, S.,
Fedorenko, E. (2019). Speech-accompanying gestures are not processed by the
language-processing mechanism. Neruopsychologia, 132, 224-240.

Just, M.A., Chekassky, V., Keller T., Minshew, N. (2004). (2004). Cortical activation
and synchronization during sentence comprehension in high-functioning autism:
Evidence of underconnectivity. Brain, 129, 1811-1821.

Kasari, C., Freeman, S.N., & Jahromi, I. (2008). Language outcome in autism: Randomized
comparison of joint attention and play interventions. Psychology and Psychiatry,

47, 611-620.

Kasari, C., Gulsrud, A., Freeman, S., Paparella, T., & Hellemann, G., (2011). Longitudinal
follow-up of children with autism receiving targeted interventions on joint
attention and play. Journal of the American of Child & Adolescent Psychiatry,

51(5), 487-495,
Kasari, C., Paparella, T., Freeman, S.N., & Jahromi, 1. (2008). Language outcome in autism:

randomized comparison of joint attention and play interventions. Journal of Consulting

184



and Clinical Psychology, 76, 125-137.

Kaufman, N. (1995). Kaufman Speech Praxis Test. Retrieved from https://www.nss.org

Kennedy C.H., Shukla, S., & Fryxell, D. (1997). Comparing the effects of educational

placement on the social relationships of intermediate school students with severe

disabilities. Exceptional Children, 64, 31-47.

Kaur, M., Srinivasan, S.M., & Bhat, A.N. (2018). Comparing motor performance, praxis,

coordination, and interpersonal synchrony between children with and without

autism spectrum disorder (ASD). Research in Development Disabilities, 72, 79-95.

Kent, D. (2000). Research of speech motor control and its disorders: A review and prospective.

Journal of Communication Disorders, 33(5), 391-428.

Koegel, L.K. (2000). Interventions to facilitate communication in autism. Journal of Autism

and Developmental Disorders, 30(5), 383-391.

Koegel, L., & Koegel, R., Yoshen, Y., & McNerney, E. (1999). Pivotal response intervention: II

preliminary long-term outcome data. Journal of the Association for Persons with Severe

Handicaps, 24, 186-198.

Kovacs, N. (2017). Treatment of Childhood Apraxia of Speech: A single-case Experiment Design

Study of Intensity of Treatment. Dissertation. Temple University Graduate Board,

Philadelphia, PA.

185


http://www.nss.org/

Kretow, A.G., Wood, C. L., & Cooke, N.L. (2009). Using in service and coaching to increase

kindergarten teacher’s accurate delivery of group instructed units. The Journal

of Special Education 44(4), 17-25.

Landry, R. & Bryson, S. (2004). Impaired disengagement of attention in young children with

autism. Journal of Child Psychology and Psychiatry, 45, 1115-1122.

Larson, V., & McKinley, N.L. (1993). Service delivery models for adolescents with language

disorders. Language, Speech and Hearing Services in the School, 24(1), 36-42.

Lewis, B.A., Freebairn, L.A. Hansen, A.J., Iyengar, S.K., & Taylor, H. (2004). Apraxia: What

interventions can elementary teacher’s use? School-age follow up of children with

childhood apraxia of speech. Language, Speech, and Hearing Services in Schools, 35(2),

122-140.

Lewis, B.A., Freebairn, L.A., Hansen, A.J., Sudah, K., Iyengar, S.K., & Taylor, H.G. (2004).

School-age follow-up with childhood apraxia of speech. Language, Speech, and Hearing

Services in Schools, 35, 122-140.

Lincoln Y., & Guba, E. (1985). Naturalistic Inquiry. Newbury Park, CA: Sage Publications.

Locke, P.A., Mirenda, P. (1992). Roles and responsibilities of special education teachers serving

on teams delivering AAC services. Augmentative and Alternative Communication, §,

200-214.

186



Lord, C. (2010). Who remains nonverbal? What do we know about these children and the adults’
with ASD? NIH Workshop on Nonverbal School-Aged Children with Autism.
Bethesda, MN.
Lord, C., & Jones, R.M. (2012). Annual research review: re-thinking the classification of autism
spectrum disorders. Journal of Child Psychology and Psychiatry, 53(5), 490-509.
Lord, C., Risi, S., Lambrecht, L., Cook, E.H., Leventhal. B.C., Di Lavore, P.C., Pickles, A.,
& Rutter, M. (2000). The autism diagnostic schedule-generic: a standard measure
of social and communication deficits associated with the spectrum of autism. Journal
of Autism and Developmental Disorders, 30(3), 205-223.

Luyster, R.J., Kadlec, M.B., Carter, A., Tager-Flusberg, H. (2008). Language assessment and
development in toddlers with autism spectrum disorders. Journal of Autism and
Developmental Disorders, 38, 1426-1438.

McCord, M.S., & Soto, G. (1998). Facilitating successful inclusion of students with AAC/AT
needs in general education: A research study. Conference proceedings from the
International Society for Augmentative and Alternative Communication (pp. 159-160).
Dublin, Ireland.

McDonnell, A.P., Brownell, K., Volery, M. (2001). Teacher’s view concerning individualized

intervention and support roles within development appropriate preschools. Journal

187



of Early Intervention, 24(1), 67-83.

McLean, J., & Snyder-McLean, L. (1998). 4 transactional approach to early language training

Columbus, OH: Merrill.

McNeil, M.R., Robin, D.A. & Schmidt, R.A. (2009). Apraxia of speech: Deficits and differential

diagnosis: In: McNeil, M.R. (Ed.). Clinical management of sensorimotor speech

disorders. New York: Thieme.

