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ABSTRACT OF THE DISSERTATION 
 
 
 

Minimally Verbal School-Aged Children with Autism: 

Communication, Academic Engagement, and Classroom Quality 

 

by 

 

Kathryne Kelley Krueger 

Doctor of Philosophy in Education 

University of California, Los Angeles, 2013 

Professor Connie Kasari, Chair 

 

Minimally verbal school aged children with autism (MVSACwA) receive the bulk of their 

behavioral and academic support in schools yet we know little about the environments to which 

they are exposed. This population of children has often been excluded from studies and thus, 

underrepresented in current data on autism. As increasing numbers of minimally verbal school 

aged children with autism enter into public school special and regular education classrooms, it is 

crucial that research literature explores the classroom dynamics of this population. The present 

study set out to better understand how MVSACwA were academically, socially and 

communicatively engaged in the contexts in which they spend the most time during the day by 

characterizing classroom quality and adult-child interactions in schools. Thirty-five MVSACwA 

were observed in their classrooms for two hours during their typical morning routine. This 

descriptive, exploratory study had four main findings.  Minimally verbal school aged children 

with autism were 1) mostly unengaged in classroom activities, 2) they communicated frequently 

but rarely with gesture use, 3) adults missed many of their communicative attempts, and 4) 

when adults and children engaged it was more often with aides than with teachers.  When 
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grouped by cognitive impairment or classroom quality, results were driven more by child 

cognitive impairment than classroom quality.   
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Introduction 

Children with autism have core deficits in social communication and repetitive, 

stereotyped behaviors (American Psychiatric Association, 2013). These children are at 

considerably high risk for language deficits, which is the most commonly reported initial concern 

of parents of children with autism regarding their child’s development (Lord & Paul, 1997). Like 

most autism symptoms, language outcomes can be highly variable; some children remain 

minimally verbal while others develop language skills at age-appropriate levels (Lord & Paul, 

1997; Tager-Flusberg, 2001). Substantial overlap exists between intellectual disability and 

autism (Matson & Shoemaker, 2009). Many individuals with autism have cognitive deficits and 

lower than average IQ (Happe, 1999). Communication and social skills often improve with early 

intervention yet the outcomes of early intervention studies typically concentrate on changes in 

IQ. When language outcomes are reported they are often much more difficult to improve 

(Dawson, Rogers, Munson, et al., 2010; Smith, Donahoe & Davis, 2000) For example, one 

study found that compared to control groups, significant improvements in children with autism’s 

language were obtained only after two years of intensive early intervention with toddlers 

(Dawson, et al., 2010). Currently, it is estimated that 30 to 40% of children with autism remain 

minimally verbal after age five years, despite receiving years of intensive early intervention 

(Anderson, Lord, Risi, et al., 2007).  

Little is known about minimally verbal school aged children with autism (MVSACwA) 

because historically they have been categorically excluded from research studies (Tager-

Flusberg & Kasari, in press). These children receive the bulk of their behavioral and academic 

support in schools yet we know little about the environments to which they are exposed. School 

aged minimally verbal children are one of our most highly underserved and understudied 

populations of children with autism, and the need to better characterize this population has been 

documented (Tager-Flusberg & Kasari, in press).  
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 In a review of individuals with autism who learned to use spoken language after the age 

of five years, Pickett and colleagues (2009) noted that most individuals who learned to talk 

between the ages of 5 and 7, had IQs above 50 and learned to talk with behavioral teaching 

methods. Spoken language improved to single words with very few children progressing to 

phrase speech. The types of educational programs to which these individuals were exposed are 

unknown; yet it is expected that most were involved in six hours of school per day, five days per 

week. However, it is unclear to what extent are these environments facilitating children’s 

language and social development. Long term language outcomes and independent functioning 

are strongly associated with progress in communication in early childhood (Prizant, Wetherby, 

Rubin & Laurent, 2003). The absence of spoken language in children with autism is a profound 

impairment but there is evidence that children with autism can improve in spoken language and 

expressive communication across all ages, and possibly even into adulthood (Pickett et al, 

2009).  

Teacher and classroom aide initiations and responses to children with autism’s attempts 

at language and nonverbal communication gestures are critical.  School is where many children 

receive the majority of their therapies, and for many, this is the only intervention they receive. 

Teachers have an important role to play in helping this group of children flourish as active and 

engaged participants in their academic and communicative environment (Prizant et al., 2003). 

When MVSACwA are immersed in school environments that do not support them or do 

not provide access to alternative modes of communication such as speech generating devices 

or pictures communication systems, children may develop a pattern of failure that puts them at 

risk for low motivation for social interaction (Prizant et al., 2003). It is therefore imperative that 

elementary school classrooms provide an environment that can adequately support language 

and academic development.  At this point, little is known about the extent to which MVSACwA 

are challenged to learn language in school settings. This study characterized the academic, 
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social and communicative environments for minimally verbal five to nine year old children with 

autism in their classrooms.  

Theoretical Framework 

Transactional Model of Communication 

The transactional model of communication highlights the importance of the bidirectional 

relationships observed in children and their communicative collaborators, the dyad’s individual 

experiences, the dyad’s responsivity and child’s understanding of communication (Kublin, 

Wetherby, Crais & Prizant, 1989; Wetherby, Warren & Riechle, 1998). Language and 

developmental outcomes are determined by both the actions of the individual and his or her 

social-communicative partners (Sameroff & Mackenzie, 2003). The present study will focus on 

the transactions of minimally communicating children with autism and their teachers, aides and 

service providers as communicative partners.  

 

Figure 1. Transactional Model of Communication in Minimally Verbal School-Aged Children with 

Autism.  

 

Child Initiates 
Communication 

Adult Responds   
to Child 

Communication 

Adult Shapes & 
Scaffolds Child 
Communication 

Child's Language 
Abilities Develop & 

Expand 
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Children’s experiences are inherently altered by their own actions as active 

communicative participants who interact with the behavior and attitudes of their classroom 

support staff. Children possess the ability to develop a more sophisticated means of 

communication through the scaffolding of adults’ responsivity (Dunst, Lowe & Bartholomew, 

1990). The reciprocal nature of these transactions may lay the foundation for future language 

and communicative development in minimally verbal children with autism (Warren & Yoder, 

1998). The current study evaluated the transactional model as a mechanism for opportunities to 

advance or decrease child language in the classroom. Children do not develop in isolation.  

Children’s behavioral, emotional, motivational and academic adjustments are influenced by their 

experiences and social relationships (Murray & Greenberg, 2000; Pianta, 1994). A vast 

literature explores the dynamics of teacher-student relationships and various outcomes. 

However, these studies have primarily focused on typically developing children or children with 

disabilities in general. Given the rapidly increasing number of children with autism in special 

education classrooms, there is a need for greater insight into the classroom dynamics of this 

population. Characterizing classroom quality and adult-child interactions addresses significant 

features of MVSACwA’s academic, social and communicative challenges in school. 

Literature Review 

Communication 

Social Reinforcement of Language. Social reinforcement has been a key component to 

language intervention success across the past three decades. In recent years, there has been a 

shift from teaching language discretely in controlled settings toward teaching language in the 

natural environment of children with autism (Goldstein, 2002). One of the core tenants of milieu 

or incidental teaching found to increase communication in children with autism is responsive 

social praise and language expansions when the child spontaneously communicates 

(Christensen-Sandfort & Whinnery, 2011; Kaiser & Wright, 2013).  
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Increasing motivation through social reinforcement has been shown to improve speech 

in children with autism (Koegel & Koegel, 1988). In studies of severely impacted, nonverbal 

children with autism, research has demonstrated that reinforcement of word approximations is a 

more successful tool to increase spoken language than requiring proper phonetic pronunciation 

of words (Koegel & Koegel, 1988; Koegel & Mentis, 1985; Koegel, O’Dell & Dunlap, 1988). 

Supportive relationships with classroom staff might influence children’s level of comfort in 

exploring new environments and ways to communicate (Murray & Greenberg, 2000). As 

MVSACwA have limited language skills, it is possible that they may approach communication in 

school as a novel situation. If these children do not anticipate that teachers and 

paraprofessionals will respond to their bids for communication, classroom staff may be limiting 

children’s opportunities for communicative development. For example, a child may frequently 

attempt to request help with an activity, but the teacher is consistently unresponsive to the child. 

After multiple unsuccessful bids for the teacher’s attention, the child no longer attempts to 

request for help and the child withdraws from activities and begins engaging in repetitive 

behaviors.   

Although, historically, the prognosis has been poor for nonverbal and minimally 

communicating children with autism, the research literature has demonstrated the potential for 

this population of children to produce speech when they encounter an environment responsive 

to any initiations of social communication. While past literature has been promising, the majority 

of studies regarding social reinforcement are small scale, single subject designs (Christensen-

Sandfort & Whinnery, 2011; Koegel & Koegel, 1988; Koegel & Mentis, 1985; Koegel, O’Dell & 

Dunlap, 1988). Further replication is necessary in larger sample sizes. 

