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Abstract 

The current study examined fidelity over time of two parent-implemented interventions 

designed to teach novel vocabulary items to three young children (3;3-5;11) with autism 

spectrum disorder. Additional dependent variables included: (a) rate of vocabulary item 

acquisition; (b) learner generalization; and (c) learner maintenance. One intervention 

required the parent to initiate teaching opportunities while the other intervention relied on 

the child to initiate teaching opportunities. Both interventions utilized mand, model, and 

time delay strategies within two different structured play scenarios. Three novel 

vocabulary items were taught within each of the two play scenarios. One replication was 

conducted for each parent-child dyad. Visual analysis of the data was conducted within 

participants. Results showed that all parents exhibited a degrading trend in intervention 

fidelity across experimental conditions. All participants acquired all vocabulary items 

across sets, though rate of acquisition differed between conditions. Results from 

generalization probes using storybooks were mixed. Two participants showed modest 

generalization across materials while one participant did not demonstrate generalization 

of vocabulary within a different medium. Maintenance probe results were also mixed, 

however, all participants showed a decreasing trend across vocabulary items. 

Implications for practice and research are discussed, as are study limitations.  
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Chapter 1 

INTRODUCTION 

The Centers for Disease Control and Prevention (2014) estimates that one in 68 

individuals have Autism Spectrum Disorder (ASD). ASD is characterized by deficits in 

social communication and the presence of restricted and repetitive behaviors (American 

Psychiatric Association, 2013). Language and communication development is difficult 

for children with ASD; up to half of these children with ASD either have limited spoken 

language or do not develop speech at all (National Research Council, 2001; Sigafoos, 

Drasgow, 2001; Van der Meer & Rispoli 2006). Children diagnosed with ASD usually 

require early and intensive social communication intervention in order to optimize 

outcomes (Alexander, Ayers, & Smith, 2015; Wetherby, Prizant, & Schuler, 2000). The 

selection and implementation of an intensive intervention is multi-faceted and involves 

complex variables. One of these variables is fidelity. Fidelity has been referred to as 

treatment integrity, intervention integrity (Gresham, Gansle, Noell, 1993), procedural 

fidelity, or procedural reliability (Sanetti & Kratochwill, 2009). It has been broadly 

defined as the degree to which an intervention (the independent variable) is implemented 

as intended (e.g., Dane & Schneider, 1998; Dunst, Trivette, Raab, 2013; Fixsen, Naoom, 

Blasé, Friedman, & Wallace, 2005; Gresham, 1989; Gresham et al., 1993; Jones, Clarke 

& Power, 2008; Peterson, Homer, & Wonderlich, 1982; Waltz, Addis, Koerner, & 

Jacobson, 1993; Yeaton & Seachrest, 1981). The purpose of this study was to examine 

how fidelity during parent-implemented vocabulary intervention changed over time and 

potentially impacted spoken vocabulary acquisition. 
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Implications of Poor Fidelity 

Fidelity is of great methodological importance, as it is required to draw valid 

conclusions about the effects of the independent variable on the dependent variable 

(Barnett et al., 2014; Peterson et al., 1982; Shadish, Cook, & Campbell, 2002; Sanetti & 

Kratochwill, 2009). There are potential implications for the internal and external validity 

of a study if fidelity data is absent, low, or poorly defined. Internal validity would be 

compromised, if, in the absence of fidelity data, a study found significant differences 

between the outcomes of two interventions (Bellg et al., 2004; Cook & Campbell, 1979; 

Moncher & Prinz, 1999). Study replication also requires attention to fidelity (Moncher & 

Prinz, 1999; Peterson et al., 1982; Shapiro, 1987). An absence of or poor reporting of 

fidelity makes replication, an aspect related to external validity, difficult.  

This chapter will provide a brief overview of empirical research related to the 

presence (or absence) of fidelity reporting during the implementation of social-

communication interventions for preschoolers with developmental disabilities. Then, an 

overview of fidelity constructs will be provided. Next, key findings related to the efficacy 

of parents as interventionists for children with ASD and other neurodevelopmental 

disabilities will be summarized. Subsequently, a description of and relevant findings for 

Milieu Language Teaching (MLT) an evidence-based communication intervention for 

children with ASD will be presented. Finally, a summary of the influence of parent 

responsivity and directiveness on child social- communicative outcomes will be 

addressed. The purpose of this chapter is to provide an overview of topics that relate to 
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the present study, which compares fidelity of two parent-implemented interventions 

designed to teach novel vocabulary items to young learners with ASD. The two 

interventions differ in that one requires the parent to initiate each teaching opportunity 

and the other requires the child to do so. Current literature suggests that fidelity of 

intervention implementation in social-communication interventions has not been 

adequately reported upon and that the ability of a parent to implement interventions that 

require varying levels of responsivity and directiveness with high fidelity has not been 

fully investigated.  

 Reporting Fidelity in Applied Interventions  

Over the last 30 years, a number of literature reviews and meta-analyses have 

examined the degree to which researchers report on intervention fidelity across a number 

of disciplines (Noell, Gansle, Mevers, Knox, Minz, & Dahir, 2014; Roth, Gillis, & 

DiGennaro Reed, 2014; Van Der Meer & Rispoli, 2010; Wheeler, Baggett, Fox, & 

Blevins, 2006). Five systematic literature reviews related to behavioral interventions are 

summarized below. Across these reviews, the findings highlight persistent inattention to 

defining variables related to fidelity (i.e., the independent variable/s), continued neglect 

of collecting fidelity data throughout an experimental study, and a lack of clarity around 

the impact of degraded intervention fidelity on learner outcomes. The limited literature 

reviews that have been disseminated related to fidelity have focused on interventions that 

tend to rely heavily on the adult interventionist to initiate teaching opportunities, rather 

than child, to initiate teaching opportunities. The dearth of literature on this type of 

intervention fidelity will be discussed throughout the remainder of this chapter.  
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Peterson, Horner, & Wonderlich (1982) reviewed all experimental studies 

published in the Journal of Applied Behavior Analysis (JABA) between 1968 and 1980. 

For the purposes of this review, studies deemed experimental were defined as “articles 

longer than three pages of text and included a method section” (Peterson et al., 1982 

p.484). The purpose of the review was to determine whether investigators operationally 

defined the independent variable(s) and the extent to which fidelity was measured during 

each study. Of the 539 reviewed articles examined, between 10%-50% (depending on the 

year of publication) of the studies reviewed did not operationally define or report the 

independent variable. Of the studies that did operationally define the independent 

variables, a mean of 16% (range 3%-34%, depending on the year of publication) reported 

fidelity data.  

Moncher and Prinz (1991) evaluated outcomes from 354 intervention outcome 

studies completed between 1980 and 1988 in the fields of: clinical psychology, behavior 

therapy, psychiatry, and marital and family therapy to determine the extent to which 

experimenters attended to fidelity measures during the implementation of intervention 

outcome research in the previously named fields of practice. Journals were selected that 

the authors identified as scientifically rigorous. An operational definition of 

“scientifically rigorous” was not provided.  Only studies that included experimental 

manipulations of treatment were included. The authors coded included studies for: (a) 

training interventionists; (b) implementing procedures to promote fidelity; (c) verifying 

“active ingredients” (Baker, 2012) of an intervention; (d) reporting methods for assessing 

fidelity, and; (e) using of fidelity data in the interpretation of results. The authors found 
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that 195 studies (55%) did not report fidelity, providing evidence that this area requires 

increased attention in applied research. 

Gresham, Gansle, and Noell (1993) updated the Peterson and colleagues (1982) 

review. These investigators reviewed experimental articles published in Journal of 

Applied Behavior Analysis between 1980 and 1990 to determine the extent to which the 

independent variable was defined and to determine whether fidelity was addressed. The 

authors found that of the 158 reviewed articles, 54 (34.2%) did not operationally define 

the independent variable. Additionally, only 25 (15.8%) systematically measured and/or 

reported fidelity data.  

Wheeler, Bagget, and Fox (2006) expanded on the previous literature reviews by 

examining fidelity reporting in a broader range of journals. The inclusion criteria differed 

from that implemented by Gresham et al. 1997 by expanding the examination of 

experimental studies conducted with children 18 years old or younger and who had been 

diagnosed with ASD. Journals were located using four databases (PsycLit, ERIC, 

InfoTrac, JABA). Sixty studies, which had been published between 1993 and 2003, in 

nine separate journals met the inclusion criteria. Of those, 92% (55 studies) operationally 

defined the independent variable. However, only 18% (11 studies) reported on 

intervention fidelity.  

McIntrye, Gresham, Digennaro, & Reed (2007) examined the extent to which 

fidelity was reported on for school-based experimental studies published in Journal of 

Applied Behavior Analysis between 1991 and 2005. This examination was intended to 

extend the findings of Peterson et al. (1992).  The authors included more stringent 
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inclusion and exclusion criteria than had the original Peterson et al. (1992) study. Rather 

than coding all experimental studies, as Peterson et al. (1992) had done, Gresham and 

colleagues (2007) included studies that: (a) were experimental (i.e., that manipulated a 

variable resulting in changes in a dependent variable); (b) included participants younger 

than 19;0 and; (c) had been implemented in a school setting.  Articles were excluded that 

were not true experimental designs (i.e., AB); brief reports were excluded that were fewer 

than three pages in length; and articles that only included assessments (e.g., functional 

analyses, preference assessments) were also excluded. From the 142 reviewed articles, 

only 30% reported intervention implementation fidelity; however, 95% operationally 

defined the independent variable. 

The five systematic literature reviews just described included 1,253 articles, 

published between 1968-2007 from the fields of applied behavior analysis, school-based 

interventions, clinical psychology, behavior therapy, psychiatry, and marital and family 

therapy. Across these literature reviews, only 15.8%-45% of the included studies reported 

on intervention fidelity. In addition, the majority of behavioral experimental studies that 

were examined related to interventions that relied heavily on adult-initiated teaching 

opportunities (such as discrete trial training) to teach learners new skills, rather than on 

child-initiated teaching opportunities (such as incidental teaching). This facet of 

intervention will be reviewed in depth later in this chapter. Because most studies did not 

systematically report on fidelity, it is unclear whether the independent variables were 

implemented as intended. Consequently, conclusions about the effectiveness of the 

interventions   could have been compromised. Available literature suggests that the role 
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of intervention fidelity and its impact on learner outcomes has not been well articulated in 

the available literature. As a result the degree to which differences in intervention fidelity 

may affect the efficacy of an intervention strategy is poorly understood.   