Maass, E. & Farinella, K. (2012). Random versus blocked practice in treatment for childhood

apraxia of speech. Journal of Speech, Language and Hearing Research, 55, 561-578.

Maass, E, Gildersleeve-Neumann, C.E., Jakielski, K.J. Stoeckel, R. (2014). Motor-based

intervention protocols in treatment of childhood apraxia of speech (CAS). (2014).

Current Developmental Disorders, 1, 197-206.

Maass, E., Robin, D.A., Austermann, S.N., Freedman, S., Wulf, G., Ballard, K.J., Schmidt, R.A.

(2008). Principles of motor learning in treatment of motor speech disorders. American

Journal of Speech and Language Pathology, 17(3), 277-298.

Massaro, D., & Bosseler, A. (2003). Perceiving speech by ear and eye: multimodal integration by

children with autism. Journal of Developmental and Learning Disorders, 7,111-144.

Maassen, B. (2002). Issues contrasting adult acquired versus developmental apraxia of speech.

Seminars in Speech and Language, 23(4), 257-266.

188



Maassen, B., Nijland, L. & Van der Meulen, S. (2001). Coarticulation within and between
syllables by children with developmental apraxia of speech. Clinical Linguistics and
Phonetics, 15(1), 145-150.

Masten, A., & Coatsworth, D. (1998). The development of competence in favorable and

unfavorable environments: lessons from research on successful children. American

Psychologist, 53, 205-220.

Mauer, D.M. (1999). Issues of sensory integration theory and treatment with children with
language disorders Language, Speech and Hearing Services in Schools, 30(4),

383-392.

Maxwell, J.A. (2005). Qualitative Research Design: An Interactive Approach (2™. Ed).
Thousand Oaks, CA: Sage.

Mayes, S.D. (2012). Checklist for Autism Spectrum Disorder. Chicago, IL: Stoeling.

Mayes, S.D., Black, A., & Tierney, C.D. (2013). DSM-5 under-identifies PDD-NOS: diagnostic
agreement between the DSM-5, DSM-IV, and Checklist for Autism Spectrum Disorder.
Research in Autism Spectrum Disorders, 7(2), 298-306.

Mayes, S.D., Calhoun, S.L., Murray, M.J., Marrow J.D., Yurich, K.K. & Peterson, C. (2009).
Comparison of scores on the checklist of autism spectrum disorder, Childhood Autism
Rating, and Gilliam’s Asperger’s Disorders Scale for children with low functioning

autism, higher functioning autism, Asperger’s Disorder Scale, ADHD and typical
189



development. Journal of Developmental Disorders, 39(12), 1682-1693.

Missiuna, C., Gaines, B.R., & Pollock, N. (2002). Recognizing and referring children at risk

for developmental coordination disorder: role of the speech-language pathologist.

Journal of Speech-Language pathology and Audiology, 26(4), 172-179.

Morgan, A.T. & Webster. R. (2018). Etiology of childhood apraxia of speech: A clinical

practice update for pediatricians. Journal of Pediatrics and Child Health, 54(10),

1090-1095.

Morin, A. 7 Hollins, W. (2014). At a glance: classroom accommodations for childhood apraxia

of speech. Retrieved from https://www.understood.org

Morrier, M.J., Hess, K.L., & Heflin, L.J. (2011). Teacher training for implementation of teaching

Strategies for students with autism spectrum disorders. Teacher Education and Special

Education, 34, 119-132.

Mostofsky, S.H., Burgess, M.P., Gidley J.C., (2015). Increased motor cortex white matter

volume predicts motor dysfunction in autism. Brain, 130, 2117-2122.

Mostosfsky, S.H., Dubey, P., Jerath, V.K., Jansiewicz, E.M., Goldberg, M.C., Denckla, M.B.

(2006). Developmental dyspraxia is not limited to imitation in children with autism

spectrum disorders. Journal of Neuropsychology, 12, 314-326.

Mundy, P. (2003). The neural basis of social impairments in autism: The role of he dorsal

190


http://www.understood.org/

medial-frontal cortex and anterior cingulate system. Journal of Child Psychology and

Psychiatry and Allied Disciplines, 44, 793-809.

Mundy, P., Block, J., Delgado, C., Pomares, Y., Van Hecke, A., Parlade, M.V. (2007).

Individual differences and the development of join attention in infancy. Child

Development, 78, 938-954.

Mundy, P., & Newell, L. (2007). Attention, joint attention, and social cognition. Current

Directions in Psychological Science, 16, 262-274.

Mundy, P., Novotny, S., Swain-Lerro, L., Mclntyre, N., Zajic, M & Oswald, T. (2017). Joint-

attention and the social phenotype of schools-aged children with ASD. Journal of

Autism Developmental Disorders, 47, 1423-1435.

Mundy, P., Sigman, M., & Kasari, C. (1990). A longitudinal study of joint attention and

language development in autistic children. Journal of Autism and Developmental

Disorders, 20, 115-128.

Mundy, P., Sigman, M., & Kasari, C. (1994). Joint attention, developmental level, and symptom

presentation in children with autism. Developmental and Psychopathology, 6, 389-401.

Mundy, P., Sigman, M., Ungerer, J., & Sherman, T. (1986). Defining the social deficits

of autism: The contribution of nonverbal communication measures. Journal of

Child Psychology and Psychiatry, 27, 657-669.

191



Mundy, P., Sullivan, L., & Mastergeorge, A. (2009). A parallel and distributed processing model

of joint attention autism. Autism Research, 2, 2-21.

Murray, E., McCabe, P., & Ballard, K.J. (2014). A systematic review of treatment outcomes

for children with childhood apraxia of speech. ASHA Wire, 23(3), 486-504.