Joint Attention and Nonverbal Gestures. Research has demonstrated that joint attention 

is an important factor explaining variability in language outcomes for children with autism. Joint 

attention has been frequently defined in the literature as the ability for an individual to share 

attention between an object or event and another person (Mundy et al 1986). Joint attention 
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skills help scaffold perceptual information (Mundy & Neal, 2001) and language development 

(Baldwin, 1991) by using referential cues in the environment and increasing participation in 

regular social interactions. This creates opportunities for social learning (Bono, Daley & Sigman, 

2004). Children who can follow and share another person’s attentional focus by pointing or 

showing shared objects of interest display more sophisticated language skills (Mundy, 1995; 

Mundy, Sigman & Kasari, 1990; Dawson et al., 2010).     

Increased ability to initiate and respond to joint attention in preschool years predicts 

language ability as many as eight years later (Kasari, Gulsrud, Freeman, et al., 2012; Siller & 

Sigman, 2002; Sigman & Ruskin, 1999). Children with autism can acquire socially learned skills 

such as language when they can share a focus of interest with others (Mundy, 1995). This 

process of joint attention and engagement between objects and people supports language 

development. Children who use better joint attention skills demonstrate better receptive 

language, expressive language and increased language output (Mundy, Kasari & Sigman, 

1992). Teaching children with autism to share their intentions to communicate and engage with 

others has been shown to improve their language outcomes (Kasari et al., 2012). In a study of 

caregivers and their children with autism, Siller and Sigman (2002) observed the greatest gains 

in communications skills when caregivers synchronized their spoken language to the child’s 

attentional focus. Such findings highlight the importance of responsive adults in childhood 

communication. However, most predictive studies of joint attention have been conducted with 

preschool-aged children with autism in controlled laboratory environments. The present study 

examined the use of nonverbal gestures in school-aged children with autism in a more natural 

setting.  

Classroom Quality  

 Communication plays a key role in the process of learning in the classroom. Students 

with autism encounter more challenges communicating than their peers without disabilities. 

Minimally verbal school-aged children with autism have complicated communication needs and 
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may have little functional speech to help them navigate their experiences in school. Despite 

challenges with communication, participation in communicative interactions can have a positive 

effect on children’s ability to engage in classroom activities. Without communicative interactions, 

students are likely to take an unengaged, passive role to classroom activities. The result may be 

reduced participation and access to academically engaging material for students with autism.  

 Studies of minimally verbal children with autism in their classroom have not been 

conducted.  The closest field of research is one on students with multiple and profound 

disabilities. Teachers play a central role in promoting communicative interactions in the 

classrooms of students with multiple and profound disabilities (Foreman, Arthur-Kelly, Pascoe & 

Smyth-King, 2004). Teachers who fostered communicative interactions facilitated social 

inclusion and participation in school life for their students. For example, a best practice for these 

students is incorporating functional communication within the naturalistic environment (Bortoli, 

Arthur-Kelly, Mathisen, et al., 2010). Teachers are expected to take on the role of interpreting 

their students’ communication, assigning meaning to their communicative behaviors and 

responding to their communicative attempts (Bortoli et al., 2010; Foreman, et al., 2004). 

Teachers can engineer communicative interactions for their students by providing choices and 

modifying classroom activities to increase their students’ participation in school. The literature 

has established a strong relationship between teacher-engineered communication opportunities 

and the amount of their students’ communicative behaviors (Bortoli, et al., 2010; Siegel-Causey 

& Bashinski, 1997; Tjus, Heinmann & Nelson, 2001).  

 Arthur and colleagues conducted several observational studies of communicative 

interactions between teachers and students with multiple and profound disabilities (Arthur, 2004; 

Bortoli, et al., 2010; Foreman, et al., 2004). Communicative interactions between teachers and 

their students have been reported as low, occurring between 4.7 and 21.8% of total observation 

time. Teachers attempted to communicate with their students between 7 and 15% of total 

observation time. No communication between teachers and students occurred an average of 
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76% of total observation time. Teachers rarely made attempts to communicate or respond to 

their students’ communicative bids (Arthur, 2003; Arthur, 2004). Students initiated 

communication 13.4% of total observation time, but teachers and classroom staff did not 

respond. Arthur (2004) found that teaching and classroom support staff provided minimal 

opportunities for their students to initiate communication and demonstrated little responsivity to 

students when they did communicate. Furthermore, students were rarely engaged in classroom 

activities or educational opportunities throughout their school day (Arthur, 2003; Arthur, 2004).  

The above data are consistent with studies over the last two decades.  In a review of 

communication intervention for individuals with severe intellectual and developmental 

disabilities, the trends of unengagement and low teacher responsivity have remained stable 

over the past 20 years (Snell, Brady, McLean, et al., 2010). Classrooms were found to be the 

most commonly used setting to deliver communication intervention. Forty-four percent of 

observations found classrooms to be the primary intervention setting, followed by service pull-

out, which occurred 34.5% of observations. Teachers were found to be the person most likely to 

deliver interventions; thirty five percent of observations found teachers to be the primary person 

delivering services. Interventions were most often implemented in a one-to-one method with 

88% of observations implementing individual therapy as the primary method of intervention.  

Such robust findings in the literature regarding students with multiple and profound 

disabilities sets a unique foundation to investigate the classrooms of minimally verbal school-

aged children with autism. The present study investigated whether similar trends in 

communication, engagement and classroom quality occur in the classrooms of MVSACwA.  

The inability to communicate effectively may cause MVSACwA to present with more 

severe problem behaviors than high functioning children with autism. Paraprofessionals, rather 

than teachers and service providers, frequently take on primary responsibility for students with a 

variety of disabilities (Giangreco, Edelman, Luiselli & MacFarland, 1997; Marks, Schrader & 

Levine, 1999). For this reason, this study investigated the relationships of students with 



! 9 

teachers and paraprofessionals, as well as peers and additional support staff (e.g., speech 

therapists, occupational therapists, adaptive physical education teachers, etc.).  

As MVSACwA represent increasing numbers in special education classrooms, it is 

important that we understand how classroom quality and adult-child interactions affect students’ 

communication. Classroom adult-child interactions may play an important role in the 

development of language and academic skills and create the groundwork for a range of 

communication, educational and social interventions. 

The Current Study 

Minimally verbal school-aged children with autism have been poorly characterized in the 

research literature. Little is known about the school environments for this population of children 

who are often excluded from studies and thus, underrepresented in current data on autism. To 

gain a better understanding of the extent to which children are academically, socially and 

communicatively challenged in the contexts in which they spend the most time during the day, 

this study conducted structured observations of children in their classrooms. This descriptive, 

exploratory study characterized the comprehensive academic and social environments for this 

underserved and understudied population.  

Research Aim 1: To describe the academic, social, and communicative environments of 

MVSACwA in schools.  

Research Aim 2: To evaluate the quality of MVSACwA’s classrooms.  

Research Aim 3: To investigate the effects of classroom quality and adult responsivity 

on child communication outcomes.  

Methods 

Participants 

Thirty-five school-aged minimally verbal children with autism, ages 5-9 years old, 

participated in this study over the course of two academic years. Participants for the current 

study were recruited from a language intervention study for school-aged minimally verbal 
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children with autism at UCLA. The parent intervention study only included children with cognitive 

abilities above 24 months old. However, the present study included all children who were 

screened for the language intervention study, regardless of their cognitive-developmental level. 

Participants were also recruited through an early intervention program at UCLA’s 

Neuropsychiatric Institute, local radio, e-mail list serves, speech therapists and special 

education classrooms. Participant classrooms were located throughout 15 public school districts 

and 2 private schools in southern California, including the greater Los Angeles, Orange County, 

Inland Empire and Ventura County areas. Participants were observed in a variety of classroom 

placements, ranging from fully included in general education settings; partially included; mild to 

moderate non-categorical disability self-contained; moderate to severe non-categorical disability 

self-contained; and moderate to severe autism-specific self contained classrooms. The primary 

placement of most participants (n = 33) was in self-contained special education classrooms, but 

participants were also observed in general education classrooms if mainstreaming occurred 

during the observation. 

 

Table 1.  

Classroom Placement n 

Fully included general education 2 

Partially included in general education 3 

Mild-moderate non-categorical 5 

Moderate-severe non-categorical 10 

Mild-moderate autism-specific 5 

Moderate-severe autism-specific 10 
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Children were included if they met the following criteria: 

• Had a previous clinical diagnosis of autism from a licensed psychologist, pediatrician, 

or other professional (diagnosis was confirmed with the Autism Diagnostic 

Observation Scale (ADOS-Module 1; Lord, Rutter, DiLavore & Risi, 2002) by 

research staff. 