Intervention Fidelity as an Independent Variable 

Several studies scrutinized intervention fidelity as an independent variable to 

investigate whether learner performance was better and skill acquisition faster when 

intervention fidelity was higher (Carroll, Kodak, & Fisher, 2013; Grow et al., 2009; 

Jenkins, Hirst, & DeGennaro Reed, 2015). Carroll et al. (2013) published three separate 

studies in one article, all of which investigated the impact of varying levels of fidelity 

errors during discrete trial training (DTT) for young children with ASD. Study 1 gathered 

descriptive information on the types of fidelity errors made by teachers during DTT in a 

clinical setting. Five young children (ages not specified) were observed for between one 

and two hours during DTT sessions. Teacher actions were coded for the following 

responses: (a) delivery of a tangible item after correct response; (b) delivery of a 

controlling prompt; (c) single delivery of an instruction; (d) delivery of contingent praise; 

(e) child attention obtained at the onset of each teaching trial; (f) delivery of clear 

instruction; and (g) established ready behavior. Results indicated that the teachers did not 

consistently implement components of DTT instruction. For example, teachers delivered 

a tangible item after a correct response in only 21% of opportunities. Teachers delivered 

a controlling prompt in 41% of trials. They provided contingent praise during 58% of the 

opportunities. Child attention was obtained child attention during 63% of trials 

opportunities. Clear instructions were delivered during 67% of the opportunities. Finally, 
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behavior indicative of instructional readiness was recorded during 74% of the teaching 

opportunities. The initial study was unique in that it described the natural errors of 

implementation that occurred throughout intervention. The intervention itself relied on 

adult-initiated teaching opportunities. There was not an intervention component that 

relied on child-initiated teaching opportunities. It is plausible that there could be a 

difference in intervention fidelity when these two types of interventions are implemented.  

 In a second study, Carroll et al (2013) compared skill acquisition during DTT 

across high and low intervention fidelity conditions. Six children with ASD between the 

ages of 4;0 and 9;0 participated. The dependent variables were child-specific and ranged 

from expressive identification of letters, foods, and common objects to expressive 

identification of functions of items and functional play skills. The high fidelity condition 

consisted of providing identified critical components of DTT (coded for in Study 1) 

during 100% of the teaching opportunities. The low fidelity condition was defined as one 

in which all critical components of DTT were provided during only 33% of the 

instructional opportunities. In the remaining 67% of opportunities in this condition, the 

three most common errors identified as a result of Study 1 were incorporated into the 

opportunities. The error types included: (a) presentation of an additional instruction; (b) 

failure to provide a model or physical prompt after an incorrect response or no response; 

and (c) failure to offer contingent praise provided following a correct response.  Results 

indicated that all participants mastered target stimuli in the high fidelity condition (90% 

correct across two consecutive trials). In addition, only one participant met mastery 

criteria in the low fidelity condition and that took twice as many sessions as it did to 
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reach mastery in the high fidelity condition (24 sessions in low fidelity condition vs. 12 

sessions in the high fidelity condition).  

 The third study extended findings from the first two studies by assessing the 

extent to which one or more specific fidelity errors affected skill acquisition. Three 

children who participated in Study 2 participated in Study 3. There were four 

experimental conditions. The first was the high fidelity condition, in which no errors 

were introduced. Each of the three low fidelity conditions, represented a fidelity error in 

one of the following components: (a) instruction; (b) prompting; or (c) reinforcement.  

One of these errors was present during 67% of session opportunities in the low fidelity 

conditions. Correct production of new target stimuli served as the dependent variable for 

each participant.  Results showed that two participants acquired target stimuli in both the 

high fidelity condition and in all three low fidelity conditions. However, a substantially 

greater number of sessions were required to reach mastery for both participants in at least 

two of the low fidelity conditions.  One participant mastered the target stimuli in the high 

fidelity condition (i.e., no errors) and in one low fidelity condition (reinforcement errors 

in 67% of opportunities) but did not meet mastery criteria in the other two low fidelity 

conditions. The results from all three studies described by Carroll et al. (2013) indicated 

that lower fidelity (i.e., errors in 67% of opportunities), negatively impacted both 

acquisition and efficiency.  

 Jenkins et al. (2005) analyzed intervention fidelity errors during DTT for four 

boys with ASD (ages 3;0-7;0). DTT was implemented to teach participants to match 

shapes that were modified letters taken from the Japanese-language characters to 
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nonsense words that were printed on 3x5 cards. There were three experimental 

conditions. First, the high fidelity condition contained no implementation errors by the 

interventionist. Second, in the middle fidelity condition, the interventionist provided 

reinforcement every other incorrect participant response (50%). That is, the participants 

were put on a fixed ratio 2 schedule of reinforcement for incorrect responses. Third, in 

the low fidelity condition, the interventionist provided reinforcement for every incorrect 

participant response (100%), as well as for correct responses. In this condition, the 

participants were on an FR 1 for incorrect responding. The reinforcement was always the 

verbal phrase “Way to go!” for two participants and token reinforcement for the other 

two participants. Two of the participants showed delayed skill acquisition in the 

intervention conditions with 50% and 100% fidelity errors. However, within the low and 

middle fidelity conditions, performance was heterogeneous within and between 

participants. The study authors concluded, “individual performance is not predictably 

sensitive to degradations in treatment integrity” (p. 206).  

 Findings from several studies somewhat contradict findings reported by Carroll et 

al. (2013) and Jenkins et al. (2015).  Holcombe, Wolery, and Snyder (1994) examined the 

impact of high versus low treatment fidelity in teaching receptive and expressive object 

labeling to six children with an intellectual disability (ages 4;0-4;4). The populations 

were similar between Carroll et al. (2013), Jenkins and colleagues (2015), and Holcombe 

and colleagues (2015). The authors used an adapted alternating treatment design, in 

which the independent variable was the use of constant time delay instruction (which was 

the provision of a 4-5 s delay between the initial task instruction and a verbal prompt). 
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The high fidelity condition was defined as the provision of a prompt every teaching 

opportunity, while the low fidelity condition was defined as one in which a prompt was 

provided during only 56% of teaching opportunities. Results demonstrated that for four 

of the six learners, both intervention conditions were equally effective. For one learner, 

the high fidelity condition as effective (i.e., mastery criteria of 80% or above in 

expressive and receptive label probes were met), while the low fidelity condition was 

ineffective (mastery criteria was not met). For one learner, neither condition was effective 

in teaching receptive and expressive object labeling.  

  Tekin-Iftar, Kurt, & Çetin (2011) sought to replicate the Holcombe et al. (1994) 

study. The participants were three boys with ASD, (5;0-6;0). The independent variable 

was a constant time delay procedure in both high intervention fidelity and low 

intervention fidelity. High intervention fidelity was defined as the interventionist 

delivering a prompt with every opportunity. Low intervention fidelity was defined as the 

interventionist delivering a prompt in only 70% of opportunities (i.e., of the 18 teaching 

opportunities per session, and no prompt was delivered in six of the 18 opportunities). 

Results indicated no difference between conditions in terms of receptive and expressive 

object name acquisition. All three children acquired the intervention targets in both 

conditions, though one acquisition took longer for one of the participants.  

 Odluyurt, Tekin-Iftar, and Adalioglu (2011) compared the effects of simultaneous 

prompting in high and low intervention fidelity conditions on the receptive identification 

of objects (objects varied from a baker, cook, and tailor to a firetruck, to zoo animals). 

The participants were three children diagnosed with an ID (ages 4;3-5;1). The high 
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fidelity condition was defined as the interventionist providing a simultaneous prompt 

(i.e., learners were prompted with a discriminative stimulus with the expectation of a 

correct response during teaching opportunities) during 100% of teaching opportunities 

(10 per session). The low fidelity condition was defined as the interventionist providing a 

simultaneous prompt during only 70% of teaching opportunities. Results from the study 

indicated that all three learners met mastery criteria (90% correct responses in three 

consecutive probes) in both conditions in the same number of teaching opportunities, thus 

suggesting that treatment fidelity of 100% vs. 70% did not impact skill acquisition.  

 To date, the research addressing the impact of varying levels of intervention 

fidelity on learner skill acquisition has shown mixed results. Results from several studies 

which implemented behavioral interventions that utilized adult-initiated teaching 

opportunities, indicated that the lower the intervention fidelity (as evidenced by errors in 

reinforcement, prompting, etc.), the greater number of opportunities required for a learner 

to acquire a skill. On the other hand, other studies have not shown a substantial negative 

impact as a result of poor intervention fidelity. No research to date has examined the role 

of intervention fidelity on child-initiated teaching opportunities, which require the 

interventionist to be sensitive and responsive to potential communicative bids, even if 

they are unconventional. In addition, no research to date has examined the impact of non-

planned intervention fidelity degradation on learner performance in a home setting using 

a naturalistic (i.e., non DTT) intervention.   

Fidelity Constructs 
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There are a number of ways to conceptualize and measure fidelity. Traditionally, 

constructs of intervention fidelity have included at least one or more of the following 

dimensions: (a) content—what intervention steps are being delivered; (b) quality—how 

well the intervention steps were delivered; (c) quantity—the amount of prescribed 

intervention provided; and (d) process—the sequential steps required for correct 

implementation of prescribed quantity of intervention. (Sanetti & Kratochwill, 2009).  

Implementation science examines variables that can impact outcomes of 

evidence-based programs and practices that will be subsequently discussed (Fixsen et al., 

2010; Barton & Fettig, 2015). Dunst et al. (2013) proposed an expanded conceptual 

framework of fidelity, one that drew from implementation science and included 

methods/processes of an intervention in order to better interpret fidelity and outcome 

data.  

Implementation and intervention fidelity. The expanded Dunst et al. (2013) 

framework parsed fidelity into two distinct components, implementation fidelity and 

intervention fidelity. Implementation fidelity was defined as “the degree to which 

coaching, in-service training, and instruction or any other kind of evidence-based 

professional development practice is used as intended and has the effect of promoting the 

adoption of evidence-based intervention practices” (Dunst et al., 2013, p.87). Intervention 

fidelity, also referred to as procedural fidelity, referred “to the degree to which evidence-

based intervention practices are used as intended by intervention agents (e.g., parents)” 

(Dunst et al., 2013, p. 87). Figure 1 illustrates the relationship between implementation 

fidelity and intervention fidelity and outcomes. It is reasonable to hypothesize that, 
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depending on the degree of disparity; changes to implementation fidelity would impact 

intervention fidelity. In turn, would in turn impact outcomes. Similarly, intervention 

fidelity may mediate the relationship between implementation fidelity and outcomes 

(Dunst et al., 2013). Finally, depending on the degree of disparity, changes to 

intervention fidelity will relate to changes in outcomes. 
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Figure 1. Relation between implementation fidelity, intervention fidelity, and outcomes 
Adapted from: Barton & Fetig (2013); Dunst et al. (2013) 

  Determining the dependent measure(s) of fidelity. DiGennaro et al., (2014) 

point out that researchers and practitioners usually measure fidelity through task analysis 

and subsequent reporting of the number/percentage of correctly implemented steps. Task 

analysis describes the steps of a given intervention procedure. How well (i.e., the quality 

of) each intervention step was implemented is determined by comparing the 

interventionist’s performance to the steps of the task (DiGennaro, et al., 2014).  Barnett et 

al. (2014) argued that task analysis does not accurately capture the multidimensional 

nature of fidelity in school-based intervention research. In a review of 266 journal articles 

addressing school-related interventions (including both academic and behavioral 

Implementation 
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training 
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interventions), Barnett et al. (2014) found that 70% used fidelity data in the analysis of 

intervention effectiveness. The methods used to gather fidelity data included: direct 

observation with and without a checklist or rating scale, permanent product, self-report, 

and informal observation. Based on the findings, the authors recommended that 

researchers and practitioners support fidelity measurement through the use of:  

(a) decision rules that include procedural fidelity estimates and empirically 
derived criteria for performance; (b) multiple measures of fidelity; (c) carefully 
designed schedules for obtaining fidelity samples based on qualities of 
intervention plans and settings (e.g., situational risk, duration of intervention, 
contingencies for student behavior, and effects of scheduling of fidelity 
measurement); and (d) methods to improve fidelity if it is low or includes 
influential errors (Barnett et al., p. 105). 
 