Murray, E., McCabe, P., Heard, R., Ballard, K. J. (2015). Differential diagnosis of children with

suspected childhood apraxia of speech. Journal of Speech, Language, and Hearing

Research, 58, 43-60.

Mustonen, T., Locke, P., Reichle, J., Solbrach, M., & Lindgren, A. (1991). An overview

of augmentative and alternative communication. In J. REichl, J. York, & J.

Sigafoos, (Eds). Implementing augmentative and alternative communication

strategies for learners with severe disabilities. (pp. 1-38). Baltimore: Paul Brookes.

Nagamani, B., Velleman, S., Andrianopoulos, A., Boucher, M., Thayer, L., Kuck, A. (2009).

Language -free assessment tool for motor speech disorders in difficulty-to-test

Populations. Paper presented at the annual convention of the american speech and

language hearing association. New Orleans, LA

National Institute of Deafness and Other Communication Disorders (NICDD), (2010). NIH

Workshop on Nonverbal School-aged Children with Autism, Bethesda, MD.

National Organization of Special Education Teachers (NOSPED). (2018). National membership

192



organization established to meet the needs of special education teachers. Retrieved from

https://www.sped.org

National Research Council (NRC). (2001). Educating children with autism. Committee on

Educational Interventions for Children with Autism Division of Behavioral and

Social Sciences and Education. Washington, DC: National Academy Press.

Newmeyer, A.J., Rether, S., Grasha, C., White, J., Akers, R., Aylward, C., Ishikawa, K.,

DeGrauw, T. (2007). Fine motor function and oral-motor imitation skills in preschool

age children with speech sound disorders. Clinical Pediatrics, 46(7), 604-611.

Northam, G.B., Liegeois, F., Chang, W.K., Baker, K., Tirmeir, J., Wyatt, J., Baldeweg, T.,

Morgan, T. (2012). Speech and oro-motor outcome in adolescents born preterm:

Relationships to motor tract integrity. The Journal of Pediatrics, 160(3), 402-408.

Odell, K.H., Shriberg, L. (2001). Prosody-voice characteristics of children and adults with

apraxia of speech. Linguistics and Phonetics, 15(4), 275-307.

Odom, S.L., Fleming, K., diamond, K., Lieber, J, Hanson, M., Butera, G., Horn, E., Palmer, S.

Marqis, J. (2010). Examining different forms of implementation in early childhood

curriculum research. Early Childhood Research, 25(3), 314-328.

Ohta, M., Nagai, Y., Hara, H. & Sasaki, M. (1987). Parental perceptions of behavioral symptoms

in Japanese autistic children. Journal of Autism and Developmental Disorders, 17,

193


http://www.sped.org/

549-663.

Patton, M.Q. (2015). Qualitative Research and Evaluation Methods (4. Ed). London: Sage

Paul, R., Campbell, D., Gilbert, K., Tsiouri, I. (2013). Comparing spoken language treatments
for minimally verbal preschoolers with autism spectrum disorders. Journal of Autism
Spectrum Disorders, 43, 418-431.

Paul, R., Chawarska, K., Klin A., & Volkmar, F. (2007). Dissociations in the development of
early communication in children with autism spectrum disorder. In: Paul R. (Ed.).
Language disorders from a developmental perspective. (pp.163-164). Essays in honor of
Robin S. Chapman, Lawrence Earlbaum Associates: Mahwah, NJ.

Paynter, J. M., Ferguson, S., Fordyce, K., Joosten, A., Paku, S., Stephens, M. Keen, D. (2017).
Utilization of evidence-based practices by ASD early intervention service providers.
Autism, 21, 167-180.

Peppe, S., McCann, J., Gibbon, F., O’Hare, A., & Rutherford, M. (2006). Assessing prosodic
and pragmatic ability in children with high -functioning autism. Journal of Pragmatics,
38, 1776-1791.

Pheiffer, B.A., Koenig, K., Kinnealey, M. Sheppard, M., Henderson, L., (2011). Effectiveness
of sensory integration in children with autism spectrum disorder: A pilot study.

American Journal of Occupational Therapy, 65(1), 76-85.

194



Philofsky, A., Fidler, D.J., & Hepburn, S. (2007). Pragmatic language profiles of school age

children with autism spectrum disorders and Williams syndrome. American Journal

of Speech Language Pathology, 16, 368-380.

Pickett, A., Pullara, O., O’Grady, J., & Gordon, B. (2009). Speech acquisition in older nonverbal

individuals with autism: a review of features, methods and prognosis. Cognitive

Behavioral Neurology, 22, 1-21.

Posner, M. (1988). Structures and functions of selective attention. Clinical Neuropsychology

and Brain Function: Research, Measurement, and Practice (pp. 173-202). Washington,

DC, American Psychological Association.

Posner, M., & Rothbart, M. (2000). Developing mechanisms of self-regulation. Development and

Psychopathology, 12, 427-441.

Potts, M., & Satterfield, B. (2015). Studies in AAC and Autism. The impact of LAMP as

A therapy intervention. Alternative and Augmentative Communication 16, 36-44

Powers, A.R., Hillock, L., Wallace, M.T. (2009). Perceptual training narrows the temporal

window of multisensory bindings. The Journal of Neuroscience, 29(30), 12265-12274.

Prelock, L.E., & Bland, L.E. (1995). Effects of collaboration on language performance.

Communication Disorders Quarterly, 17(2), 59-64.

Pretti-K., & Bricker, D. (2000). Enhancing the quality of individual education plan (IEP) goals

and objectives. Journal of Early Intervention, 23(2), 92-105.
195



Prizant, B.M. (1982). Speech-language pathologists and autistic children: What is our role?