• Had a chronological age between 5 and 9 years at the time of observation 

• Had an expressive vocabulary of less than 30 spontaneous, functional words as 

measured by a Naturalistic Language Sample  

• Already received at least two years of intensive intervention 

• Were currently enrolled in school 

Children were excluded if they met the following: 

• Had a major medical condition including genetic disorders, sensory disabilities or 

motor disabilities 

• Home schooled only 

 

Table 2.  

Participant Characteristics 
 n = 35 
 M (SD) Range 
Chronological Age 
 

7.21 (1.14) 5.66 - 9.33 

Receptive Vocabulary   
    PPVT-4 AE* 2.56 (1.01) 1.91-5.83 
    TELD-3 AE* 2.12 (0.93) 1.50-5.08 

 
Expressive Vocabulary   
    TELD-3 AE* 1.73 (0.52) 1.50-3.83 

 
Cognitive Abilities n = 27 
     Leiter-R AE* 3.93 (1.23) 1.91-7.58 
     Brief IQ 64.96 (21.48) 36 - 121 
*Note: AE is age equivalents in months, years 

 



! 12 

Procedures 

A phone screen was conducted by research staff prior to completing laboratory 

assessments, as approved by UCLA Institutional Review Board. The phone screen included 

information about the child’s expressive language, prior augmentative/assistive communication 

devices, and intervention history. Based on the information gathered in the phone screen, 

families were invited to come to UCLA for further assessments. Written informed consent was 

obtained from the parents of all child participants prior to any assessment administration. A 

research reliable graduate student who was blind to study aims confirmed participants’ 

diagnoses of autism using the ADOS-Module 1 (Lord et al., 2002). Children also received a 

battery of standardized assessments of communication skills and cognitive abilities, also 

completed by blind testers.  

 

Screening Measures 

Table 3 

Screening Assessments  

Construct Assessment 

Autism Diagnosis Autism Diagnostic Observation Scale (ADOS) 

Receptive Vocabulary Peabody Picture Vocabulary Test (PPVT-4)  

Test of Early Language Development (TELD-3) 

Expressive Vocabulary Natural Language Sample 

Test of Early Language Development (TELD-3) 

Cognitive Abilities/IQ Leiter-R 

 

Autism Diagnostic Observation Schedule (ADOS; Lord et al., 2002) is a standardized, 

semi-structured assessment used to diagnose autism spectrum disorder that lasts 30-45 

minutes. The ADOS contains four modules, which vary depending on chronological age and 
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expressive language skills. All participants for this study were diagnosed with the ADOS-Module 

1, which is designed for children with minimal expressive language and who lack phrase 

speech. The ADOS has extensive validity and reliability data (Lord et al., 2000). 

Standardized assessments were used to describe the heterogeneity of language and 

cognitive abilities in MVSACwA.  

Peabody Picture Vocabulary Test (PPVT-4; Dunn & Dunn, 2007) was used as a 

standardized measure of receptive vocabulary designed for children over two years of age. The 

PPVT-4 did not require the child to possess any reading or writing abilities, which made it an 

ideal measure for the minimally verbal population.   

Test of Early Language Development (TELD-3; Hresko, Reid, & Hammill, 1999) was 

used as a standardized measure of receptive and expressive language skills normed for 

children two to eight years of age. The TELD-3 has been validated across gender, racial, ethnic 

linguistic and disability groups.  

Naturalistic Language Sample (Kaiser & Roberts, 2011) was used as a measure of 

spontaneous expressive language skills. During a 20-minute videotaped interaction, the child 

was presented with five different toy sets (e.g., babies with food, animals with a barn, race cars 

and blocks, Playdoh, and children’s book). The examiner played with child and toys using a 

standard protocol. The examiner could model novel play acts, but could not initiate any 

language. Assessors could choose two of five non-verbal environmental strategies (e.g., time 

delays, inadequate portions, needs assistance, or choices) per toy set to elicit expressive 

language from the child. The videos were transcribed according to Systematic Analysis of 

Language Transcripts conventions (SALT; Miller & Chapman, 1985) to calculate number of 

different words. Inter-rater reliability was established at 90% across three independent 

transcribers for 20% of transcripts. 

The Leiter-R (Roid & Miller, 1997) was used as a standardized measure of intelligence 

and general cognitive ability. The assessment uses game-like tasks that require only nonverbal 
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responses. Age equivalents were calculated for four of the visualization and reasoning subtests 

that make up the brief IQ measure. The subtests include Figure Ground, Form Completion, 

Sequential Order, and Repeated Patterns (see Table 4). Tsatsanis and colleagues (2003) found 

that brief IQ and full IQ scores were highly correlated, and validated the Leiter-R in a sample of 

children with autism. The authors concluded that such results indicate that the brief IQ can be 

used to substitute a more intensive full scale IQ for research purposes. Because the 

assessment is normed for children with developmental levels above 24 months, 8 of the 35 

participants were unable to score on a single item of the Leiter-R and had missing data on 

cognitive abilities and brief IQ. 

 

Table 4. 

Leiter-R Brief IQ Subscales 

Subscale Example 

Figure Ground Identify figures or designs within a complex 
picture.  
 

Form Completion Recognize whole objects from its fragmented 
parts 
 

Sequential Order Organize picture or figure items into a logical 
sequence 
 

Repeated Patterns Identify missing pieces of a repeated pattern in 
pictures or figures 
 

 

Outcome Measures 

Classroom Observation. A classroom observation measure was created for the 

purpose of this study. (see Table 5). A 2-hour long observation was conducted in the child’s 

classroom during the child’s normal morning routine, between the hours of 8:00 and 11:30am. A 

trained researcher followed participants across all school activities, including formal instruction, 

recess, lunch and additional services (e.g., art class, speech therapy, occupational therapy and 
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adapted physical education) and across all of the student’s communicative partners. The 

following variables were live-coded in one-minute intervals during the 2-hour long classroom 

observations. Inter-rater reliability across 20% of all observations of two independent observers 

was 80% (k = .80).  

Engagement. The observation captured what types of academic activities in which 

children were engaged, including literacy building, math, social skills building, and gross motor 

development. Additionally, the observation captured type of social engagement with classroom 

activities according to Adamson, Bakeman and Deckner’s (2004) joint engagement coding 

system. Individual engagement states include unengaged, onlooking, person engaged, object 

engaged, and supported joint engagement. During an unengaged state, a child would appear 

uninvolved with people, objects and activities. For example, a child may wander around the 

room. During an onlooking state, a child would watch others’ activities without getting involved. 

For example, a child may sit alone on the playground while watching peers play basketball. 

During a person engaged state, a child would be involved exclusively with a person, without 

attending to toys or other academic materials. For example, a child and classroom aide may 

sing a song together. During an object engaged state, a child would appear to be involved with 

objects alone, without attending to others. During a supported joint state, the child would be 

actively involved with an object and another person. For example, a child and a teacher may 

take turns pointing to pictures in a book.  

Communicative context. Data on the communicative context included the child’s 

communicative partner (e.g., teacher, aide, peer, or other services) and type of instruction (e.g., 

whole group, small group, one-on-one, independent or break). Data also included whether the 

classroom adult’s language was directive, academically oriented, or commenting.  

Gestures. The joint attention and behavior regulation gestures recorded included points, 

shows, gives, and coordinated eye contact. Joint attention gestures were used to share 

attention or comment on an object and activity. Children primarily used behavior regulation 
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gestures to request assistance and by adults to direct children. The observation captured 

whether the child or classroom adult initiated gestures or responded to others’ gestures. 

Responses to gestures included points, shows, gives, following gaze, following directions and 

speech. 

Language. Both verbal and nonverbal language included expressive speech, vocal 

approximations, augmentative/assistive communication (AAC) systems, and sign language. The 

observation captured whether the child or classroom adult initiated language or responded to 

others’ language. In additional to verbal responses, nonverbal responses to language also 

included the following directions.  

 

Table 5.  

Classroom Observation   
Variable Items 
Academic Engagement Unengaged, onlooking, object, person, supported joint  

 
Classroom Context: 
Type of Instruction 
 

Whole group, small group, individual, independent, break 
 

Classroom Context:  
Communicative Partner 
 

None, teacher, aide, peer, other service provider 
 

Child Communication: Gestures  Joint attention: point, show, give, coordinated joint look, 
follow gaze 
Behavior regulation: point, show, give, follow direction 
 

Child Communication: Language  Expressive speech, vocal approximations, 
augmentative/assistive communication devices, sign 
language 
 

Adult Communication: Gestures 
 
 
 
Adult Communication: Language 
 
 
Adult Communication:  
Type of Adult Talk 

Joint attention: point, show, give, coordinated joint look, 
follow gaze 
Behavior regulation: point, show, give, follow direction 
 
Expressive speech, augmentative/assistive 
communication devices, sign language 
 
Directive, commenting, academic 
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Classroom Quality. An adapted version of the Professional Development in Autism 

District Implementation Training Tool (PDA; Schwartz, 2007) was used to gather information on 

a variety of classroom quality indicators during the classroom observation (see Table 6). 