Given that the current literature suggests a lack of clarity around intervention 

fidelity’s role and its impact on learner outcomes, future research is warranted. However, 

there are many interventions for children with ASD and it is possible that the role of 

fidelity differs between them.  

 

Continuum of Communication Interventions for Learners with ASD 

To date, the majority of research related to fidelity of interventions designed for 

children with ASD has focused on components present in DTT procedures (Bolton & 

Mayer, 2008; Jenkins et al., 2015; Iftar-Tekin et al., 2011; Noell et al., 2014). However, 

communication interventions for learners with ASD lie along a continuum—from 

behavioral approaches to social-pragmatic developmental approaches characterized by 

both adult and child-initiated teaching opportunities that are embedded in daily routines. 

Prizant and Wetherby (1998) characterized both behavioral and social-pragmatic 
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developmental approaches to intervention. Table 1 compares defining characteristics of 

these approaches (Prizant &Wetherby, 1998). In general, behavioral approaches to 

intervention are comprised of more rigid, highly structured methods than are social-

pragmatic developmental approaches. Discrete trial approaches, as compared to social-

pragmatic approaches, are more reliant on adults to initiate teaching opportunities during 

early phases of intervention when compared to social-pragmatic developmental 

approaches. An additional defining characteristic of discrete trial approaches is a 

reduction of possible distractions that comprise a natural teaching environment. For 

example, sessions are often conducted with a 1:1 ratio in a setting designed to minimize 

distractions. There is not usually an emphasis, especially during initial skill acquisition, 

on learning and practicing skills across contexts and within multiple social groupings. In 

contrast to discrete trial approaches, social-pragmatic developmental approaches rely on 

the child to initiate most instructional opportunities. They place a premium on the 

interventionist being responsive to learner initiated communicative overtures (even those 

that are unconventional). Social-pragmatic developmental approaches also allow for the 

child to control more of the context and focus of the intervention session. For example, 

the approaches emphasize learning and practicing skills in the contexts in which they 

would normally be found (Prizant & Wetherby, 1998). They also emphasize, multiple 

social groupings of learners and learning within naturally occurring contingencies to 

promote naturally occurring reinforcements.  

Each approach to intervention has advantages and disadvantages. On one hand, 

advocates of discrete trial training cite experimental studies that have shown significant 
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gains across a variety of skills (Anderson, Avery, DiPietro, Edwards, & Christian, 1987; 

Birnbrauer & Leach, 1993; Eikeseth, Smith, Jahr, & Eldevik, 2002; Harris, Handleman, 

Gordon, Kristoff, & Fuentes, 1991; Howard, Sparkman, Cohen, Green, Gina, & 

Stainslaw, 2005; Lovaas, 1987; Romanczyk, Lockshin, & Matey, 2001; Smith, Groen, & 

Wynn, 2000). In addition, discrete trial approaches provide a task analysis of skills (i.e., a 

breakdown of a larger skill into manageable pieces), a focus on improving emerging 

attentional skills, and systematic data collection (Prizant & Wetherby, 1998).  

In contrast, advocates of social-pragmatic developmental approaches cite 

increased generalization of skills across settings, people, and materials because of the 

focus of teaching opportunities embedded within naturally occurring contexts (Greenspan 

& Wieder, 1998; Prizant & Wetherby, 1998). In addition, other potential benefits of 

social-pragmatic developmental approaches include naturally occurring reinforcement 

contingencies, focus on social interactions (Snow, Midkiff-Borunda, Small, & Proctor, 

1984), and focus on relationships  

Prizant and Wetherby (1998) and Thompson (2011) suggested that the approaches 

to intervention might not have to be an either/or proposition. Instead, selection of an 

intervention that relies on adult-initiated teaching opportunities or one that relies on 

child-initiated teaching opportunities may depend on a number of factors, including: (a) 

learner’s current communicative repertoire; (b) target skill(s); (c) intervention 

complexity; (d) interventionist skill; and (e) fidelity of intervention implementation. Even 

within an intervention, it is possible to be sensitive to both adult- and child-initiated 
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teaching opportunities, thus acknowledging the validity of both philosophical approaches 

to intervention  
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Table 1 

A Comparison of Discrete Trial Approaches to Intervention and Social-Pragmatic 

Developmental Approaches 

 

Discrete Trial Approaches to Intervention 

 

Social Pragmatic Developmental Approach 

 

 

Highly Structured 

 

Physical environment, teaching structure, 
reinforcement and consequences are 
predetermined and prescribed 

Flexibly Structured 

 

Focus is on teaching communication skills 
within a flexible environment that emphasizes 
spontaneous communication 

Discrete Behavior Focus 

 

Predetermined focus on vocal imitation. 
Behaviors taught are on objectively defined 
behaviors and sequentially taught. Speech is 
the traditional mode of communication 

Less Discrete Behavior Focus 

 

Behaviors taught may be focused on classes of 
behavior rather than discrete skills and taught 
in naturally occurring contexts. Multiple modes 
of communication are accepted 

Adult Driven Context 

 

Sequenced curriculum is adult driven and 
administered in 1:1 adult to child ratio 

Child Driven Context 

 

The environment and activities within the 
environment are maximized for child 
engagement. Multiple social groupings are 
utilized 

Predetermined Criteria 

 

Correctness of response is predetermined. Each 
response is evaluated as “correct” or 
“incorrect” 

Malleable Criteria 

 

Focus on acknowledging a child’s 
communicative bid (response) even if it is 
unconventional  

Focus on Adult-Initiated Opportunities 

 

Initial focus of teaching is on adult initiated 
teaching opportunities and child compliance 

Focus on Child-Initiated Opportunities 

 

Focus on turn-taking, reciprocity, and 
capitalizing on child’s engagement 

Not Necessarily Congruent with Typical Child 

Development 

 

Curricula used is often not informed by child 
development literature 

Child Development Framework 

 

Typical child development is used as the 
framework by which treatment planning and 
goals are created 

Reliance on Oral Language 

 

Minimal use of contextual support by 
interventionist and heavy reliance on oral 
language. 

Reliance on Contextual Supports 

 

Contextual supports such as visual and gestural 
cues are viewed as useful to help a learner 
navigate a social situation 
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Milieu Language Teaching. Milieu Language Teaching (MLT) is an example of 

a popular, naturalistic, evidence-based intervention that integrates both behavioral and 

social-pragmatic developmental components, which is often used to teach children with 

ASD (Kaiser, Yoder, & Keetz, 1992). Its sensitivity to both behavioral approaches and 

developmental social-pragmatic approaches is the reason it was selected as the 

independent variable of this study. MLT is rooted in three theoretical foundations: (a) a 

behavioral perspective on learning; (b) a social interactionist perspective, and; (c) an 

emphasis on parents as interventionists (Kaiser & Hancock, 2006).  

Hart & Risley (1975) proposed the original strategies for MLT, including: mand-

model, time delay, and incidental teaching.  First, in a mand-model strategy, the 

interventionist provides the verbal instruction to the learner by saying, “What do you 

want?” If the learner did not respond, the interventionist then modeled the correct 

response. The second strategy was the use of a time delay in between the mand and the 

model. Once a learner consistently responded to a mand-model sequence, the 

interventionist began to systematically increase the time between the mand and the 

model, with the goal of fading the model. Once a learner mastered a correct response to a 

mand, the focus of the intervention changed to increase the learner’s spoken utterances. 

In this strategy, the use of a mand and model is adult-initiated, whereas the third strategy 

originally proposed by Hart & Risley (1975) was referred to as incidental teaching relies 

upon the child to initiate each teaching opportunity. In incidental teaching, the adult 

follows the child’s attentional focus and capitalizes on their engagement with an object or 

activity in order to elicit vocabulary or other functional skills. The strategies within MLT 
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can therefore be considered either adult-initiated or child-initiated teaching opportunities. 

It is plausible that intervention fidelity could differ between the two types of teaching 

opportunities, because one requires the adult to be sensitive to a child’s communicative 

bid while the other does not.  

Since its original conceptualization, MLT has evolved to include a variant aimed 

at learners who are focused on improving pre-linguistic skills necessary for 

communication (Pre-linguistic Milieu Language Teaching) and learners who are focused 

on conversational skills (Enhanced Milieu Language Teaching). MLT also evolved to 

become an intervention that focused on using parents as interventionists (Kaiser, 1993 & 

Kaiser, Hancock, & Neitfeld, 2000).  MLT, in its current form, is focused on enhancing 

caregiver-child social/communicative interactions in the natural environment.  The 

procedure involves teaching strategies that include child-cued modeling (e.g., Alpert & 

Kaiser, 1992), mand-modeling (e.g., Rogers-Warren & Warren, 1980), time-delay (e.g., 

Charlop, Schriebman, Thibodeau, 1985), and incidental teaching (e.g., Hart & Risley, 

1975). MLT requires the interventionist to be sensitive to a child’s potentially 

communicative acts, even if they are unconventional (idiosyncratic). 

Parents as interventionists. The person who implements the intervention bears 

the responsibility of ensuring that a given intervention is implemented with a high degree 

of fidelity. There is ample empirical evidence that parents can serve as effective 

interventionists, in targeting a wide range of skills ranging from task engagement (Moran 

& Whitman, 1991) to increase in verbalizations (Laski, Charlop, & Schreibman, 1981) to 

decrease of challenging behaviors (Huynen, Lutzker, Bigelow, Touchette, & Campbell, 



 

 23 

1996). Parents have also been shown to be effective interventionists for complex 

intervention packages that require the implementation of a series of strategies (i.e., mand, 

model, time delay) in a specific sequential order and in response to a variety of child-

initiated behaviors (Kaiser et al. 2000, Kasineth et al, 2006).  

Parent coaching/training strategies that have been demonstrated to be effective 

include a combination of: (a) direct presentation (i.e., lecture, handout, slide 

presentation); (b) role-playing; (c) practice with child, and; (d) performance feedback 

(Cowart et al., 1984; Feldman, Case, Rincover, Towns, & Betel, 1989; Feldman, Case, 

Garrick, MacIntrye-Grande, Carnell, & Sparks, 1992; Huynen et al., 1996; Kashinath et 

al., 2006). The more engaged a parent is with the material being presented (e.g., role 

playing, practice, receiving feedback), the more likely they are to adopt and implement 

the intervention as intended (Dunst & Trivette, 2009; Friedman, Woods & Salisbury, 

2012). In addition, the more relevant the intervention is and the more it is implemented  

in a relevant context, the more likely the parent is to adopt and implement the 

intervention (Dunst & Trivette, 2009; Friedman & Woods, 2012).  