Part I. ASHA 24, 463-468, Part 11, 531-537

Prizant, B.M, & Meyer, E. C. (1993). Socioemotional aspects of language and

social-communication disorders in young children and their families. ASHA Wire,

2(3), 56-71

Prizant, B.M., Meyer, E.C. (1997). Brothers and sisters of young children with communication

disorders in young children and their families. American Journal of Speech and hearing

Disorders, 46, 241-249.

Prizant B.M., & Rubin, E. (1999). Contemporary issues in interventions for autism spectrum

disorders: A commentary, Journal of the Association of Persons with Severe

Handicaps, 24, 199-217.

Prizant B.M., & Wetherby, A.M. (1985). Intentional communicative behavior of children with

autism: Theoretical and applied issues. Australian Journal of Human Communication

Disorders, 13, 21-58.

Prizant, B.M. & Wetherby, A.M. (1987). Communicative intent: A framework for understanding

social communicative behavior in autism. Journal of the American Academy of Child and

Adolescent Psychiatry, 26, 472-479.

Prizant, B.M., Wetherby, A. (2005). Critical issues in enhancing communication ability for

Persons with autism spectrum disorder. In: F. Volmar, R. Paul, A. Klin, & D.Cohen

196



(Eds.), (3, ed., vol 1, pp. 925-945). New York: Wiley.

Prizant, B.M., Weatherby, A., Rubin, E., Laurent, A., Rydell, P. (2006). The SCERTS Model
Volume I, Assessment, Il Program Play and Intervention. Baltimore, MD” Brookes
Publishing.

Prizant, B., Weatherby, A., Rubin, E., Rydell, P., Laurent, A. & Quinn, J. (2002). The SCERTS
model: Enhancing communication and socio-emotional abilities to children with ASD.
Jenison Autism Journal, 14, 2-19.

Pulvermuller, F., Nikkulin, V.V., & Ilmoniemi, R.J. (2005). Functional links between motor
And language systems. European Journal of Neuroscience, 21(3), 793-797.

Quill (2005). Environmental supports to enhance social communication. Seminars in Speech and
Language, 19, 401-422.

Rechetnikov, R.P., Kinsuk, M. (2009). Motor impairment in children associated with
impairments of speech and language: A meta-analytic review of research literature.

The American Journal of Occupational Therapy, 63(3), 255-263.

Reid, D., Chieu, T. & Sinclair, G. (2006). Outcomes of an occupational therapist school-based
consultation services for students with fine motor deficits. Canadian Journal of
Occupational Therapy, 73(4), 108-116.

Richland, K. (2013). Helping a child with apraxia or a speech disorder learn to read?

197



Retrieved from the PRIDE learning center https://www.pridelearningcenter.com

Rippon, G., Brock, J., Brown, C, & Boucher, J. (2007). Disordered connectivity in the

autism brain: Challenges for the “new psycho-physiology.” International Journal

of Psychology, 63(2), 164-171.

Ritzman, M. J., Sanger, D., Coufal, K.L. (2006). A case study of a collaborative speech-language

Pathologist. Communication Disorders Quarterly 27(4), 221-231.

Rogers, S. J. (2006). Evidence-based intervention for language development in young

children with autism. In T. Charman & W. Stone (Eds.), Social and communication

development in autism spectrum disorders: Early identification, diagnosis, and

intervention (pp. 143-179). NY: Guildford.

Rogers, S.J., Hepburn, S.I, Stackhouse, T., & Wehner, E. 92003). Imitation performance in

toddlers with autism and those with other developmental disorders. Journal of Child

Psychology and Psychiatry, 44(5), 763-781.

Rogers, S.J., & Lewis. H. (1989). An effective day treatment model for young children with

pervasive developmental disorders. Journal of the American Academy of Child and

Adolescent Psychiatry, 28, 207-214.

Ross, D.E., & Greer, R.D. (2003). Generalized imitation and the mand. Inducing first instances

of speech in young children with autism. Research in Developmental Disabilities, 24, 58-

74.
198


https://www.pridelearningcenter.com/

Rothbart, M., & Posner, M. (2001). Mechanism and variation in the development of attention

networks. In C Nelson, & M, Lucian (Eds.), The Handbook of Developmental Cognitive

Neuroscience, (pp. 352-363). Cambridge Mass: The MIT Pres.

Royal College of Speech and Language Therapists. (1945). The professional body of
speech-language pathologists in the UK. Retrieved from https://www.rcslt.org

Ruscello, D., Boot, C., Venanzi, B.S. (2015). Assessment and Treatment of Children with
Apraxia of Speech (CAS). Course presented in 2015 Annual Speech and Hearing
Meeting. Bridgeport, West Virginia.

Rvachew, S., Hodge, M., Ohberg, A. 92005). Obtaining and interpreting maximum performance
tasks for children: A tutorial. Journal of Speech and Language Pathology and
Audiology, 29(4), 146-157.

Saldana, J. (2015). The Coding Manual for Qualitative Research. AZ: SAGE Publication.

Salend, S.J. (2005). Creating Inclusive Classrooms: Effective and Reflective Practices.

(6™, Ed.). NY: Pearson.

Sandall, S., Hemmeter, M.L., Smith, B.J., & McLean, M. (2005). DEC Recommendations and
Practices: A Comprehensive Guide for Practical Application in Early Intervention/Early
Childhood and Special Education. Logan, IN, Sopris: West

Schaaf R.C., Miller, L. (2005). Occupational therapy using a sensory interactive approach

A case study of effectiveness. American Journal of Occupational Therapy, 61,
199


http://www.rcslt.org/

239-246.

Schaaf, R.C., & Nightlinger, K.M. (2007). Occupational therapy using a sensoryintegrative

approach: A case study of effectiveness American Journal of Occupational

Therapy, 61, 23-246.