Subscales included classroom structure and environment, curriculum and instruction, social and 

peer relationships, challenging behaviors and building a positive instructional climate. Items 

were scored on a Likert scale from 0 (never) to 3 (consistently).   

 The Classroom Structure and Environment subscale evaluated the physical space, 

class schedules, type of activities, materials, child engagement level, and opportunities children 

had to use communication across time, settings and people. In the Curriculum and Instruction 

subscale score items included classroom engineered teaching opportunities and student 

reinforcement. The Social and Peer Relationship subscale tapped into the extent to which 

typically developing peers were actively involved with participants in a matter that promoted 

participation, learning, and social interaction at school. The Challenging Behaviors subscale 

evaluated how the classroom was equipped to deal with conduct issues common in children 

with autism. The Building a Positive Instructional Climate subscale assessed how classroom 

adults treated students with autism and tapped into such constructs as respect, composure and 

developmental appropriateness.  
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Table 6.  

Professional Development in Autism District Implementation Training Tool (PDA) 
 
Subscales Example Items 

Classroom Environment and 
Structure 

Visual supports are displayed in appropriate areas for students.  
 

Curriculum and Instruction Specialized instruction, including use of appropriate prompting 
procedures and consequences, are embedded into ongoing 
meaningful classroom activities and routines.  
 

Social and Peer Relationships Staff uses a range of evidence-based instructional strategies to 
plan opportunities for children with ASD to interact successfully 
with typically developing peers. 
 

Challenging Behaviors All students have a functional communication system that is 
readily accessible, and they are sufficiently competent at using 
the system to meet basic needs. 
 

Building a Positive Instructional 
Climate 

Greets students on arrival in age-appropriate and individually 
appropriate manner. 
 

 

Results 

Preliminary Analyses: 

 The data collected from both the classroom observation and classroom quality measures 

were not normally distributed. The data could not be transformed given the limited range of 

some items and wide variability on others. Given the lack of normality and the small sample 

size, non-parametric Mann-Whitney U tests were used to analyze the data. Multiple hypotheses 

tests were necessary in order to explore such broad classroom domains. In an effort to mitigate 

multiple comparisons, the significance level was set at .01 rather than .05. 

 There was a clear range in cognitive abilities found across participants.  Based on prior 

literature on intellectual disability and autism spectrum disorders (Matson & Shoemaker, 2009), 

cognitive abilities were expected to affect their classroom behavior, and potentially the adults 

who worked with them. As such, groups were split into children with cognitive abilities below and 

above 24 months.  In order to ensure participant baseline characteristics were similar across 
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participants, three important variables that were coded included cognitive level, time of year 

observed and quality of classroom.  Non-parametric tests were run to ensure that there were no 

effects of sampling. It was hypothesized that participant cognitive abilities at baseline may affect 

participant outcomes in the classroom observation and classroom quality measures. Dummy 

codes were created for participants who had cognitive abilities above 24 months (high) and at or 

below 24 months (low).  

No significant differences were noted on chronological age or expressive spoken 

language between high and low cognitive groups or high and low quality classrooms at 

screening.  However, statistically significant differences were detected in participants’ baseline 

characteristics when groups were divided between children with cognitive abilities above 24 

months (high) and 24 months or below (low). Children who were recruited from the parent study 

had higher receptive language scores on the PPVT-4 (Dunn & Dunn, 2007) (U = 51.50, p =.008) 

and the TELD-3 (Hresko, Reid, & Hammill, 1999) (U= 40.50, p =.003). Those who participated 

in the study also had higher cognitive abilities on the Leiter-R (Roid & Miller, 1997) in terms of 

age equivalents (U = 0.00, p =.005) and IQ scores (U = 0.00, p =.005). Therefore, further 

analyses divided participants into two groups: above 24 months (n = 24) or below 24 months (n 

=11).   

There was an additional concern that the length of time children were involved in their 

classroom may have had an effect on what was observed during the academic year. For 

example, a child observed in October may have not yet become acclimated to classroom 

routines in the way a child observed in March may have been. Although the majority of 

observations were conducted during the spring (n = 31), time of year observations were 

considered as potential confounder. The school year was divided into trimesters: 1) fall: 

observations from September to November, 2) winter: observations from December to 

February, or 3) spring: observations from March to June. No statistically significant differences 
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were found in the participant characteristics at screening for children observed during any 

particular season.  

A final concern was related to the effect the quality of participants’ classrooms might 

have on their outcomes. The first two participants in the present study did not receive PDA 

ratings, so 33 participants were included in all of the classroom quality comparisons. Dummy 

codes were created for high and low quality classrooms. High and low quality was determined 

by a median split. The highest possible score on classroom quality was 111. The highest scored 

received was 100; the lowest was 9. A median split was set at 66. Those participants whose 

classrooms scored greater than 66 points (n = 17) received a “high” quality rating; those 66 or 

below (n = 16) received a “low” quality rating. Although no statistically significant differences 

were found between these two groups at baseline, the classroom quality variable was kept in 

the model for further comparison, as investigating classroom quality was a key exploratory aim.  

Main Findings 

Research Aim 1: To describe the academic, social, and communicative environments of 

MVSACwA in schools. 

Academic Engagement 

 Overall, children were primarily unengaged (M = 54.04%) from classroom activities or 

social interaction for the 2-hour observation. Little time was spent jointly engaged (M = 18.24%) 

with another person or in classroom activity during children’s typical morning routines (see 

Table 7).  
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Table 7. 

Engagement States in Percent Time 

 

Whole Group  > 24 Months 
n = 24 

≤ 24 Months 
n = 11 

 
. 

 

 M (SD) M (SD) M (SD) U p 

 Unengaged (%) 54.04 (20.19) 47.34 (18.35) 68.64 (16.40) 49.50 .003** 

 Onlooking (%) 9.73 (11.58) 12.43 (13.00) 3.83 (3.39) 83.00 .081 

 Object-focused (%) 16.76 (12.53) 17.48 (13.32) 15.18 (11.04) 125.50 .817 

 Person-focused (%) 0.34 (0.84) 0.43 (0.96) 0.15 (0.50 116.00 .387 

 Supported joint (%) 18.24 (10.42) 21.01 (10.74) 12.18 (6.71) 70.50 .029 

Note: **p < .005 

  Mann-Whitney U tests were run to determine whether significant differences in 

engagement states existed between children from high and low cognitive groups (see Table 6) 

and high and low quality classrooms. Only one difference was found in engagement states with 

the high cognitive group demonstrating less time unengaged than the low cognitive group (U = 

49.50, p =.003). No significant differences were found between classroom high and low quality 

groups (not shown) in time spent in engagement states.  

Classroom Context 

Communicative Partner. Participants predominantly communicated with classroom aides 

(M = 47.71%) during observations, while communication with peers was nearly non-existent 

(see Table 8). In fact, one-third (n = 12) of participants did not have a single instance of any 

type of interaction with peers, and even the most frequent peer interaction occurred only 5% of 

the time. Communication with teachers and other services providers such as ABA, speech and 

occupational therapists was extremely limited. Children had no communicative interactions for 

nearly one-third (M = 27.51%) of their typical morning routines, with children ranging up to 94% 

of their morning with no communicative partner. No significant differences were detected 



! 22 

between cognitive groups or classroom groups (not shown) in terms of whether children 

communicated with teachers, classroom aides, peers, other service providers, or had no 

communicative partner at all. 

 

Table 8.  

Communicative Partner in Percent Time 

 Whole Group 
n = 35 

 

  M (SD) Range 

 Teacher (%) 16.28 (15.55)  0.00 – 73.08 

 Aide (%)  47.71 (24.22) 1.92 – 87.80 

 Peer (%) 1.30 (1.42) 0.00 – 5. 00 

 Other Service Provider (%) 8.57 (16.72) 0.00 – 73.00 

 None 27.51 (18.38) 3.66 – 94.17 

 

Type of Instruction. Participants spent nearly half (M = 43.50%) of their daily morning 

routines on a break from meaningful classroom activities (see Table 9). About one-quarter (M  = 

23.04%) of participants’ 2-hour morning routines were spent engaged in activities in which the 

whole class participated. Children spent little time learning in small groups or one-on-one 

instruction. Time spent engaged in independent work was extremely limited, and only one-third 

(n  = 13) of participants engaged in any type of independent work. No significant differences 

between cognitive groups or classroom quality groups were detected (not shown) whether 

children participated in whole class activities, small group activities, one-on-one instruction, 

independent work, or were on break. 
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Table 9.  