Parent responsivity and directiveness during child- and adult-initiated 

teaching opportunities.  Sameroff’s (2009) transactional theory posited that the parent 

and child are mutually influential with regard to a child’s development. The majority of 

research has been conducted with mothers and thus the term maternal responsivity is 

commonly used. A responsive act occurs when a mother (or father or caregiver) interacts 

with the child contingent upon the child’s current focus and attention and acknowledges 

the child’s communicative bid, even if it is unconventional or idiosyncratic (Medeiros & 
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Cress, 2016; Warren & Yoder, 2002). This communicative interaction approach echoes 

the social-pragmatic developmental approach previously described by Prizant & 

Wetherby (1998). Responsivity has been shown to impact communication development 

in typically developing children. This is particularly true in vocabulary development 

(Bronstein & Tamis-LeMonda, 2006; Masur, Flynn & Eichorst, 2005). Children whose 

mothers were more responsive to their communicative bids showed an increase in 

vocabulary compared to children of mothers who were less responsive.   

There is also evidence related to maternal responsivity and children with 

disabilities. Specifically, improved outcomes related to language, cognitive, social, and 

emotional development have been documented in children with disabilities who had 

parents who were more responsive to their communication overtures (Landry, Smith, & 

Swank, 2006; Mahoney, Pearles, Wiggers, & Herman, 2006; Medeiros & Cress, 2016; 

Tamis-LeMonda, Bornstein, & Baumwell, 2001; Warren & Brady, 2007; Walton & 

Ingersoll, 2015). These findings suggest that it is important that parents of children with 

ASD respond to their child when the he or she initiates communicative interactions 

(spoken, gestural, or graphic symbols).  

The relationship between increased maternal responsivity and communication 

development in children with disabilities should be viewed as conditional, given that 

some literature suggests parents of children with severe disabilities tend to be more 

directive  (i.e., the adult changes the child’s attention to match the adult’s purpose 

[Mederios & Cress, 2016]) in their communication styles and less responsive (Roach, 

Barratt, Miller, Leavitt, 1998, Tannock, 1988, Maurer & Sherrod, 1987).  For example, a 
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nonverbal child with ASD is less likely to make conventional communicative overtures 

(i.e., verbalizations, pointing, gesturing) than a typically developing child. The parent 

then may be less likely to be responsive to their idiosyncratic communicative overtures 

because (a) the parent is unsure if the child is in fact attempting to communicate 

(Sigafoos et al., 2000; Yoder & Warren, 2002), or (b) when the parent does respond, he 

or she is less likely to be reinforced for doing so because the child with ASD is less likely 

to reciprocate the interaction than a typically developing child. For example, in the 

context of a social-pragmatic developmental intervention, which relies heavily on the 

parent interventionist following the child’s lead to initiate a teaching opportunity, a 

parent who is more directive and less responsive to their child may miss out on valuable 

teaching opportunities. In addition they may provide less reinforcement for 

communicative bids, and/or provide fewer models that could shape a child’s idiosyncratic 

communicative bids into more conventional communicative bids. Furthermore, in a child-

initiated teaching opportunity condition, a child with a severe disability who engaged in 

communicative initiations at a lower rate than a typically-developing peer, the parent 

would have fewer opportunities to engage in instructional opportunities and teach new 

skills.  

Purpose of the Study and Research Questions 

This study sought to address a gap in research related to fidelity of parent-

implemented interventions. Current literature suggests that intervention fidelity is 

important, though often underreported in empirical studies. Current literature also 

suggests that parents can serve as effective interventionists. However, it is unknown how 
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fidelity may change over time when a parent implements an intervention that requires 

him or her to be more directive to his or her communication interactions as opposed to 

when a parent implements an intervention that requires them to be responsive to his or 

her child’s communicative overtures. Previous research has indicated that parents may 

tend to be more directive rather than responsive to children with severe disabilities, which 

suggests that they may be more likely to implement an intervention that relies more on 

adult-control and adult-initiated teaching opportunities compared to an intervention that 

relies on the child to initiate teaching opportunities. Therefore, the purpose of this study 

was to examine intervention fidelity over time of two parent- implemented interventions 

designed to teach novel vocabulary items to young learners with ASD. Eight research 

questions were investigated: 

1) Intervention Fidelity: During parent-implemented vocabulary intervention, 

did fidelity in the parent-initiated teaching opportunity condition deteriorate over time? 

2) Intervention Fidelity: During parent-implemented vocabulary intervention, 

did fidelity in the child-initiated teaching opportunity condition deteriorate over time?  

3) Vocabulary Acquisition: Did learners meet mastery criterion for each target 

vocabulary item taught in the parent-initiated teaching opportunity condition? 

4) Vocabulary Acquisition: Did learners meet mastery criterion for each target 

vocabulary item taught in the child-initiated teaching opportunity condition?  

5) Generalization: Did learners generalize target vocabulary items taught in the 

adult-initiated teaching opportunity condition to two-dimensional pictures present in 

storybooks?  
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6) Generalization: Did learners generalize target vocabulary items taught in the 

child-initiated teaching opportunity condition to two-dimensional pictures present in 

storybooks?  

7) Maintenance: Did learners maintain target vocabulary items taught in the 

adult-initiated teaching opportunity condition? 

 8) Maintenance: Did maintenance of target vocabulary items occur in the child-

initiated teaching opportunity condition? 
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Chapter 2 

LITERATURE REVIEW 

This chapter reviews empirical investigations related to topics relevant to the research 

questions articulated in Chapter 1, including: (a) intervention fidelity; (b) vocabulary 

acquisition for young learners diagnosed with ASD; (c) Milieu-Language Teaching 

(MLT), and; (d) parent responsivity and directiveness. Four separate electronic searches 

were conducted, identified articles coded and summarized accordingly. In this chapter, 

the search procedures and results will be presented sequentially, by topic. 

Fidelity Studies Literature Review 

Search procedures for fidelity studies. The purpose of the first electronic search, 

focused on fidelity studies, was to discover the extent to which issues relating to fidelity 

and early social communicative intervention among children diagnosed with autism 

spectrum disorder (ASD) had been investigated. The search utilized the following 

databases: (a) EBSCOhost; (b) PsychInfo; (c) Medline; (d) Web of Science; (e) PubMed; 

and (f) GoogleScholar.  All articles were required to be available in full text- English and 

published in a peer-reviewed journal. Key terms used were: “communication + 

intervention + fidelity + autism,” “procedural + fidelity + autism,” “treatment + 

integrity + autism,” and “parent + implemented + autism.” Across search engines, this 

search yielded 705 articles.   

Inclusion and exclusion criteria for fidelity studies. Inclusion criteria for studies 

that examined fidelity were: (a) included at least one participant diagnosed with ASD, (b) 

included at least one dependent variable (DV) that addressed intervention fidelity, (c) 
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involved parent-implemented intervention procedures, and (d) used experimentally-

controlled demonstrations of the effectiveness of a communication or behavioral 

intervention. A communication intervention study was defined the presence of at least 

one dependent variable focused on acquisition of an expressive or receptive vocabulary 

skills. A behavioral intervention study was defined as the presence of at least one 

dependent variable focused on challenging behavior and/or a socially acceptable 

replacement behavior. After removal of duplicates and irrelevant articles, a review of 

abstracts showed revealed that 22 intervention studies met the inclusion criteria. From 

these 22 studies, 16 were excluded after full review. Common reasons for exclusion 

included: (a) lack of measure of intervention or  (b) lack of parents’ implementation of 

the intervention. All 6 of the articles that met full inclusion criteria involved the 

utilization single subject experimental designs. 

Reliability of search procedures for fidelity studies. To ensure search accuracy, a 

post-graduate researcher with a PhD in Educational Psychology served as an independent 

coder. The individual conducted an independent search with the same combinations of 

key words used to identify articles addressing fidelity. This search yielded 100% 

interobserver agreement (IOA; agreements ÷ agreements + disagreements × 100). From 

the initial pool of 705 articles, 20% (140) were randomly chosen and presented to a 

coder, so they might determine whether each of them should be included or not based on 

the inclusion criteria. This yielded an IOA of 95%, computed as agreements divided by 

agreements plus disagreements multiplied by 100. Finally, the independent observer 

implemented an ancestral search of 30% of the articles, selected at random, that met the 
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selection criterion. Using the same item-by-item agreement formula, an IOA of 100% 

resulted. Throughout the reliability process, disagreements were resolved through 

discussion, and a final consensus was reached in each case. 

Coding areas addressed in fidelity studies. The coding instrument was comprised 

of 17 items organized under four categories that included: (a) participant characteristics, 

(b) study characteristics, (c) participant outcomes, and (d) fidelity. See Appendix A for 

appendix of categories and definitions of codes.  

Coding reliability and analysis for fidelity studies. From the six qualifying studies, 

50% (3 studies) were randomly selected to assess IOA. Each coder independently coded 

the parameters examined using the coding instrument. IOA was calculated as agreements 

divided by agreements plus disagreements multiplied by 100. On average, IOAs for items 

involving participant characteristics was 98.00% (range 90.00%-100.00%); study 

characteristics mean IOA was 95.05% (range 89.00%-100%); participant outcomes mean 

IOA was 92.00% (range 90.00%-100%); and fidelity outcomes were 100% (range = 

95.00% -100%). All cases of disagreement were discussed until resolved. 

Results: child participant characteristics in fidelity studies. Table 2 summarizes 

child participant characteristics across included studies. There were a total of 30 child 

participants across six SSED studies. The majority (26) of the participants were male 

(86.7%), while only four (13.3%) were female. Of the 30 children, 28 (93.3%) were 

diagnosed with ASD, one was diagnosed with a severe language impairment, and one 

was diagnosed with both ASD and Attention Deficit Hyperactivity Disorder (ADHD). 

Across studies, the children ranged in age from 2;4 to 7;0 (M=5;7). A number of different 
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measures were used to describe participants’ functioning. One study (Randolph, Stitcher, 

Schmidt, & O’Conner, 2011) did not describe the child participants’ present levels of 

performance in any domain. This study only reported gender and age as participant 

descriptors. Three studies reported different measures to each participant to describe their 

present levels of performance (Bailey & Blair, 2015; Sears, Blair, Ivoanne, Crossland, 

2013; Coolican, Smith, Bryson, 2010). Across these studies, the Vineland-II; Clinical 

Evaluation of Language Fundamentals-Preschool Edition (CELF;P-2); Preschool 

Language Scales-4th edition (PLS-4), Differential Abilities Scales (DAS); Bayley-III; 

WPSIII; and descriptive information (i.e., anecdotal information about the number of 

words used on a daily basis, presence/absence of challenging behavior) were used to 

describe the participants. All participants were described as having moderate to severe 

language delays. One study (Meadan, Snodgrass, Meyer, Fisher, Chung, & Halle, 2016) 

administered the PLS-5 to all participants. These participants scored a total language 

standard score ranging from 53-75 (M=68). Finally, one study (Ingersoll & Wainer, 

2013) administered both the Bayley-III and PLS-5 to all eight of its participants. 