Schoen, E., Paul, R., & Chawarska, K. (2009). Vocal production in toddlers with autism

Spectrum disorders. In: r. Paul & P. Flipsen (Eds.), Child Speech Sound Disorders. In

Honor of Lawrence Shriberg. San Diego: Plural Publishers

Schoen, E., Paul, R., & Chawarska, K. (2011). Phonology and vocal behavior in toddlers with

autism spectrum disorders. Autism Research, 4, 177-188.

Seiger, B., Pliner, C., Eschler, J., & ellitott, g.T. 91988). How children with autism are

diagnosed: Difficulties in identification of children’s multiple developmental delays.

Journal of Speech, Language, and Hearing Research, 52(5), 1139-11156.

Shumway, S., & Wetherby, A.M. (2009). Communicative acts of children with ASD in the

second year of life. Journal of Speech, Language and Hearing Research, 52(5),

1139-1156.

Sheinkopf, S, Mundy P., Claussen, A., & Willoughby, J. (2004). Infant joint attention skill and

preschool behavioral outcomes in at-risk children. Development and Psychopathology,

16, 273-291.

Sheinkopf, S., Mundy, P., Oller, D.K., Steffens, M. (2000). Vocal atypicalities in preverbal
200



Autistic children. Journal of Autism and Developmental Disorders, 30, 345-354.

Shriberg, L.D., Aram, D., Kwiatkowski, J. (1997). Developmental apraxia of speech. Journal

of Speech, Language and Hearing Research, 40(2), 273-285.

Shriberg, L.D., Austin, D., Lewis, B., McSweeney, J., Wilson, D. (2015). The speech disorders

classification system (SDCS). Journal of speech, Language and Hearing

Research, 40(4), 723-740.

Shriberg, L.D., Fourakis, M., Hall, S Karlssen, H., Lohmeier, H., McSweeney, J., Potter, N.,

Sheer-Cohen, A., Strand, E., Tilkens, C., & Wilson, D. (2010). Extension to the

Speech disorders classification (SDCS). Clinical Linguistic Phonetics, 10, 795-824.

Shriberg, L.D., & Kwiatkowski, J. (1994). Developmental phonological disorders: A

clinical profile. Journal of Speech and Hearing Research, 37, 1100-1126.

Shriberg, L.D., & Paul, R., Black, L. & Van Santen, J. (2011). The hypothesis of apraxia of

speech in children with autism spectrum disorder. Journal of autism and Developmental

Disorders, 41, 403-426,

Shriberg, L.E., Strand, E., Fourakis, M., Jakielski, K., Hall, S., Karlsson, H., Mabie, H.,

McSweeney, J., Tilkens, C. Wilson, D. (2017). A diagnostic marker to discriminate

childhood apraxia of speech from speech delay: Introduction. Journal of Speech,

Language, and Hearing Research, 60, 1094-1095.

201



Shriberg, L. E., Strand, E., Fourakis, M., Jakielski, H., Hall, D., Karlsson, H., Mabie, H.,

McSweeney, J., Tilkens, C., Wilson, D. (2017). A diagnostic marker to discriminate

childhood apraxia of speech from speech delay I: Development and description of

the pause marker. Journal of Speech, Language, and Hearing Research, 60, 1096-1117.

Shriberg, L.E., Strand, E., Fourakis, M., Jakielski, K., Hall, S., Karlsson, H., Mabie, H.,

McSweeney, J., Tilkens, C., Wilson, D. (2017). A diagnostic marker to discriminate

childhood apraxia of speech from speech delay II: Validity studies of the pause

marker. Journal of Speech, Language, and Hearing Research, 60, 1118-1134. Shriberg,

Shriberg, L.E., Strand, E., Fourakis, M., Jakielski, K., Hall, S., Karlsson, H., Mabie, H.,

McSweeney, J., Tilkens, C., Wilson, D. (2017). A diagnostic marker to discriminate

childhood apraxia of speech from speech delay [V: The pause marker index. Journal

of Speech, Language, and Hearing Research, 60 1153-1169.

Shriberg, L.D., Tomblin, J.B., McSweeney, J.L. (1999). Prevalence of speech delay in 6-year old

children and comorbidity with language impairment. Journal of Speech, Language and

Hearing Research, 42, 61-69.

Shumway, S., Wetherby, A.M. 92009). Communicative acts of children with ASD in the

second year of life. Journal of Speech, Language and Hearing Research, 52(5),

1135-1156.

Sigafoos, J., Waddington, H. (2016). Six tear follow-up supports early autism intervention,
202



The Lancet, 388(10059), 2454-2455.

Sigman, M., & McGovern, C. (2005). Improvement in cognitive and language skills from

preschool to adolescence in autism. Journal of Autism and Developmental Disorders,

35, 15-23.

Sigman, M., & Ruskin, E., (1999). Continuity and change in the social competence of children

with autism, Down syndrome, and developmental delays. SCRD Monographs, 64, (1

Serial No. 256).

Simpson, R. L. (2004). Finding effective intervention and personnel preparation practices for

students with autism spectrum disorders. Exceptional Children, 70, 135-144.

Soto, G. (1999). Serving students with AAC needs in regular classrooms: Necessary skill.

Paper presented at the annual convention of the American Speech-Language-Hearing

Association, San Francisco.

Stackhouse, J., & Snowling, M. (1992). Developmental verbal dyspraxia II: A developmental

perspective on two case studies. European Journal of Disorders of Communication 27(1),

19-34.

Stake, R.E. (2006). Multiple Case Study Analysis. New York: Guillford

Steinbrenner, J.R. (2018). Fostering communication in elementary school children on the

autism spectrum who are minimally verbal. Elementary School Children with ASD,

39(2), 103-113.