Type of Instruction in Percent Time 

 Whole Group 
n = 35 

 

  M (SD) Range 

 Whole class (%) 23.04 (15.24)  0.00 – 60.00 

 Small Group (%)  11.12 (16.47) 0.00 – 75.00 

 One-on-one (%) 17.32 (18.14) 0.00 – 55.17 

 Independent (%) 3.80 (7.23) 0.00 – 30.83 

 Break 43.50 (16.76) 15.00 – 78.33 

 

Child Communication  

 Child-Initiated Gestures. Minimally verbal participants rarely used gestures during 

classroom observations. On average, one gesture was attempted every ten minutes (see Table 

10). While infrequent, children used joint attention gestures to share and engage with others 

almost twice as often as behavior regulation gestures to request information or assistance. No 

participants gave an object to share information, and surprisingly few showed an object to 

another person to request for help. Seven participants (20%) did not use any gesture for any 

purpose during observations.  
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Table 10.  

Frequency of Child-Initiated Gestures 

 Whole Group   

 M (SD) Range 

 Total gestures 12.26 (12.78) 0 - 45 

 Rate per minute 0.10 (0.11) 0.00 – 0.38 

 Total JA gestures 7.74 (9.76) 0 – 36 

      JA points 4.34 (8.44) 0 – 35 

      JA shows 0.29 (0.75) 0 – 3  

      JA gives 0.00 (0.00) 0 – 0  

      JA coordinated looks 3.14 (6.43) 0 – 30  

 Total BR gestures 4.51 (8.93) 0 – 45  

      BR points 1.80 (3.60) 0 – 17  

      BR shows 0.06 (0.34) 0 – 2  

      BR gives 2.66 (5.96) 0 – 26 

 

 No significant differences were detected in total frequency of child-initiated gestures, 

rate per minute, total joint attention (JA) gestures, JA points, JA shows, or coordinated joint 

looks for cognitive groups or classroom quality groups (not shown). Similarly, no significant 

differences were detected in total behavior regulation (BR) gestures, BR points, BR shows, or 

BR gives for cognitive groups or classroom quality groups (not shown).  

Child Response to Adult-Initiated Gestures. Children responded much more frequently to 

adult’s language when the adult directed the child to complete a task (M = 93.49%) than when 

the adult used language to share attention about an object or activity (M =39.60%) (see Table 

11). Most of participants’ responses to adult gestures were nonverbal, regardless of whether the 

adult initiated the gesture to share attention (JA) or request (BR). No statistically significant 
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differences were found in overall response rates to adult-initiated JA gestures or to BR gestures 

for cognitive groups and classroom quality groups (not shown). 

 

Table 11.  

Child Response to Adult-Initiated Gestures  

 

 
Whole Group 

n = 35  

  M (SD) Range 

 Responds to AI  
Joint Attention gestures (%) 
 

39.60 (36.09) 0.00 – 1.00 

      Point (%) 16.15 (29.44)  0.00 – 1.00  

      Follow Gaze (%) 43.06 (44.44) 0.00 – 1.00 

      Speech (%) 4.42 (12.32) 0.00 – 0.50 

 Responds to AI Behavior 
Regulation gestures (%) 
 

93.49 (15.23) 0.00 – 0.96 

     Point (%) 7.40 (22.68) 0.00 – 1.00 

     Give (%) 0.38 (1.77) 0.00 – 0.10 

     Follow Directions (%) 74.42 (36.31) 0.00 – 1.00 

     Speech (%) 6.09 (15.71) 0.00 – 0.57 

 

 Child-Initiated Language. Each of the minimally verbal participants in this study made 

multiple bids of some form of communication throughout the 2-hour observation (see Table 12). 

Children were communicating nearly once every minute. Most children used speech (n = 19) or 

vocalizations and verbal approximations (n = 12) as their primary mode of communication, while 

a limited few used sign language (n  = 3) or augmentative/assistive communication devices (n  = 

1) as their principal method of communicating with others. The three children who used sign 

language as their primary mode of communication were infrequent communicators, but the one 
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child who used AAC as his primary mode was one of the highest rate communicators in the 

study. The average frequency of child-initiated sign language and AAC was relatively low, but 

this is likely due to the few children who used these modes of communication at all (n = 8, n = 4, 

respectively).  

 

Table 12. 

Frequency of Child-Initiated Language 

 
Whole Group 

n = 35  
> 24 Months 

n = 24 
≤ 24 Months 

n = 11 
 

. 

 

 M (SD) M (SD) M (SD) U p 

 Total language bids 85.60 (65.28) 97.21 (69.03) 60.27 (50.00) 88.00 .118 

 Rate per minute 0.71 (0.54) 0.81 (0.58) 0.50 (0.42) 88.00 .118 

 Speech 49.11 (61.94) 64.21 (66.19) 16.18 (35.08) 54.00 .005** 

 Vocalizations 32.03 (12.53) 30.75 (46.09) 34.82 (34.54) 112.50 .486 

 Sign language 2.46 (7.92) 2.08 (8.99) 3.27 (5.16) 88.00 .034 

 AAC 1.54 (7.95) 0.17 (0.81) 4.55 (14.11) 113.50 .176 

Note: **p < .01 

 Statistically significant differences were detected between groups in frequency of child-

initiated speech (U = 54.00, p =.005). Children in the high cognitive group used speech to 

communicate more often than the low cognitive group (see Table 12). No significant difference 

was detected between children from high and low quality classrooms (not shown). No significant 

differences were detected between cognitive groups (see Table 12) or classroom quality (not 

shown) groups in total frequency of child-initiated language, vocal approximations, sign 

language or augmentative/assistive communication.  

 Child Response to Adult-Initiated Language. Overall, participants responded to about 

half of adult-initiated language (see Table 13). When children responded to adult-initiated 
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language, participants responded by nonverbally following adult directions nearly 60% of the 

time. About one-third of child responses to adult language used expressive spoken speech, but 

seldom used vocal approximations. Participants rarely responded to adults using alternative 

modes of communication. Nine children (26%) responded to adults using sign language, but 

only four children (11%) responded using augmentative/assistive communication systems.  

  Significant differences were detected between cognitive groups, but not classroom 

quality groups, in children’s overall response rates (U = 53.00, p = .005), and use of expressive 

speech (U = 35.00 p = .000), and following directions (U = 28.00, p = .000) to respond to adult 

language (see Table 13). Children from the high cognitive group had higher overall response 

rates and used expressive speech to respond to adults more frequently than children from the 

low cognitive group. Conversely, children from the low cognitive group responded to adults 

nonverbally by following directions more frequently than the high cognitive group. No significant 

differences were detected in child responses to adult-initiated language in use vocal 

approximations, sign language or augmentative/assistive communication (not shown).  
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Table 13.  

Child Response to Adult-Initiated Language  

 

Whole Group  > 24 Months 
n = 24 

≤ 24 Months 
n = 11 

 
. 

 

 M (SD) M (SD) M (SD) U p 

 Overall response to AI 
language (%) 

44.38 (17.37) 49.73 (16.93) 32.69 (12.12) 53.00 .005** 

 Expressive speech (%) 29.53 (24.63) 39.10 (20.95) 8.65 (18.82) 35.00 .000** 

 Vocal approximations 
(%) 

5.76 (10.12) 5.92 (11.27) 5.39 (7.49) 129.50 .927 

 Sign language (%) 1.37 (3.12) 0.48 (1.69) 3.29 (4.55) 87.00 .037 

 AAC (%) 0.82 (2.87) 0.17 (0.81) 4.55 (14.11) 121.00 .479 

Follow directions (%) 59.64 (23.92) 49.39 (18.22) 81.99 (19.50) 28.00 .000** 

Note: **p < .005 

Adult Communication.    

Adult-Initiated Gestures. Adults very infrequently used gestures to communicate with 

participants during classroom observations. Although adults initiated gestures (M = 0.27) at a 

higher rate than participants (M  = 0.10), this was almost entirely accounted for by adult’s use of 

behavioral regulation gestures to direct the child rather than modeling joint attention gestures to 

share attention during the morning routine with participants (see Table 14). On average, adults 

initiated joint attention gestures 2.5 times less frequently than minimally verbal participants with 

autism. In fact, adults in one-third (n  = 13) of participant classrooms did not initiate any joint 

attention gestures at all, while all 35 classrooms had adults who used behavior regulation 

gestures to direct participants throughout the observation.  
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Table 14. 

Frequency of Adult-Initiated Gestures 

 

Whole Group  > 24 Months 
n = 24 

≤ 24 Months 
n = 11 

 
. 