Percentiles were reported for each participant (Bayley-III mean cognitive age was 25.9 

months, SD= 6.5 months; PLS-5 language age mean was 22.9 months, SD=6.0 months).  
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Table 2 
Characteristics of Child Participants for Included Fidelity Studies 

Child Characteristics 
 
 

N=30 across 6 SSED Studies 

Gender N % 

Male 26 86.7% 
Female   4 13.3% 

 

Disability 

  

ASD 28 93.3% 
Language delay   1   3.3% 
Multiple   1   3.3% 

 

Age 

  

1-3   4 13.3% 
3;1-3;11   7 23.3% 
4;0-4;11   7 23.3% 
5;0-5;11   5 16.7% 
>6;0   7 23.3% 

 

Results: adult participant characteristics in fidelity studies. Table 3 displays a 

summary of adult participant characteristics from included fidelity studies. A total of six  

SSED studies were included in this systematic literature review. However, in two of the 

studies (Bailey et al., 2015; Sears et al., 2012), the authors did not describe individual 

adult participant characteristics. Instead, the authors referred to families and did not 

provide any demographic information on the families; therefore, in Table 1, these two 

studies are not included in the summary of adult participant characteristics. (Note: These 
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two studies are, however, included in the child characteristics’ portion of the table, as the 

authors did describe child participants).  

Across four studies, a total of 24 adults served as interventionists; 22 of whom were 

female (21 mothers and one grandmother). Ages were not reported for 18 (75.00%) of the 

adult participants. In the studies that did include adult age information, 50% (3 studies) of 

the adult participants were between the ages of 30-39. Level of education (i.e., high 

school diploma, college diploma, graduate diploma) was not reported for 29.2% (seven) 

of the adult participants. Of the 17 participants who did have their levels of education 

reported, 29.2% (seven) had completed some college or had obtained an associate’s 

degree. One mother had not completed high school. Three had completed high school, 

and six had either obtained a bachelor’s degree or a graduate degree. Income ranges were 

reported for 12.5% of participants (3). Of the three reported participants, one reported a 

household income of less than $20,000 annually, one reported an annual household 

income between $31,000 and $49,000, and one reported an annual household income 

above $50.000.  
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Table 3 

Characteristics of Adult Participants for Included Fidelity Studies 

Adult Characteristics 
 

N=24 across 6 SSED Studiesa 

Gender  N     % 

Male   4 15.4% 
Female 22 84.6% 

 

Age 

  
 

20-29   1   3.8% 
30-39   3 10.7% 
40-49   0    0 
+50   2 76.9% 
Not specified 18 75.00% 

 

Education Level 

  

< H.S.   1   3.8% 
High school diploma   3 11.4% 
Some college/AA   7 26.9% 
College diploma   4 15.4% 
Graduate degree   2   7.7% 
Not specified   7 29.2% 

 

Income   

20-30K   1 4.2% 
31-49K   1 4.2% 
50-60K   1 4.2% 
Not specified 21 87.5% 

 

aTwo studies,  Bailey et al.(2015) and Sears et al.(2012) did not specific the number 
of adult participants. Both authors referred to families rather than to individual parent 
participants. Therefore these two studies are omitted for adult characteristics only. 
(Both studies included child demographic information).  
 

Results: study characteristics of fidelity studies. All studies included the 

measurement of parent fidelity of intervention implementation as one of their dependent 

variables. All studies utilized a checklist to measure fidelity. The checklists were 

comprised of a task analysis of the critical components identified by the authors of each 
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study. Intervention fidelity of a session was calculated by dividing the number of fidelity 

components observed (either through live coding or video coding) over the total number 

of fidelity items in the checklist. Across studies, the checklists included between five and 

15 items.  

All of the studies included maintenance probes, during which fidelity data were 

collected. The number of maintenance probes ranged from one to eight and were spaced 

out from one-week post intervention to several months post intervention. In all but one 

study, the checklists used to calculate fidelity per session were the same for intervention 

and maintenance phases of each study. However, in Bailey et al. (2015), the checklist in 

the intervention phase of the study was more complex, and as the child entered the 

maintenance phase, the checklist was faded to include fewer steps. For example, the 

treatment target for one participant, David, was independent dressing. During the 

intervention phase, David’s mother was trained to implement 15 steps, which consisted of 

verbal and physical prompts, to teach David to get dressed. When David reached mastery 

criterion in the intervention phase (80% or above correct responding for three consecutive 

sessions), he was then moved to the maintenance phase of the study, which consisted of 

fading of parent prompts as well as modifying the fidelity checklist. Upon beginning the 

maintenance phase, David’s mother was coached to no longer provide verbal prompts for 

every item of clothing and the fidelity checklist was faded from 15 steps to 10 steps. Five 

of the six studies reported that parents were able to maintain an intervention fidelity of 

80% or above across all probes. One study (Meadan et al., 2016) reported lower parent 

performance during maintenance probes. Specifically, one parent successfully 
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implemented mand and model strategies, however failed to implement time delays. One 

parent implemented mand, model, and time delay strategies but at lower rates than in the 

intervention phase. Finally, one parent participant implemented mand, model, and time 

delay strategies at lower rates and with more variable performance than in the 

intervention phase.  

Four of the six studies measured generalization. Generalization probes were 

conducted across both settings and people for three of the studies. One study conducted 

generalization probes only across people. Across the four studies, generalization findings 

were generally positive. For example, Ingersoll and Wainer (2013) reported that two out 

of three parents were able to generalize intervention implementation. Meaden et al. 

(2016) defined generalization probes as those intervention sessions conducted in the 

absence of coaching and feedback and they slightly more variable findings from two 

generalization probes conducted 1-3 weeks post intervention. Out of three parent 

participants, one successfully generalized intervention mand, model, and time-delay 

strategies. One parent participant successfully implemented mand and model strategies 

but failed to successfully implement time-delays; and one participant showed variable 

implementation of time delay strategies.  

Results: parent coaching strategies and child outcome measures in fidelity 

studies. Across studies, there were several commonalities in the parent coaching 

strategies that were used during training. All studies implemented direct lectures, 

supplemented by handouts, slides, charts, or a combination of the three. All studies also 

used some form of guided practice and direct feedback from a researcher. The guided 
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practice format varied between the parent working with their child, working with a 

researcher, or a combination. Two studies also used video recordings during trainings. 

One study (Meadan et al., 2016) used Question and Answer (Q&A) time during each 

training session. Two studies (Bailey et al., 2015; Sears et al., 2015) described their 

trainings as a collaborative and facilitated model. In this model training sessions involved 

families meeting with a researcher as a team, generated common child-centered goals, 

and action plans. Of the reviewed studies, two only provided coaching and feedback 

during the initial training period (Coolican et al., 2010; Randolph et al. 2011). The 

remaining studies provided ongoing coaching and feedback on variable schedules 

throughout the duration of the study. Bailey et al. (2015) provided ongoing coaching on a 

fixed schedule (1x/week for 20min) throughout the intervention. In addition, parents 

received dedicated feedback sessions once per week for 10-15 min. Ingersoll and Wainer 

(2013) also provided ongoing coaching on a fixed schedule of 1 hr sessions 1-2 per week. 

Finally, Meadan et al. (2016) provided caregivers with ongoing coaching sessions once 

per week for 30 min and separate 45 min feedback specific sessions once per week for 

the duration of the study. Sears and Blair (2013) provided additional coaching and 

feedback only if the parents’ intervention fidelity fell below 80% for two consecutive 

sessions. If this happened then two additional 15 min coaching sessions were offered. 

There were no conclusions provided about the efficacy of the various parent-coaching 

strategies.  

Child outcome measures included frequency of challenging behavior (Bailey et al., 

2015), social–communication initiations (Meadan et al., 2016), and frequency of 
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spontaneous language (Ingersoll et al., 2013). Across studies, all children responded to 

the intervention and showed improvement on their specific dependent measures, though 

effect sizes were not reported.  

 

Fidelity Summary 

Of the six reviewed studies, all the study authors described their independent variable 

as a social-pragmatic approach to intervention as opposed to a DTT type of intervention. 

This is in contrast to much of the previous literature, which has focused on intervention 

fidelity in discrete trial interventions. However, in previous literature it was not common 

for parents to serve as the interventionist. Of the six reviewed studies, the majority of the 

child participants were male, between the ages of 3;0-4;11. All child participants had 

documented moderate to severe language delays. Parents who served as interventionist 

were predominately female. Demographic information related to parents education level, 

income, and age were not fully reported across studies. Of the studies that did report 

additional demographic information, the parents were over 50 and had some college. 

None of the studies reported on parents’ previous exposure to early intervention or their 

skill level related to intervention implementation. However, after varying levels of pre-

intervention coaching all studies reported that parents could be trained to be effective 

interventionists, with mean treatment fidelity at or above 80% during each session for all 

parent participants. Pre-intervention coaching ranged from two to 10 hours. Common 

strategies, across studies, included direct teaching, handouts, role-playing, practice, and 

feedback. Five of the six studies provided ongoing coaching and feedback sessions, these 
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‘booster’ sessions were provided most commonly on a fixed interval schedule, however 

one study included follow up coaching based off of parent intervention implementation 

performance. Overall, parents displayed an ability to maintain a high level of intervention 

fidelity in the absence of coaching. All of the studies conducted maintenance probes; five 

of which reported successful maintenance of parent skill in all maintenance probes. One 

study (Meadan et al. 2016) reported a decrease in skills during the maintenance phase. 

Four of the six studies conducted generalization probes. From these four studies, 

generalization was successful across settings or individuals (or both) for all parent 

participants except for one. Because a small number of studies were included in this 

review, it is difficult to evaluate variations of different coaching strategies. Overall, 

results from these six studies provide evidence that parents can implement interventions 

with high fidelity (though most often in the presence of ongoing support). In addition, 

when parents served as interventionists, all child participants were able to meet their 

treatment outcomes. There is, however, a gap in research related to parent-implemented 

interventions when the interventions are more discrete trial in nature (i.e., more reliant on 

adult-initiated teaching opportunities) versus more naturalistic as the present literature 

review has just analyzed.  It is unknown, based on present literature, if intervention 

fidelity would vary dependent on the nature of the intervention.  

Vocabulary Acquisition in Young Learners with ASD Literature Review 

Search procedures for vocabulary acquisition studies. A second electronic search 

was conducted to identify articles that examined spoken vocabulary acquisition for young 

learners with ASD. The purpose of this search was to determine how young children with 
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ASD acquire spoken vocabulary. Key terms used during the search included: 

“vocabulary + acquisition + autism,” “spoken + vocabulary acquisition,” and 

“expressive + vocabulary + acquisition +autism.” The following databases were used: 

(a) Academic Search Premier,  (b) PsychInfo,  (c) Medline, (d) Web of Science, (e) 

PubMed,  (f) CINHAL, and (g) INGENTA. Articles included were those available in full 

text English and published in peer-reviewed journals. The initial search yielded 1,711 

articles. 