203



Stockall, N. (2014). When an aide really becomes an aid providing professionally development

for special education paraprofessionals. Exceptional Children, 46(6), 197-205.

Stone, W., Yoder, P. (2001). Predicting spoken language level in children with autism spectrum

disorders. Autism, 5, 341-361.

Strand, E.A., Debertine, P., (2000). The efficacy of integral stimulation with developmental

apraxia of speech. Journal of Medical Speech-Language Pathology, 8(4), 295-300.

Strand, E.A., McCauley, R.J., Weigand, S.D., Stoeckle, R.E., & Baas, B.S. (2010). Dynamic

Assessment of Apraxia of Speech in Children: Validity and Reliability Evidence for the

DEMSS. Manuscript submitted for publication.

Strand, E.A., McCauley, R.J., Weigand, S.D., Stoeckel, R.E., & Baas, B.A. (2013). A motor

speech assessment of children with severe speech disorders: Reliability and validity.

Journal of Speech, Language, and Hearing Research, 56, 505-52.

Strand, E.A., & Skinner, A. (1999). Treatment of developmental apraxia of speech: Integral

stimulation methods. In A. Caruso, & E. Strand, (Eds.) Clinical management of motor

speech disorders in children. (pp.109-148). New York, NY: Thieme.

Strand, E.A., & Stoeckel, R., & Baas, B. (2006). Treatment of severe childhood apraxia of

speech: A treatment efficacy study. Journal of Medical Speech-Language Pathology,

14(4), 297-307.

204



Suhrheinrich, J. (2015). A sustainable model for training teachers: Train the Trainer. Autism,

19¢6), 713-723.

Tager-Flusberg, H. (2006). Defining language phenotypes in autism. Clinical Neuroscience

Research, 6, 219-224.

Tager-Flusberg, H. & Kasari, C. (2013). Minimally verbal school-aged children with autism

spectrum disorder: the neglected end of the spectrum. Autism Research, 6, 468-478.

Tager-Flusberg, H., Paul, R. & Lord, C. (2005). Language and communication in autism.

In: F. Volkmar, R. Paul, A. Klin & d. Cohen (Eds.), Handbook of autism and pervasive

developmental disorders (pp. 335-364). New York: Wiley.

Terband, H.R., & Maassen, B.A. (2010). Speech motor development in childhood apraxia of

speech, generating testable hypothesis by neurocomputational modeling. Journal of

Speech and Language Pathology, 28(2), 844-856.

Terband, H.R., Namasivayan, A., Maas, E., Van Brenk, F., Mailend, M.J., Diepeveen, S., Van

Lieshout, P., Maassen, B. (2019). Assessment of childhood apraxia of speech: A

review/tutorial objectives and measurement techniques. Journal of Speech, Language

and Hearing Research, 62, 2999-3032.

The Center for AAC & Autism (2016). Retrieved from

https://www.closinggap.cm/conference-exhibitor/centeraac-autism

205


https://www.closinggap.cm/conference-exhibitor/centeraac-autism

Thomas, D.C., McCabe, P., Ballard, K.J. (2014). Rapid syllable transition (ReST) treatment

for childhood apraxia of speech. The effect of lower dose frequency. Journal of

Communication disorders, 51, 29-42.

Thoonen, G., & Maassen, B. (1997). Towards a standardized assessment procedure for

developmental apraxia of speech. European Journal of Disorders of Communication,

32(1), 37-60,

Tierney, C.D., Mayes, M., Lhos, C., Gin, T., & Veglia, A. (2015). Developmental Behavior.

Pediatrics, 36, 569-574.

Tierney, C.D., Pitterlee, K., Kurtz, M., Nakhla, M., Todorow, C. (2016). Bridging the gap

between speech and language: Using multimodal treatment in a child with apraxia.

Pediatrics, 138(3), 63-69.

Tomasello, M. (1995). Joint attention as social cognition. In Moore C. Dunham P, (Eds.), Joint

Attention: Its Origins and Role in Development. Hillsdale, NJ: Erlbaum (pp.103-130).

Tronick, E. (1989). Emotions and emotional communication in infancy. American Psychologist,

44, 112-149.

Ulvund, L., & Smith, L. (1996). The predictive validity of nonverbal communicative skills in

infants with perinatal hazards. Infant Behavior and Development: 19, 441-449.

Vaughan Van Hecke, A., Mundy, P., Block, J., Delgado, C., Parlade, M., Pomares, Y., Hobson,

J. (2012). Infant responding to joint attention, executive processes, and self-regulation in
206



preschool children. Infant Behavior and Development, 35, 303-311.

Velleman, S. L. (1994). The interaction of phonetics and phonology in developmental verbal

dyspraxia: Two case studies. Clinics in Communication Disorders, 4, 65-78.

Velleman, S.L. Andrianoupoulos, M., Boucher, M., Perkins, J., Averback, P. (2009). Motor

speech disorders in children. In R. Paul Flipsen (Eds.), Speech sound disorders

in children. San Diego: Plural Publishers.

Velleman, S.L., & Shriberg, L.D. (1999). Metrical analysis of the speech of children with

suspected developmental apraxia of speech. Journal of speech, Language, and Hearing

Research, 42, 1444-1460.

Velleman, S.L, & Strand, K. (1994). Developmental Verbal Dyspraxia. In J.E., Bernthal & N.W.

Bankson (Eds.), Child Phonology: Characteristics, and Interventions with Special

Populations (pp.110-139). New York: Thieme.

Venter, A., Lord, C., & Schopler, E. (1992). A follow-up study of high-functioning autistic

children. Journal of Child Psychology and Psychiatry, 33, 489-507.

Ventola, P., Klienman, J., Pandley, J., Wilson, L., Esser, E., Boorstein, H., Fein, D. (2007).