 

 M (SD) M (SD) M (SD) U p 

 Total gestures 31.91 (28.26) 31.04 (30.74) 33.81 (23.13) 106.00 .355 

 Rate per minute 0.27 (0.24) 0.26 (0.26) 0.28 (0.19) 106.50 .364 

 Total JA gestures 3.23 (4.81)  2.96 (5.15)  3.82 (4.12)  101.50 .264 

      JA points 2.00 (3.90) 1.79 (3.99) 2.45 (3.86) 118.50 .600 

      JA shows 1.17 (2.75) 1.08 (3.22) 1.36 (1.36) 81.00 .040 

      JA gives 0.06 (0.24) 0.08 (0.28) 0.00 (0.00) 121.00 .331 

Total BR gestures 29.20 (29.66) 28.83 (28.55) 30.00 (23.26) 117.50 .606 

      BR points 20.83 (17.76) 21.17 (19.46)  20.09 (14.18) 124.50 .790 

      BR shows  4.20 (9.13) 4.92 (10.57) 2.64 (4.72) 130.50 .954 

      BR gives  4.23 (7.42) 2.83 (3.93) 7.27 (11.71) 105.00 .327 

Note: All values non-significant.  

 No significant differences between cognitive groups (see Table 14) and classroom 

quality groups (not shown) were detected in total frequency of adult-initiated gestures, rate per 

minute, total joint attention (JA) gestures, JA points, JA shows, or JA gives. Similarly, no 

significant differences between cognitive groups (see Table 14) and classroom quality groups 

(not shown) were detected in adult-initiated total behavior regulation (BR) gestures, BR points, 

BR shows, or BR gives. Although not significant differences, a clear trend emerged in 

differentiating adult gesture use between high and low cognitive groups (see Table 14). On 7 of 

10 variables, adults initiated gestures more often with the children with developmental levels 

less than 24 months than those participants with developmental levels above 24 months.  
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Adult Response to Child-Initiated Gestures. Adults responded to participants’ use of 

gesture overwhelmingly with speech and rarely responded using any type of gestures (see 

Table 15). Seventy-one percent of adults’ responses used speech to child-initiated joint 

attention gestures and to their child-initiated behavior regulation gestures. Although 22 children 

used joint attention gestures to share attention and comment on objects around the classroom 

during book reading and other academic activities, only 12% of adult responses followed 

children’s gaze to the object of shared attention. Of the 23 children who used behavior 

regulation gestures to request help in the classroom, adults responded by providing the 

requested assistance to children only 12% of the time. Adults were much more likely to respond 

to children’s gestures if they were used to request help (M = 84.03%) rather than used to 

comment or share attention (M  = 58.20%).  
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Table 15.  

Adult Response to Child-Initiated Gestures  

 

 
Whole Group 

n = 35 
>24 Months 

n = 24 
≤ 24 Months 

n = 11   

  M (SD) M (SD) M (SD) U p 

 Responds to CI  
Joint Attention gestures (%) 
 

58.20 (34.67) 61.68 (34.01) 48.33 (37.78) 39.50 .417 

      Point (%) 2.16 (7.59) 0.00 (0.00) 9.52 (14.68) 25.50 .008* 

      Show (%) 5.00 (21.30) 6.00 (24.30) 0.00 (0.00) 40.00 .588 

      Follow Gaze (%) 12.12 (23.42) 11.76 (25.22) 13.33 (18.26) 38.50 .716 

     Speech (%) 71.70 (36.85) 70.10 (41.38) 77.14 (15.21) 36.50 .629 

 Responds to CI Behavior 
Regulation gestures (%)  
 

84.03 (25.83) 84.07 (24.57) 83.94 (29.82) 60.00 .000** 

     Point (%) 6.15 (21.64) 2.22 (8.61) 13.51 (35.06) 49.00 .225 

     Show (%) 34.36 (25.82) 6.67 (25.82) 86.29 (20.90) 42.00 .079 

     Give (%) 0.35 (1.69) 0.00 (0.00) 1.01 (2.87) 52.50 .171 

     Follow Directions (%) 12.27 (29.27) 15.00 (35.10) 7.14 (13.47) 59.00 .929 

     Speech (%) 77.30 (37.72) 76.11 (40.69) 79.54 (33.94) 59.50 .970 

Note: **p < .005.   

 A significant difference was detected in adult’s responses to child-initiated joint attention 

(JA) using points (U  = 25.50, p = .008) between cognitive groups, but not classroom quality 

groups (see Table 15). Adults in the high cognitive group never used a point to respond to child-

initiated JA gestures, while adults in the low cognitive group responded to child-initiated JA 

using a point an average of 9.5% of the time. No significant differences were detected in either 

groups in total response to child-initiated gestures, or use of shows, following child’s gaze, or 

speech to respond to child-initiated JA. A significant difference was detected in adults’ overall 

response rates to child-initiated behavior regulation (BR) gestures between cognitive groups (U 
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= 60.00, p = .000), but not classroom quality groups. Adults responded to child-initiated behavior 

regulation gestures more frequently when they had students whose developmental level was 

greater than 24 months compared to students whose developmental level was 24 months or 

lower. No significant differences were detected in classroom adult’s use of points, shows, gives, 

providing assistance to children’s requests, or speech to respond to child-initiated BR in either 

cognitive or classroom groups.  

Adult-Initiated Language. Adults frequently communicated with participants throughout 

the observations, initiating language nearly 3 times per minute on average (see Table 16). 

Relatively few classrooms had adults that used modes of communication other than speech to 

initiate communication with participants. Less than one-quarter (n = 8) of classroom adults used 

sign language and only two classrooms had adults who initiated or modeled language using 

some form of augmentative/assistive communication system to interact with participants (see 

Table 17). No significant differences were detected in total frequency of adult-initiated language, 

rate per minute, speech, augmentative/assistive communication (AAC), or sign language 

between cognitive groups or classroom quality groups (not shown).  

 

Table 16.  

Frequency of Adult-Initiated Language 

 Whole Group   

 M (SD) Range 

 Total language bids 351.91 (156.47) 96 – 904  

 Rate per minute 2.93 (1.30) 0.80 (7.54) 

 Speech (n  = 35) 361.80 (171.74) 96 – 904  

 Sign language (n  = 8) 1.14 (3.41) 0 – 19  

 Augmentative/assistive 
communication (AAC) (n = 2) 

0.17 (0.75) 0 – 4  
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 Adult Response to Child-Initiated Language. Adults responded to less than half of child-

initiated language bids (see Table 17). Classroom adults overwhelmingly responded to 

participants when they used spoken language (M = 54.38%), compared to incredibly low 

response rates to alternative modes of communication such as sign language (M = 8.42%) and 

augmentative/assistive communication systems (M = 3.64%).  

 A significant difference was detected between groups in adult’s response rates to 

expressive speech (U = 37.50, p = .001) (see Table 17). Adults responded to significantly more 

expressive speech from the high cognitive group (M = 71.55%) compared to the low cognitive 

group (M = 16.92%).  No significant differences were detected in overall response rates to of 

child-initiated, vocal approximations, sign language or augmentative/assistive communication 

(AAC) between either cognitive or classroom groups (not shown). 

 

Table 17.  

Adult Response to Child-Initiated Language 

  
Whole Group 

n = 35 
 

>24 Months 
n = 24 

≤ 24 Months 
n = 11   

  M (SD) M (SD) M (SD) U p 

 Responds to CI Language (%) 48.20 (25.49) 52.52 (21.95) 38.80 (30.97) 90.50 .140 

      Expressive speech (%) 54.38 (44.51) 71.55 (38.46) 16.92 (32.93) 37.50 .001** 

      Vocal approximations (%) 30.14 (38.47) 26.01 (34.66) 39.14 (46.25) 110.00 .419 

      Sign language (%) 8.42 (23.00) 2.19 (7.56) 21.98 (37.05) 93.00 .035  

      AAC (%) 3.64 (16.15) 0.00 (0.00) 11.06 (28.21) 112.50 .154 

Note: **p < .005 

 Type of Adult Communication. Adults in participants’ classrooms overwhelmingly used 

directive language to guide children (M  = 62.68%) throughout their morning routines, rather 

than to comment or to discuss academic material and lead academic activities (see Table 18). 
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Table 18.  

Type of Adult Language in Percent Time 

 

Whole Group  > 24 Months 
n = 24 

≤ 24 Months 
n = 11 

 
. 

 

 M (SD) M (SD) M (SD) U p 

 Directive (%)  62.68 (17.13) 58.45 (17.46) 71.54 (13.03) 63.00 .019 

 Commenting (%) 17.51 (9.90) 16.72 (10.27) 19.14 (9.34) 96.00 .262 

 Academic (%) 19.81 (15.81)  24.83 (30.74) 9.32 (7.69) 46.00 .003** 

Note: Note: **p < .005 

 As shown in Table 18, a significant difference between high and low cognitive groups, 

but not classroom groups, was detected adult’s use of academic language (U = 46.00, p =.003). 

Conversely, children from the high cognitive group had classroom adults who used 

academically oriented language more often than children from the low cognitive group. No 

significant differences were detected between either cognitive or classroom groups (not shown) 

in adult’s use of directive or commenting language. 

Research Aim 2: To evaluate the quality of MVSACwA’s classrooms. 