Inclusion/exclusion criteria for vocabulary acquisition studies. Inclusion criteria 

for vocabulary acquisition studies were that they: (a) included a dependent variable(s) 

related to spoken vocabulary acquisition; (b) utilized either an SSED, experimental group 

design, or non-experimental research design; (c) served at least one learner diagnosed 

with ASD between ages 3;0 and 5;11 and; (d) served participants for whom English was 

the primary language spoken at home. Articles were excluded that implemented MLT, 

Prelinguistic MLT, or Enhanced MLT as an independent variable because a systematic 

review specific to topic was also completed for inclusion in this Chapter. Articles were 

also excluded that examined nonverbal learners with ASD. This was done because the 

participants of the present research study already spoke several words and nonverbal 

children may have different patterns of acquisition than those who acquire spoken 

language or respond to intervention more readily (Koegel, Shiratova, & Koegel, 2009). 

After irrelevant articles and duplicates were removed from the article pool, 20 studies 

remained. Upon full review, an additional eight articles were excluded. Reasons for 

exclusion included: (a) dependent variables did not involve spoken vocabulary 
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acquisition (e.g., receptive communication or sign language served as a dependent 

variable); (b) age-range of participants was not between 3;0 and 5;11; (c) children were 

diagnosed with Fragile X Syndrome, not ASD; (d) children were identified as high risk 

for ASD but had not been formally diagnosed with ASD. Although all of 11 studies 

utilized a group design, only one was experimental. The ten remaining studies were 

correlational/observational, meaning there were no manipulations of an independent 

variable(s). The one experimental study (Schreibman & Stahmer, 2013) compared spoken 

vocabulary for young children who were taught either Pivotal Response Training (PRT) 

or Picture Exchange Communication System (PECS). PRT is a behavioral intervention 

that relies heavily on the child’s natural environments and learning opportunities present 

within these contexts. PECS utilizes graphics to teach communication skills to 

individuals with ASD and other disabilities. A primary difference between PRT and 

PECs is that PRT relies on verbal prompting from the interventionist to teach 

communication skills while PECs relies on graphic modes of communication to increase 

skill level.  

Reliability of search procedures for vocabulary acquisition articles. To ensure 

search accuracy, a post-graduate researcher with a PhD in Educational Psychology served 

as a second independent coder. She conducted an independent search with the same key 

words used to identify articles addressing spoken vocabulary acquisition in young 

learners with ASD. This search yielded 98% interobserver agreement (IOA; agreements ÷ 

agreements + disagreements × 100). From the initial pool of 1,711 articles, 340 (19.8%) 

were randomly chosen for the independent coder to determine whether each of them 
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should be included or not based on the inclusion criteria. This yielded an IOA of 90%, 

computed as agreements divided by agreements plus disagreements multiplied by 100. 

Throughout the reliability process, disagreements were resolved through discussion, and 

a final consensus was reached. 

Coding instrument for vocabulary acquisition studies. The coding instrument was 

comprised of 11 items organized under three categories: (a) participant characteristics, (b) 

study characteristics, and (c) study outcomes. See Appendix B for a list of codes used.  

Coding reliability and analysis for acquisition studies. From the 11 qualifying 

studies, 36.3% (four) were randomly selected to assess IOA. Each coder independently 

coded the parameters examined using the coding instrument. IOA was calculated as 

agreements divided by agreements plus disagreements multiplied by 100. On average, 

IOAs for items involving participant characteristics were 95.00% (range 89.00%-

100.00%), study characteristics mean IOA was 90.00% (range 80.00%-100%), and study 

outcomes mean IOA was 89.00% (range 80.00%-100%).  

Results: child participant characteristics in vocabulary acquisition studies. Table 

4 displays child participant characteristics in included articles on vocabulary acquisition 

in young learners with ASD. A total of 552 children, ages 1;8-11;0 (M= 3;6) participated 

across 11 studies. However, per the inclusion criteria, all studies included at least one 

learner between the ages of 3;0-5;11. Of the 552 child participants, 488 (88.4%) were 

male, and 64 (11.6%) were female. 

Of the 11 studies examined, four (36.3%) did not provide standardized assessment 

information regarding cognitive abilities. Each study documented that the child 
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participants with ASD exhibited some level of cognitive deficit. Five studies (45.5%) 

included Mullen Scales of Early Learning (MSEL) measures; however, studies reported 

different metrics (i.e., age equivalence, percentile, standard score by domain, and total 

standard score), thus making it difficult to directly compare learner performance levels 

across studies.  

With respect to communication skills, all reviewed studies administered the CDI: 

gestures and words or CDI: words and sentences. However, findings were reported using 

several different summary measures (e.g., descriptive information, standardized scores), 

thus making learner performance across studies difficult to directly compare. However, 

all authors documented that their child-participants spoke between 3-11 words. The 

Vineland-II was also administered in three of the studies. Two of the studies administered 

only portions of the assessment related to expressive and receptive communication. 

Results from the Vineland-II across studies indicated that the child participants 

experienced a delay in both expressive and receptive communication.  

Table 4 
Characteristics of the Child Participants for the Included Vocabulary Acquisition Studies 

Child Characteristics 
 
 

N=552 across 12 group design studies 

Gender       N     Percent 

Male 488 88.4% 
Female   64 11.6% 

Cognitive Assessment Used   
MSEL    5 38.4% 
Leiter    1   8.3% 
Bayley    1   8.3% 
Not specified    4 33.3% 
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Results: vocabulary acquisition study characteristics.  Schreibman & Stahmer, 

(2014) examined the efficacy of two different communication interventions designed to 

teach spoken vocabulary to young learners with ASD. Participants were randomly 

assigned to receive 285 hours of PRT or 285 of PECs training, both over the course of 23 

weeks. Child participants were matched on three two-level variables: (a) total words in 

repertoire (0 or 1-9); (b) age (18-32 mos or 33-47 mos), and; (c) cognitive functioning 

(low: adjusted score of less than or equal to 50 on the MSEL or high: adjusted score of 

greater than or equal to 50 on the MSEL). For every two children that were matched on 

all variables, one was randomly assigned to the PRT condition and one was assigned to 

the PECS condition). Regardless of intervention condition to which a child participant 

was assigned, parents received two weekly two-hour parent-training sessions in a clinical 

setting and an additional five two-hour sessions per week in-home for the first 15 weeks 

of the study. For the final eight weeks of the study, parents received one two-hour parent 

education session per week in a clinical setting and two 2-hour sessions per week in-

home. The components of the parent training were not described in the study. Dependent 

measures included: (a) spoken language, as measured by the MSEL; (b) spoken 

vocabulary, as measured by the Expressive One Word Picture Vocabulary Test-Revised 

(EOWPVT); (c) adaptive communication, as measured by the Vineland-II; and (d) parent 

satisfaction, as measured by an author created survey.  

The remaining 10 non-experimental group design studies utilized data gathered in 

various contexts in order to determine vocabulary acquisition patterns and trends in 

young learners with ASD. Two studies (Hudry et al., 2010; Kover, McDuffie, Hagerman, 
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& Abuedutto, 2013) examined expressive and receptive communicative abilities. 

Burgess, Audet, & Harjusola-Web (2013) used LENA technology and Kover, Davidson, 

Sindberg, & Weismer, (2014) used video recordings to gather language samples of young 

children with ASD.   

Results: Overall Outcomes Related to Vocabulary Acquisition in Young 

Learners with ASD. Observational studies confirmed that expressive vocabulary 

acquisition was impaired compared to that for typically developing peers. Overall, the 

later the onset of the use of gestures (even unconventional) the more pronounced the 

delay in spoken vocabulary. Another finding was that receptive vocabulary was often 

more impaired than expressive. However, the level of discrepancy between receptive and 

expressive vocabulary was highly variable. For example, Kover and colleagues (2013) 

found that young males with ASD had receptive vocabulary that was impaired in terms of 

onset (level), and rate (trajectory slope of growth) relative to chronological age, 

nonverbal IQ, and relative to expressive vocabulary.  

Review of Milieu Language Teaching (MLT) Investigations Search procedures 

for MLT articles. A third electronic search was also conducted related to Milieu 

Language Teaching (MLT). The purpose of this search was to determine the extent and 

success of this intervention procedure with young children experiencing developmental 

disabilities, including ASD. The independent variable (MLT and its variants of PMT and 

EMT, previously described in Chapter 1) were further coded because previous literature 

that found the independent variable in many experimental studies was not well defined 

which in turn impacted how intervention fidelity could be analyzed and reported 
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(Gresham, DiGennaro, & Reed, 2007; Moncher & Prinz, 1991; Peterson, Horner, & 

Wonderlich, 1982; Wheeler, Bagget, & Fox, 2006).  

The independent variable was coded using an intervention intensity framework 

proposed by Warren, Fey, & Yoder (2007). Their rubric included four quantitative 

intensity dimensions: dose, dose frequency, total intervention duration, and cumulative 

intervention intensity. Dose was defined as the “number of properly administered 

teaching episodes during a single intervention session” (p. 71). In their taxonomy, Dose 

represented an umbrella term that included three subcomponents: (a) the average rate of 

teaching episodes per unit of time, (b) the length of the intervention session, and (c) the 

distribution of episodes over the session. Dose frequency was defined as “the number of 

times a dose of intervention is provided per day and per week” (p. 72). Total duration 

was defined as the overall time period during which an intervention is implemented. 

Finally, cumulative intervention intensity, a summative metric, was the product of dose × 

dose frequency × total intervention duration. A fifth, qualitative dimension, dose form 

was defined as “the typical task or activity within which the teaching episodes are 

delivered” (p. 71).   

This electronic search updated one that was conducted in March and April, 2013 by 

Parker-McGowan, Chen, Reichle, Pandit, Johnson, and Kreibach (2013). This article was 

chosen to update because it was the last published systematic review of MLT that 

examined the way the independent variable (MLT) was operationalized and reported in 

the empirical literature. Parker-McGowan et al. (2013) utilized the framework proposed 

by Warren, Fey, and Yoder (2007) to operationalize the treatment intensity within each 
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study included in the review. In addition, intervention fidelity was coded in this literature 

review.  In the original search, the following seven electronic databases were used: 

Academic Search Premier, Education Resources Information Center (ERIC), PsychInfo, 

CINHAL, Ovid, Web of Science, and INGENTA. Key terms used in each database 

search included: “milieu +teaching,” “enhanced + milieu + teaching,” and “ 

prelinguistic + milieu + teaching.” Electronic searches of the tables of contents of 64 

journals between 1980 and 2013 were conducted. The electronic journals searched are 

listed in Appendix A. Subsequently an ancestral search (i.e., examination of all 

references) was also conducted. These search procedures originally yielded 311 articles. 

To update this original search, the same criteria described in the previous section were 

utilized as previously used key terms were entered into the same databases. This search 

yielded two articles published since April, 2013 (Franco, Davis, & Davis, 2013; Julien & 

Reichle, 2016), for a total of 313 articles. In addition, GoogleScholar identified articles 

that had cited Parker-McGowan et al. (2013). This search yielded five articles none of 

which were specific to MLT.  