Differentiating between autism spectrum disorders and other developmental disabilities

in children who failed a screening instrument for ASD. Journal of Autism and

Developmental Disorders, 37(3), 425-436.

207



Villeneuve, M. (2009). A critical examination of school-based occupational therapy
collaborative consultation. Canadian Journal of Occupational Therapy, 76(1) 98-101.

Warren, S.F., Fey, M., Yoder, P.J. (2007). Differential treatment intensity research: A missing
link to creating optimally effective communication interventions. Special Issues:
Language Communication 13(1), 70-77.

Weiss, M.J., & Harris, S.L. (2001). Teaching social skills to people with autism. Behavior
Modifications, 25(5), 785-802.

Wetherby, A.M., Prizant, B.M., & Hutchinson, T. (1998). Communicative, social-affective, and
symbolic profiles of young children with autism and pervasive developmental
disorders. American Journal of Speech-Language Pathology, 7, 79-91.

Wetherby, A.M., Prizant, B.M., & Schuler, A.I. (1997). Enhancing language and
communication. Theoretical foundations, In D. Cohen & F. Volmar (Eds,),

Handbook of autism and pervasive developmental disorders (2". ed.), New York:
Wiley Publishing

Wetherby, A.M., Prizant, B.M., & Schuler, A.L. (2000). Understanding the nature of
communication and language impairments. In A.M. Wetherby & B.M. Prizant
(Eds.), Autism spectrum disorders: A transactional developmental

Perspective (pp. 109-141). Baltimore, MD: Paul Brookes.

208



Wetherby, A.M., Prutting, C.A. (1984). Profiles of communicative and cognitive-social abilities

in autistic children. Journal of Speech and Hearing Research, 27, 364-377.

Williams, J., Massaro, D.W., Peel, N.J., Bosseler, A., & Suddendorf, T. (2004a). Visual-auditory

integration during speech imitation in autism. Research in Developmental Disabilities,

25(6), 559-575.

Williams, P., Stephens, H., & finders, H. (2010). Preliminary case study evidence for the

Nuffield dyspraxia program. Paper at the Royal Free Hospital, NHS Trust.

Wong, C., Odom, S.L., Hume, K., Cox, A. W, Fettig, A., Kucharcz, S., Schultz, T.R. (2013).

Evidence-based practices for children, youth, and young adults with autism spectrum,

disorder. Chapel Hill: Autism Evidence-Based Practice Review Group, Group,

Frank Porter Graham Child Development Institute, The University of North Carolina.

Woynaroski, T.G., Kwake, L.D., Foss-Feig, J.H., Stevenson, R.A., Stone, W.L. & Wallace, M.T.

(2013). Multisensory speech perception in children with autism spectrum disorders.

Journal of Autism and Developmental Disorders, 43, 2891-2902.

Xue, M., Brimacombe, M., Wagner, G. (2007). Prevalence of motor impairment in autism

spectrum disorders. Brain and Development, 29, 565-570.

Yin, R. K. (2009). Case study research: Design and methods. Los Angeles, CA: SAGE

Publications.

Yoder, P., & McDulffie, A. (2006). Teaching young children with autism to talk. Seminars in
209



Speech and Language, 27(3), 161-172.

Yoder, P., & Stone, W. (2006). Randomized comparison of two communication interventions for
preschoolers with autism spectrum disorders. Journal of Consulting and Clinical
Psychology, 74, 426-435.

Yoder, P. & Warren, S.F. (2002). Effects of prelinguistic milieu teaching and parent responsivity
education on dyads involving children with intellectual disabilities. Journal of Speech,
Language and Hearing Research, 45, 1138-1174.

Zukav, G. (2014). The Seat of the Soul. New York, NY: Simon & Schuster

210



1.

Appendix A

Interview Guide

When intervening with a young child who has ASD and has the speech diagnosis of CAS
or s CAS, what type of motor-based intervention(s) would you provide this child?

o Describe the intervention tool(s) you would use and the successes and

challenges with this intervention experience?
When intervening with a minimally young child who may have another disorder butnot
ASD and has the speech diagnosis of CAS or s CAS, what motor-based intervention
would you provide this child?

o Describe the intervention differences, the efficacy of the motor-based
intervention(s) and, the successes and challenges associated with the
intervention experience(s).

Upon re-evaluation, what young child would demonstrate verbal output gains, a young
minimally verbal child with ASD and CAS or a young minimally verbal child withonly
CAS?

o Describe and explain the reasons why.
When working with these two sets of young minimally verbal children,

describe the school-based collaborative, multidisciplinary efforts that are
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implemented to help the young minimally verbal child.

Additional question administered to only SLP’s and SLPA:

5.

Are you aware of the latest research studies regarding speech guidelines and

development of diagnostic markers for CAS?

Interview Questions for OT’s and COTA:

3.

When working with a young minimally verbal child with ASD and the speech diagnosis
of CAS, what type of motor-based intervention(s) would you provide this child?

o Describe the intervention tool(s) you would use and the challenges and

successes with the intervention experience(s).
When working with a young minimally verbal child with CAS and s CAS, what typeof
motor-based intervention(s) would you provide for this child?

o Describe the intervention tool(s) you would use and the challenges and

successes with the intervention experience(s).
Upon re-evaluation, what young child would demonstrate improved verbal output gains,
the young minimally verbal child with ASD and CAS or the young minimally verbal
child with only CAS?

o Describe and explain the reasons why.

When working with these two sets of young children describe the school-based
collaborative efforts between all the professionals involved in working with the young

minimally verbal child with ASD and CAS and the young child with only CAS.

Interview Questions for SPED and ECSPED:

1.