Classroom Quality 

Classroom quality was evaluated using an adapted version of the Professional 

Development in Autism District Implementation Tool (Schwartz, 2007). Items were scored on a 

Likert scale (0 = never, 1 = sometimes, 2 = occasionally, 3 = consistently) according to how 

often teachers and classroom staff effectively implemented a variety of strategies known to help 

children with autism in schools. Teachers in classrooms of minimally verbal school aged 

children with autism proved to be most successful at creating an effective classroom structure 

and implementing curriculum and instruction, according to the PDA subscales. However, they 

demonstrated little support in helping their students with autism develop social and peer 

relationships (see Table 19).  
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Table 19.  

Classroom Quality Indicators 

 

 
Whole Group  

n = 33 
> 24 Months 

n  = 22 
≤ 24 Months 

n = 11 
  

  M (SD) M (SD) M (SD) U p 

Classroom Structure & 
Environment 
 

2.14 (0.63) 2.32 (0.39) 1.79 (0.86) 76.00 .086 

 Curriculum & Instruction 2.02 (0.74) 2.20 (0.66) 1.65 (0.78) 71.50 .057 

 Social & Peer Relationships 0.31 (0.51) 0.40 (0.59) 0.12 (0.18) 84.00 .136 

 Challenging Behaviors 1.33 (0.94) 1.52 (0.83) 0.95 (1.05) 73.50 .066 

 Positive Instructional Climate 
 

2.03 (0.71) 2.27 (0.57) 1.55 (0.75) 52.50 .009* 

Note: *p < .01 

  Mann-Whitney U tests were run to determine whether significant differences existed in 

the five core classroom quality indicators between children from high (n = 22) and low (n = 11) 

cognitive groups (see Table 19). A statistically significant difference was detected between 

groups in average rating of building a positive instructional climate (U = 52.50, p =.009). 

Children from the high cognitive group (M = 2.27, “occasionally”) attended classrooms that 

scored higher on positive instructional climate than children from the low cognitive group (M  = 

1.55, “rarely”). No significant differences were detected in average ratings of classroom 

structure and environment, curriculum and instruction, social and peer relationships, or 

challenging behaviors. Despite the lack of significant differences, a clear trend differentiating 

high and low cognitive groups was evident. Children with developmental levels above 24 

months were participants in classrooms that consistently scored higher on all five classroom 

quality subscales than children with developmental levels 24 months or less.  
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Table 20.  

Classroom Quality Indicators  

 High Quality 
Classrooms 

n = 17 

Low Quality  
Classrooms 

n = 16 
  

  M (SD) M (SD) U p 

 Classroom Structure & 

Environment 

2.54 (0.22) 1.73 (0.66)  18.50 .000*** 

 Curriculum & Instruction 2.56 (0.41) 1.45 (0.56) 18.00 .000*** 

 Challenging Behaviors 2.10 (0.56) 0.52 (0.39) 5.50 .000*** 

 Social & Peer Relationships 0.43 (0.62) 0.18 (0.32) 89.50 .077 

 Positive Instructional Climate 2.55 (0.44) 1.73 (0.66) 16.50 .000*** 

Note: ***p < .001 

 Next, Mann-Whitney U tests were run to determine whether significant differences 

existed in the five core classroom quality indicators between children from high (n = 17) and low 

(n  = 16) quality classrooms (see Table 20). Statistically significant differences were detected 

between quality classroom groups in average rating of classroom structure and environment (U 

= 18.50, p =.000), curriculum and instruction (U = 18.00, p =.000), challenging behaviors (U = 

5.50, p =.000), and building a positive instructional climate (U = 16.50, p =.000). Children from 

high quality classrooms attended classrooms that scored higher on classroom structure and 

environment, curriculum and instruction, challenging behaviors, and building a positive 

instructional climate than children from low quality classrooms. Both high and low quality 

classrooms scored an average of 0 (never) on social and peer relationships.  

Research Aim 3: To investigate the effects of classroom quality and adult responsivity on child 

communication outcomes. 

 Based on the current classroom quality literature of typically developing and profoundly 

disabled school aged children, it was hypothesized that more responsive adults would have 
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higher overall classroom quality. In turn, higher quality classrooms would facilitate children to 

demonstrate higher rates of communication (see Figure 1).  

 

Figure 2. Effects of Adult Responsivity and Overall Classroom Quality on Child Communication 

Outcomes 

 

 

 

 

 

 

 

 

Linear regressions were run to test the effects of adult responsivity and classroom 

quality on overall frequency of child-initiated language. An initial linear regression was run to 

determine whether classroom adult’s rates of responsivity affected overall frequency of child-

initiated communication. The rate of adult response to child-initiated communication did not 

significantly predict to overall classroom quality [F(1,33) = 3.76, p = .062] or the overall 

frequency of child-initiated language [F(1,33) = 0.149, p = .702]. Overall classroom quality did 

not significantly predict to overall frequency of child-initiated language [F(1,33) = 0.040, p = 

.843].  

Discussion 

Minimally verbal school-aged children with autism (MVSACwA) have been poorly 

described in the research literature. Little is known about the school environments for this 

population of children who are often excluded from studies and thus, underrepresented in 

current data on autism. Children’s behavioral, emotional, motivational and academic 
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Quality 

Overall       
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adjustments are influenced by their experiences and social relationships (Murray & Greenberg, 

2000; Pianta, 1994). Such findings have encouraged a vast literature on the dynamics of 

teacher-student interactions and various outcomes. However, research has primarily focused on 

typical development or disabilities in general. As more and more MVSACwA are educated in 

public school special and regular education classrooms, it is imperative that research literature 

investigates the classroom dynamics of this population.  

The first step to better understand how MVSACwA were academically, socially and 

communicatively engaged in the contexts in which they spend the most time during the day was 

to observe them in their school environment. Characterizing classroom quality and adult-child 

interactions addressed significant features of MVSACwA’s academic, social and communicative 

challenges in school. This descriptive, exploratory study characterized the comprehensive 

academic and social environments for this underserved and understudied population by 

conducting classroom observations in MVSACwA’s classrooms.  

Main Findings 

 There were four main findings.  Minimally verbal school aged children with autism were 

1) not very engaged in their classrooms activities, 2) they communicated frequently but rarely 

with gesture use, 3) adults missed many of their communicative attempts, and 4) when adults 

and children engaged it was more often aides with children than teachers.  When grouped by 

cognitive impairment or classroom quality, results were driven more by child cognitive 

impairment than classroom quality.   

Engagement: Minimally verbal school aged children with autism (MVSACwA) spend the 

majority of their time in school unengaged from any meaningful activities or social interactions 

with peers or classroom adults. Participants were on a “break” from activities nearly half of the 

observation. This was particularly interesting given that the observations were specifically 

scheduled with teachers for the child’s “typical morning routine”- times when the child would be 

participating in circle time, small group work during centers, and recess. One would assume that 
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participants would have been jointly engaged with teachers or classroom aides during circle and 

center time, or with peers during recess, given the extremely low adult-child ratios (1:2) and time 

allotted to small group and one-on-one activities. However, such interactions rarely occurred, 

especially for children with more impaired cognitive abilities. Instead, children were observed 

during circle and center time staring at the walls, engaging in repetitive behaviors or were simply 

allowed to roam around the room while other students actively participated. Rather than 

prompting children to participate, classroom adults seemed to be in “damage control” mode. If 

the child was quiet and not “interrupting” the learning of other students, teachers and aides 

allowed MVSACwA to do whatever they wanted. Future research should focus on what children 

are actually doing during the time they are unengaged. 

During recess, MVSACwA were observed wandering the playground engaging in 

repetitive behaviors and watching their peers play at a safe distance. The most socially 

persistent participant followed around peers on the playground, tapping their shoulders, and 

saying, “Hi”. Despite his drive to interact with his peers, the child’s social and play initiation skills 

were limited to extremely repetitive hellos. Rather than facilitating interactions between 

participants and their typically developing or developmentally disabled peers, adults usually 

stood on the outskirts of the play yard and chatted amongst themselves. While disheartening, 

these findings are consistent with literature on children with multiple and profound disabilities 

(Arthur, 2004). Such findings highlight the need for teacher and aide training in classroom 

instruction as well as playgrounds.  For example, the classrooms appeared to be much more 

focused on compliance than academic learning and communication. An expectation of simply 

sitting quietly and not interrupting other students is a concern. Given the tremendous cost of 

educating a child with autism in public schools, especially those with severely impaired cognitive 

abilities, more focus should be placed on education rather than simple compliance.  

Communicative Context: MVSACwA overwhelmingly interacted with classroom aides 

and rarely interacted with their teachers during their regular school days. These findings are 
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consistent with literature on students with multiple and profound disabilities (Giangreco, et al., 

1997; Marks et al., 1999). Participants did not communicate with anyone for one-third of their 

morning routines and interaction with peers was nearly non-existent. It was classroom aides, not 

teachers, who were out on the playground with children at recess and lunch, escorting them to 

adaptive physical education, speech therapy, occupational therapy, and other services 

throughout the day.  