Inclusion and exclusion criteria MLT studies. Inclusion criteria for studies that 

examined MLT both for the original search (Parker-McGowan et al., 2013) and the 

updated search were: (a) used experimentally- controlled demonstrations of the 

effectiveness of MLT, enhanced MLT, or prelinguistic MLT; (b) had been published 

between 1980-2016; (c) served at least one learner with a documented developmental 

disability; (d) included at least one dependent measure that addressed child social-

communicative skills. A review of abstracts showed a total of 57 studies met the 
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inclusion criteria. From these 57 studies, 12 were excluded after full review for not 

meeting the inclusion criteria. Common reasons for exclusion included: (a) non-use of an 

experimental SSED and (b) implementation of an intervention procedure that was not 

considered MLT. A total of 45 studies met the inclusion criteria. Of these, 31 used SSED 

and 14 utilized group designs. Within the 14 group design studies, nine experiments were 

conducted using the same data set. Yoder and Warren (1998, 1999, 2001a, 2001b) used 

the same data set, as did Yoder and Stone (2006a, 2006b) and Warren et al. (2008). To 

avoid misrepresentation of the total number of participants across the studies just cited, 

the participants and their characteristics were only recorded once. Therefore, of the 14 

group design studies, only eight studies were coded for the analysis. 

Reliability of Search Procedures for MLT studies. To ensure search accuracy, a 

post-graduate researcher with a PhD in Educational Psychology served as a second 

independent coder for all four electronic database searches. The same combinations of 

key words previously described were used in the independent search, which yielded 

100% interobserver agreement (IOA; agreements ÷ agreements + disagreements × 100). 

Subsequently, 20% of the journals reviewed (13 journals) were randomly selected, and 

the independent observer repeated the application of the same combinations of key 

words. This search resulted in 100% IOA, computed as agreements divided by 

agreements plus disagreements multiplied by 100.  

Next, among the initial pool of 313 articles from electronic and journal searches, a 

random sample of 20% of the articles was identified, each article of which, based on the 

inclusion criteria, two observers reviewed to determine whether to include them. This 
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yielded an IOA of 98%, computed as agreements divided by agreements plus 

disagreements multiplied by 100. Finally, the independent observer implemented an 

ancestral search of 30% of the articles that met the selection criterion. Using the same 

item-by-item agreement formula, an IOA of 100% resulted. Throughout the reliability 

process, disagreements were resolved through discussion, and a final consensus was 

reached. 

Coding instrument for MLT studies. For all included studies, the coding instrument 

was comprised of 48 items organized under four categories that included: (a) participant 

characteristics; (b) study characteristics; (c) learner outcomes, and; (d) dosage parameters 

(dose [distribution of teaching episodes, length per session, and teaching episodes per 

session], dose form, dose frequency, total intervention duration, and cumulative 

intervention intensity] [Warren et al., 2007]). Dosage parameters were coded to 

determine the extent that the independent variable (MLT) was operationalized in each 

study. For studies using a group design, the group using an MLT approach was 

considered the experimental group; the group using no instruction, an alternative 

approach, or fewer elements of an MLT approach was considered the control group. The 

dosage parameters were further coded for experimental and control groups in the group 

design studies to examine whether investigations controlled treatment intensity between 

treatment and control groups.  

In the original literature search (Parker-McGowan et al., 2013), two doctoral-level 

coders independently coded a small subset of selected articles from the identified 

literature to refine the coding instrument (n = 4; two using SSED, and two using group 
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designs). They made necessary changes to the coding instrument after discussing 

problematic areas. The coding items remained the same, but the operational definitions of 

each item were modified for clarity. This process was not repeated for the two articles 

identified through the updated search. A list of the operational definitions for the coding 

items is presented in Appendix C.  

Coding reliability and analysis for MLT studies. From the 45 qualifying studies, 14 

(32.6%) were randomly selected to assess IOA. Each coder independently coded the 

parameters examined using the revised coding instrument. IOA was calculated as 

agreements divided by agreements plus disagreements multiplied by 100. On average, 

IOAs for items involving participant characteristics, study characteristics, learner 

outcomes, and dosage parameters were 97.4% (range = 85.7% ~ 100%), 94.6% (range = 

85.71% ~ 100%), 98.3% (range 91.6-100%), and 91.8% (range = 85.71% ~ 95.2%). All 

cases of disagreement were discussed until resolved. 

Results: participant characteristics in MLT studies. A total of 499 participants met the 

inclusion criteria. Table 5 displays participant characteristics across the studies. Of these, 

111 participants were in 31 SSED studies and 388 participants were in eight group-design 

studies Four (50%) of the eight group design studies did not separately report gender for 

experimental and control groups (i.e., Yoder et al., 1995; Yoder & Lieberman, 2010; 

Yoder & Stone, 2006a, 2006b; Yoder & Warren, 1998, 1999, 2001a, 2001b, 2002). Child 

participant data in both SSED and group studies were coded for gender, intellectual level, 

disability, and communication ability. The majority of child participants were male 

(55.5%), with a developmental delay (51.4%). Children with ASD represented 
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approximately 16% of the participants. The cognitive functioning was not specified for 

almost half of the children (47.9%). Of those whose cognitive functioning was reported, 

the majority (28.9%) were reported to have a mild to moderate disability. 

Table 5 
Characteristics of Participants for the Included MLT Studies 

Characteristics 
 

 N=499 across 39 studies  

    Gender N Percent 

        Male 277 55.5% 

        Female 108 21.6% 
        Not Specified 
 

114 22.8% 

   Intellectual Level N Percent 
        Within Normal Range 60 12.0% 
        Borderline 43   8.6% 
        Mild 88 17.6% 
        Moderate 56 11.3% 
        Severe 13   2.6% 

        Not Specified 239 47.9% 

    Disability N Percent 
        Autism Spectrum Disorders 81 16.2% 
        Intellectual Impairment 67 13.4% 

        Developmental Delay 256 51.4% 
        Language Delay 78 15.6% 
        Deaf 1   0.2% 
        Cerebral Palsy 3   0.6% 
        Multiple Disabilities 4   0.8% 
        Unknown 9  1.8% 

 

Results: study characteristics of MLT articles. Table 6 summarizes the 

characteristics of the reviewed studies. The majority used MLT as an independent 

variable  (58.9%, 23 studies). Eight studies (17.9%) implemented PMLT while seven 

(17.9%) studies implement EMLT. The remaining study used a combination of the 

variations of MLT.  The targeted skill for the majority of studies was single word 
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acquisition (328 individuals).  Approximately half of reviewed studies included 

maintenance outcomes (51.3%) with maintenance probes ranging from 4 weeks post-

intervention to 6 months post-intervention. Approximately 71.8% of studies (28) included 

generalization outcomes. Of the 28, the majority (75%) were across settings (i.e., home to 

school) the remaining studies that included generalization outcome measures probed 

generalization across interventionists or did a combination of generalization probes 

across settings and interventionists.  

The most common interventionist, across studies, was a researcher (48.7%, 19 

studies), followed by parents (17.9%, 7 studies). The majority of studies reported on 

reliability (97.4%, 38 studies). Similar to previous research related to fidelity reporting, 

only 18 studies (46.2%) reported intervention fidelity. Across these studies, all authors 

stated fidelity remained at 100% and reliability remained above 80%  

Table 6  
Summary of Study Design Elements for Reviewed Articles 

Characteristics 

 

N Percent 

 N =499 Participants Across 39 Studies 
 

Independent variable (n=39)   

Milieu language teaching (MLT) 23 58.9 
Enhanced MT (EMLT) 7 17.9 
Prelinguistic MT (PMLT) 8 20.5 
Modified MLT 

 

1 2.6 

Most Complex Treatment Target (n=499)   

Vocalization 12 2.4% 
Single words 328 65.7% 
Phrases 126 25.6% 
Sentences 12 2.4% 
Graphic Symbols 3 0.6% 
Messages on VOCA 3 0.6% 
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Signs 6 1.2% 
Not Specified 

 

9 1.8% 

Maintenance (n=39 studies)   
With maintenance 19 48.7% 
Without maintenance 

 

20 51.3% 

Generalization (n=39 studies)   
With generalization 28 71.8% 
Without generalization 

 

11 28.2% 

Implementer (n=39)   

Researchers 19 48.7% 
Parents 7 17.9% 
Teachers 4 10.4% 
Therapists 2   5.1% 
At Least Two Types 
 

7 17.9% 

Reliability (n=39)   
IOA>80%/Kappa>60% 38 97.4% 
Unreported 
 

1   2.6% 

Fidelity (n=39)   
Reported 18 46.2% 
Unreported 21 53.8% 

 

Learner outcomes in MLT studies. Across studies, authors reported varying degrees 

of improvement in the learner performance measures. Specifically, all SSED studies 

reported an increase in the use of the treatment target(s) (i.e. vocalizations, single words, 

phrases/sentences) between baseline and intervention via visual inspection (effect sizes 

were not reported). Group design studies showed a difference between pre-post for the 

experimental groups, though effect sizes were not reported. Overall, MLT, PMT, and 

EMT were demonstrated to be effective interventions for individuals with ASD and other 

disabilities.  
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Dosage parameter characteristics. Table 7 summarizes the dosage parameters that 

were reported within the included investigations. Of the 39 studies that were coded, 12 

provided dosage information on all parameters (i.e., dose, dose form, dose frequency, 

total duration, and cumulative intervention intensity). Within the investigations that 

reported on all dosage parameters, 66.6% (8) reported on all of the dosage parameters in 

the Method sections. The remaining 36.4% (4) addressed all the parameters, some of 

which had to be extracted from the data displayed.  

Dose. Dose (defined as teaching episodes per session) was reported in 18 of 39 

studies (46.2%). The average teaching episodes per session were 25 (range = 2–110). 

Sixteen (41.0%) of the studies implemented the intervention in clinical settings including 

university-based clinics, private intervention centers, and research laboratories. Eleven 

studies (28.2%) implemented the intervention in schools (e.g., classroom, playroom). 

Seven studies (17.9%) implemented the intervention in the home (e.g., living room). 

Finally, five (12.8%) implemented the intervention in at least two different settings (e.g., 

both school and community, both clinic and home).  

Dose form. Teaching episodes per session were delivered across the participants’ 

daily routines in five (12.8%) studies. Twenty-seven studies (69.2%) used intensive 

teaching episodes (training opportunities were delivered in a discrete trial format). Three 

studies (7.7%) reported that the teaching opportunities were distributed in both an 

intensive manner (i.e., discrete trial) and diffusely across routines. Four (10.3%) 

investigations did not explicitly report the distribution form of the episodes. Thirty-four 

(87.2%) studies reported session length. In these studies, mean session length was 22 min 
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(range = 5–90) per session. For interventions with episodes distributed in a diffused form, 

the length of one session refers to the cumulative duration of several sub-sessions across 

daily routines or activities per day. However, for interventions with episodes distributed 

in an intensive form, the length of one session refers to the specific duration within which 

a series of teaching episodes were delivered per day. 

Dose frequency. Among the studies, 35 (88.8%) studies reported dose frequency. The 

mean frequency was 4.4 (range = 1–17) sessions per week.  