When working with a young minimally verbal child with ASD and has the speech
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diagnosis of CAS, what type of motor-based intervention(s) would you provide this child?

o Describe the intervention tool(s) you would use and the challenges and

successes with the intervention experience(s).

2. When working with a young minimally verbal child with CAS and s CAS, what typeof
motor-based intervention(s) would you provide this child?

o Describe the intervention tool(s) you would use and the challenges and

successes with the intervention experience(s)?

3. Upon re-evaluation, what young child would demonstrate improved verbal output gains,
the young minimally verbal child with ASD and CAS or the young minimally verbal
child with only CAS.

o Describe and explain the reasons why.

4. When working with these two sets of young children describe the school-based

collaborative efforts between all the professionals involved in working with the young

minimally verbal child with ASD and CAS and CAS only.

213



VITA

Judith Polo Boshart
Candidate for the Degree of
Doctor of Philosophy
Thesis: IT’S A COLLABORATIVE TEAM EFFORT: COMMUNICATION SKILLS AND
INTERVENTION PROGRAMS FOR THE YOUNG MINIMALLY VERBAL CHILD
WITH ASD AND CAS AND ONLY CAS

Major Field: Professional Education Studies

Biographical:

Education:

Completed the requirements for the Doctor of Philosophy/Education in Professional
Education Studies at Oklahoma State University, Stillwater, Oklahoma in December
2019.

Completed the requirements for the Master of Science in Speech-Language Pathology at
the University of Oklahoma Health Sciences Center, Oklahoma City, Oklahoma in 1987.

Completed the requirements for the Bachelor of Science in Business Administration at
Central Washington University, Ellensburg, Washington in 1982.

Experience:

Oklahoma State University Stillwater, OK January 2017 to December, 2019
Graduate Research Assistant and Teacher Assistant

Pediatric Therapy Center, Houston, TX May 1991 to May, 2014
Speech-Language Pathologist
Professional memberships:

American Speech and Hearing Association Council for Exceptional Children



	1_Dissertation-Title Page
	2_Committee Approval
	3_Dissertation Acknowledgements
	4_Dissertation-Abstract
	5_TABLE OF CONTENTS_pg1
	6_Merged Dissertation-Table of Content Chapter 1-6 References and Appendix (2020)
	Introduction
	Statement of the Problem
	Conceptual Framework
	Design of the Study
	Purpose of the Study
	Research Questions
	Significance of Study
	Procedures
	Limitations of the Study
	Definition of Terms
	A Review of the Literature
	Childhood Apraxia of Speech: Diagnosis, Characteristics, Co-morbidity and Prevalence
	Childhood Apraxia of Speech: Motor-Based Assessment and Intervention Programs
	Childhood Apraxia of Speech. Intervention Strategies
	Autism Spectrum Disorder (ASD): Diagnosis and Characteristics
	Autism Spectrum Disorders (ASD): Motor-based Deficits
	Unique Factors to Consider with Young Children with ASD and CAS
	Occupational Therapy (OT): Assessment, and Diagnosis of Children with CAS
	Intervention and Strategies to Address Fine motor, Praxis and Sensory Integrative Deficits
	Team-Based Intervention
	Collaboration between SPED, ECSPED, SLP and OT
	Summary
	Methodology
	Statement of the Problem
	Purpose of the Study
	Research Questions
	Design of Study
	Participants
	Methodology
	Interviews
	Study Sites
	Follow-up Interviews
	Data Collection
	Group A-Speech-Language Pathologists and Speech-Language Assistant
	Group B-Occupational Therapists and Certified Occupational Assistant
	Group C-Special Educators and Early Childhood Special Educator
	Coding Process and Data Analysis
	Ethical Considerations/Trustworthiness
	Summary
	Speech-Language Pathologists (SLP) and Speech-Language Assistants (SLPA)
	Occupational Therapists (OT’s) and Certified Occupational Assistants (COTA’s):
	Special Educators (SPED’s), Early Childhood Educators (ECSPED’s) Teacher Assistants (TA’s):
	Purpose of the Study
	Theme One: The majority of the SLP/SLPA’s shared that the most important intervention tool to implement for a young child with ASD and CAS or s CAS is a functional communication system.
	Social language intervention is equally as important to implement for the minimally verbal child with ASD.
	Ancillary services such as OT/COTA’s, SPED/ECSPED/TA’s additionally play an integral part in further helping the young minimally verbal child effectively communicate.
	Theme Two: The SLP’s shared varied perceptions regarding intervention difference with a minimally verbal young child with only CAS, whereas the OT’s shared unanimous specific interventions differences with a minimally young child with only CAS.
	The SPED and ECSPED teachers reported that intervention would not be different for a child with only CAS versus a child with ASD and CAS.
	Sub-theme: Relevant terms and concepts in the classification, speech processes, and diagnostic markers for CAS now currently exist in the literature.
	Improved verbal output gains for a minimally verbal young child with only CAS over the young minimally verbal child with ASD and CAS reported by all of the SLP’s, OT’s, SPED’s, and ECSPED’s.
	Theme three: It is essential that SLP’s, SLPA’s, OT’s, COTA’s, SPED’s, ECSPED’s, and TA’s engage in collaborative efforts for young minimally children with ASD and CAS.
	It is necessary to emphasize teacher training, continuing education and professional development for SLP/SLPA’s, OT’s/COTA’s, SPED’s/TA’s involved in working with minimally verbal young child with disabilities.
	Summary:
	Implications for Research and Practice For Research for ASD
	For Research for CAS
	For Practice for ASD
	For Practice for CAS
	For Research-Team Based Collaborative Efforts
	For Practice-Team Based Collaborative Efforts
	Limitations
	Final Thoughts
	Appendix A
	Interview Guide

	7_Dissertation-VITA