The study results suggest that a shift in the training paradigm for educators of children 

with autism may be needed, especially for the minimally verbal school aged population. 

Classroom aides play an important role in educating MVSACwA and thus should receive 

specialized training. Specialized training may also prevent the high rates of turnover that are 

common in special education classrooms (Sindelar, Brownell & Billingsley, 2012).  

Communication: Minimally verbal school aged children with autism rarely used gestures 

in the classroom for either purposes of sharing attention or requesting assistance. This was 

consistent with research literature in younger populations of children with autism that 

demonstrated lack of joint attention gestures as a clear deficit (Stone & Caro-Martinez, 1990). 

Interestingly, MVSACwA used joint attention gestures more often than behavior regulation 

gestures, which seems to contradict the current literature in gesture use in autism. However, 

classroom adults initiated joint attention gestures about three times less often as participants 

with autism. This finding is consistent with a recent study on the relationships between 

preschoolers with autism and their teachers that found that joint attention was seldom used to 

teach communication in special education classrooms (Wong & Kasari, 2012). Classroom adults 

were more likely to use gestures to direct MVSACwA to comply with a variety of non-academic 

tasks. Future teacher training efforts may want to highlight the importance of child gesture use 

for later child outcomes. 

Despite the limited gesture use, participants in the study did initiate communication 

throughout observations. Children initiated language nearly once every minute. However, similar 
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to gesture use, classroom adults responded to less than half of MVSACwA’s initiated language. 

This was unexpected, given the general assumption that minimally verbal school aged children 

with autism are severely cognitively and communicatively impaired. The children were not 

passive but were persistent in initiating and responding to language suggesting they are ready 

to learn in school. Because children with cognitive abilities above 24 months had classroom 

adults who used language surrounding academic activities more often than children with 

abilities 24 months or less, it will be important for classrooms of more severely impaired 

students with autism to increase the focus on academics and not underestimate this particular 

group’s ability to learn new skills.  

Children primarily used speech or vocal approximations to interact with others, while a 

limited few used sign language or augmentative/assistive communication (AAC) devices as their 

principal mode of communication. Most classrooms observed had the Picture Exchange 

Communication System (PECS) in place, which special education teachers are typically trained 

in. Many classrooms had speech generating devices such as a Go Talk or iPad present. 

However, only one classroom out of 30 accurately and consistently implemented an AAC 

system. For children with clear deficits in oral speech that may inhibit their language 

development, more classroom adults should integrate alternative modes of communication such 

as sign language and augmentative/assistive communication systems; however adults likely 

need specialized training in order to do so.  

 Classroom Quality: The classrooms of minimally verbal school aged children with autism 

were best at creating a classroom structure and environment and implementing curriculum and 

instructed that supported children’s learning. Classrooms with children that had cognitive 

abilities above 24 months were better at building a positive instructional climate than those of 

children with cognitive abilities 24 months or less. Classrooms failed to deal with challenging 

behaviors and never facilitated social and peer relationships. Classroom adult’s inability to 

facilitate social interactions persisted, despite MVSACwA’s cognitive level and level of 
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classroom quality. This finding was consistent with the greater literature on friendships in autism 

and continues to highlight the need for training educators on how to facilitate social interactions 

and help build friendships. The literature has established that extensive training can prevent 

special educators from leaving the field (Brownell, et al., 2012; Boe, Cook, & Sunderland, 2009). 

The resources dedicated to training educators should be more balanced between classroom 

structure, curriculum and friendship building for children with autism.  

Limitations. 

 Although the classroom observation measure provided information on a vast array of 

child engagement and communication variables, a major limitation of the classroom observation 

is the feasibility of implementing such a complicated, lengthy tool. Training a new observer can 

be time intensive and requires that school administrators approve that multiple people enter a 

classroom for several hours of the day. Future research should use a more streamlined version 

of the classroom observation tool in order to more easily assess MVSACwA’s school 

environment.  

Given the limited differences in classroom quality, the measure used may have been 

less sensitive to differences. The Professional Development in Autism District Implementation 

Tool (PDA; Schwartz, 2007) had an extremely limited range of responses (0 – 3). The median 

split that determined high and low quality was the difference of only a 1 (seldom) and 2 

(occasionally). The lack of variability in ratings likely played a significant role in the findings. 

Future research on classroom quality in autism should implement measures that can highlight 

more subtle differences in quality, and perhaps a wider variety of targets to measure.  

Conclusion.  

 Minimally verbal children with autism may not be benefitting from classroom instruction 

as much as they could. Their classrooms were lacking in a number of respects from adults who 

were frequently unresponsive to communicative bids, and to lowered academic expectations. 

Despite these conditions, MVSACwA were incredibly responsive to classroom adults and all of 
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the children initiated communication, including gestures and language, to others throughout 

their morning routines. States and school districts need to shift the educator-training paradigm. 

Because classroom aides serve as the main source of communicative and academic interaction 

for MVSACwA, future training efforts may want to invest more in the education of classroom 

aides. Specific training should be provided on how to develop peer interactions, manage 

challenging behaviors specific to autism, and increase communication and 

augmentative/assistive communication system use.  
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Appendix A: Classroom Observation Codebook 

Engagement States 

Unengaged: Child is not focused on objects, people or academic materials 

 Onlooking: Child watches others from a distance and does not interact 

 Object: Child is focused on an object to the exclusion of other people 

Person: Child is focused on a person to the exclusion of objects and academic materials 

 Supported joint: Child is interacting with another person and an object 

 

Type of Instruction 

 Whole Class: An activity involving the child’s entire class 

  Example: Morning circle time in which the entire class sits on  

 Small Group: An activity involving a group of three children or less 

  Example: Learning centers 

 One-on-one: An activity in which one adult instructs one child  

Example: A classroom aide instructs a single child how to answer each math 

problem on a worksheet and stays with the child until the worksheet is complete 

Independent: An activity that the child completes without assistance or instruction from 

classroom adults  

Example: Child is given a stack of three puzzles to be completed without support 

Break: A period of time in which the child is not engaged in any academic or social 

activity 

Example: After a child completes a worksheet, the child may be allowed to do 

whatever he or she chooses 
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Communicative Partner 

 Teacher: General education teacher, special education teacher 

 Aide: General classroom aide, one-on-one aide 

 Peer: Typically developing peers, developmentally disabled peers 

Other Service Provider: Applied behavior analysis therapist, speech therapist, 

occupational therapist, art teacher, music teacher, Board Certified Behavior Analyst 

 None: No communicative partner 

 

Communication: Gestures 

Joint attention point: A person points to an object or academic materials for the 

purpose of sharing attention with another person 

Joint attention show: A person shows an object to another person for the purpose of 

sharing attention or commenting on the object 

Joint attention give: A person gives an object to another person for the purpose of 

sharing  

Coordinated joint look: A person looks at a person, then an object, then back at a 

person for purposes of sharing attention 

Follow gaze: A person responds to another’s joint attention bid by following their gaze 

to the object of interest 

Behavior regulation point: A person points to an object for the purpose of requesting 

assistance or directing a person to perform a task with that object 

Behavior regulation show: A person shows an object to another person for the 

purpose of requesting help or directing a person to complete a task 

Behavior regulation give: A person gives an object to another person for the purpose 

of requesting help with that object 
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Follow gaze: A person responds to a joint attention bid by following the initiator’s gaze 

or gesture to the object of shared attention  

Follow directions: A person responds to a behavior regulation requesting gesture by 

following directions 

 

Communication: Language 

 Expressive speech: Vocal speech is used express clear words  

  Example: Child says, “Ball” to request a ball 

 Vocal approximations: Vocal approximations of words 

  Example: Child says, “Bo” consistently to represent, “Book” 

 Sign language: Clear signs using traditional American Sign Language  

Example: Child uses hands to sign, “More” when he wants more cookies 

Augmentative/Assistive Communication: Both speech generating devices and 

nonverbal picture communication systems, such as an iPad, Dynavox, GoTalk or Picture 

Exchange Communication System (PECS) 

Example: Child pushes button on iPad to active a speech generating program to 

say, “Open” to ask an aide to help open his snack 

Example: Child hands aide a picture icon with the word “Open” written on it to 

ask his aide to help open his snack 

  

Type of Adult Talk 

Directive: Adult uses language to direct a child to complete a non-academic task 

 Example: Adult tells child to sit down, push in chair, or get in line 

Commenting: Adult uses language to comment on a child’s actions, a shared object of 

interest, or non-academic activity 
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Example: Adult says to child, “You did a great job!” or “Look at that basketball! It 

sure looks fun.” 

Academic: Adult uses language surrounding academic activities 

Example: Adult says, “Today we’re going to read a book,” or “Let’s color in the 

circle with the green crayon” 
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