Total duration. Twenty-seven out of the 39 studies (69.2%) reported the total 

intervention duration (number of weeks in which the intervention was implemented), 

resulting in a mean of 16.8 (range = 3.5–24) weeks. Total duration information was 

reported in the Method section for 19 articles, in the abstract for two articles, and in the 

Results section for six articles.  

Cumulative intervention intensity. Fifteen of the 39 investigations (38.5%) reported 

cumulative intervention intensity, yielding a mean of 754 episodes (range = 53.7–396.0) 

across the period in which the intervention was implemented. Table 7 

Summary of Dosage Parameters Reported within the Included Studies 

    Sources N Percent 
        Full info. in method  8 20.5 
        Full info. in method & results  4 10.3 
        Full information not provided 

 

27 69.2 

Dose_Average Teaching Episodes   
        Reported 18 46.2 
        Unreported 

 

21 53.9 

    Dose_Distribution of Episodes   
        Intensive (discrete trial) 27 69.2 
        Diffused (embedded within naturally occurring routines) 5 12.8 
        Both 3   7.7 
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        Not Specified 

 

4 10.3 

    Dose_Length of Session    
        Reported 34 87.2 
        Unreported 

 

5 12.8 

    Total duration   
        Reported 27 69.2 
        Unreported 
 

12 30.8 

    Cumulative intensity   
        Reported 15 38.5 
        Unreported 24 61.5 

 

MLT Summary 

Similar to previous research related to an inadequate description of the 

independent variable in experimental studies, identified articles that implemented MLT 

and its variants, failed to fully describe the independent variable. While all studies 

reported positive learner outcomes, an inadequate description of the independent variable 

has impacts for both internal and external validity, as well as intervention fidelity. A 

comprehensive description of the independent variable is required not only to make a 

causal inference about the effect of the independent variable on the dependent variable, 

but is also required for creating a measure of fidelity (such as a checklist) that is critical 

to ensuring an intervention is implemented as intended.  

Parent Responsivity and Directiveness Literature Review 

Search procedures for parent responsivity and directiveness studies. The purpose 

of the fourth and final electronic search was to determine the extent to which issues 

related to parent responsivity and directiveness and language acquisition for young 

children with ASD had been described in the literature. The study described in the next 
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chapter relied on both adult-initiated teaching opportunities and child-initiated teaching 

opportunities, so it was important to examine how these two types of adult 

communicative interactions potentially impact child communication. The search utilized 

the following databases: (a) EBSCOhost,(b) PsychInfo, (c)Medline,  (d) Web of Science, 

(e) PubMed,  and GoogleScholar. All articles were required to be available in full text 

English and published in a peer-reviewed journal. Combinations of key terms used were: 

“maternal + responsivity + autism,” “parent + responsivity + autism,” “maternal 

+responsiveness + autism,” “parent + responsiveness + autism,” “maternal + 

directiveness + autism,” “parent + directiveness + autism.” This search yielded 489 

articles across search engines. 

Inclusion and exclusion criteria for parent responsivity and directiveness 

studies. Inclusion criteria for studies that examined parent responsivity and directiveness 

were: (a) included at least one participant diagnosed with ASD; (b) included at least one 

dependent variable that addressed either parent responsivity or directiveness; (c) included 

participants for whom English was the primary language spoken at home; (d) included at 

least one participant between the ages of 3;0-5;0. Articles were excluded that were: (a) 

dissertations, because of the difficulty of obtaining all of them, and (b) case studies. After 

removal of duplicates and irrelevant articles, a review of abstracts showed that a total of 

14 studies met the inclusion criteria. One included article (Doussard-Roosevelt, Joe, 

Bazhenova, & Porges, 2003) contained two component studies. Common reasons for 

exclusion included: (a) irrelevance  (i.e., sensory “over-responsivity” from occupational 

therapy literature); (b) use of animal rather than human models; (c) lack of examination 
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of either responsivity or directiveness as a dependent variable; and (d) inclusion of 

participants at high risk for ASD but without a formal diagnosis. One article was 

excluded because the participants did not speak English as their primary language. 

Reliability of search procedures for responsivity and directiveness studies. To 

ensure search accuracy, a post-graduate researcher with a PhD in Educational Psychology 

served as a second independent coder. She conducted an independent search with the 

same combinations of key words used to identify articles addressing fidelity. This search 

yielded 100% interobserver agreement (IOA; agreements ÷ agreements + disagreements 

× 100). From the initial pool of 489 articles, 19% (95) were randomly chosen for two 

coders to determine whether each of them should be included or not based on the 

inclusion criteria. This yielded an IOA of 90%, computed as agreements divided by 

agreements plus disagreements multiplied by 100. Throughout the reliability process, 

disagreements were resolved through discussion, and a final consensus was reached. 

Coding instrument for investigations addressing parent responsivity and 

directiveness. The coding instrument was comprised of 14 items organized under four 

categories: (a) participant characteristics,  (b) study characteristics,  (c) participant 

outcomes, and (d) study outcomes. See Appendix D for codes and definitions.  

Coding reliability and analysis for fidelity studies. From the 13 qualifying studies, 

six (46.2%) were randomly selected to assess IOA. Each coder independently coded the 

parameters examined using the coding instrument. IOA was calculated as agreements 

divided by agreements plus disagreements multiplied by 100. On average, IOAs for items 

involving participant characteristics was 92.00% (range 85.00%-100.00%); study 
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characteristics mean IOA was 91.00% (range 81.00%-100%); participant outcomes mean 

IOA was 96.00% (range 82.00%-100%);  and study outcomes were 94.0% (range = 

80.00% - 100%). All cases of disagreement were discussed until resolved. 

Results: child participant characteristics in responsivity and directiveness 

studies. A total of 323 children participated in 13 studies. One article (Doussard-

Roosevelt et al., 2003) included two component studies and used the same participants; 

therefore, in Table 8, only novel participants are included so as not to misrepresent child 

demographic information. Two studies, representing 38 child participants did not provide 

a breakdown of participants by gender. Instead, the studies stated that both sexes were 

present in the study. The mean age of child participants across all studies was 3;9, with a 

range of 2;6-6;0.  

At least one measure of cognitive ability was administered in each included study, 

though the measures used and how the data was reported varied. The most popular 

measure was the Mullen Scales of Early Learning (MSEL), which was administered in 

nine of the 13 studies. Within these nine studies, six reported mean scores (M=62.56, 

range=51.38-69.47) and three reported MSEL age equivalence scores (M=3.4, range=2.6-

4;0). One study administered the Bayley-III (standard score M=26.92), and one study 

administered the Differential Abilities Scale (standard score DAS; M=30).  

Child participant communicative abilities were reported using the following 

measures: (a) Vineland-II; (b) Rynell; (c) PLS (3rd and 4th edition); (d) CDI inventories 

(gestures and words and words and sentences form); and (e) descriptive data gathered 

through parent report and researcher observation. Across studies, all participants showed 
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moderate to severe deficits in expressive and receptive communication abilities. For 

example, some participants were nonverbal, while others spoke in two- to three-word 

utterances.  

Table 8 
Characteristics of Child Participants for Included Parent Responsivity and Directiveness 

Studies 

Child Characteristics 
 
 

N=323 across 13 Studies  

Gender                   N Percent 

Male                 256                79.2% 
Female                   29                  8.9% 
Not reported                   38                11.9% 

 

Mean Age 

  

1-3                119                 36.8% 
3;1-3;11                  68                 21.1% 
4;0-4;11                103                 31.9% 
5;0-5;11                  16                   5.0% 
>6;0                  17                   5.2% 

 

Results: adult participant characteristics in responsivity and directiveness 

studies. A total of 347 parents participated across 13 studies. Table 9 summarizes the 

adult participant characteristics. One study (Flippin & Watson, 2015) had both mothers 

(n=16) and fathers (n=16) participate, thus the total number of adults was greater than the 

total number of child participants. Despite the role of the parent in studies examining 

parent-child interactions, parent characteristics were not reported in the majority of 

studies.  

Participant gender was only reported for half of the 63% of the participants 

(mothers=190, fathers= 29). Age ranges were not reported for 275 participants (79.30%). 
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Of the four studies that did report on age, the mean age across studies was 34.8 years 

(range 27-57). Education level was described for only 48 participants (13.80%). Among 

these 48 participants, 18 (37.50%) had a high school diploma, 17 (35.40%) had a college 

diploma, 12 (25.00%) held a graduate degree, and one held an associate’s degree. Annual 

household income information was provided for 48 participants, though the categories 

were very general (less than $50,000 and more than $50,000). Thirty- two participants 

made more than $50,000 per year and sixteen made less than $50,000 per year. No 

educational or income level was reported for 299 parent participants (86.2%). 

Table 9 
Characteristics of Adult Participants for Included Parent Responsivity and Directiveness 

Studies  

Adult Characteristics 
 
 

N=347 across 13 Studiesa 

Gender N Percent 
 

Male                       29                    8.4% 
Female                     190                  54.8% 
Not specified                     128                  36.9% 

 

Age 

  

20-29                      24                    6.9% 
30-39                      48                  13.8% 
Not specified                    275                  79.3% 

 

Education Level   

High School Diploma                      18                    5.2% 
Some College/AA                        1                    .02% 
College Diploma                     17                  4.9% 
Graduate Degree                     12                  3.5% 
Not specified                   299 

 
               86.2% 

Annual Income   

Less than 50K                    16                   4.6% 
More than 50 K                    32                   9.2% 
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Not specified                  299                 86.2% 

 

Results: study characteristics in responsivity and directiveness studies. Of the 13 

included studies, two were experimental group design studies (Koegel, Bimbela, & 

Schreibman, 1996; Venker, McDuffie, Weismer, 2011). The remaining 11 studies were 

non-experimental and six were part of larger longitudinal studies. The two experimental 

studies compared the impact of two different intervention packages that included a 

parent-training component on parent responsivity and directiveness and on child 

communication outcomes. The non-experimental studies relied on viewing video clips 

that ranged in length from five to fifteen minutes and coding for child behaviors that 

included: (a) utterances, (b) content of utterances, (c) attentional focus, (d) level of 

engagement with toys, (e) frequency of spontaneous language, (f) frequency of prompted 

language. Parent behaviors were coded for: (a) total utterances, (b) comments, (c) content 

of comments, (d) requests, (e) content of requests, (f) responses to child (including 

latency), (g) expansions, and (h) initiations. 

Results: overall outcomes in responsivity and directiveness studies. Across all 

reviewed studies, the level of parent’s responsivity was positively associated with a 

child’s language skills. In the three experimental studies, the interventions proved to be 

effective to varying degrees. Koegel et al. (1996) compared PRT to teaching individual 

target behaviors (ITB). Dependent measures included happiness, interest, stress, and 

communication style—which was defined as a parent’s level of directiveness. Video clips 

of parents interacting during dinnertime were coded on a five-point Likert scale pre- and 

post-training. Results for gain scores (post-training scores minus pre-training scores) 
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showed a significant change for communication style in the PRT condition (F(1,15) = 

17.88 p<.001). A negative communication style was defined as the parents placing of 

demands in an “unpleasant manner” and “insisting” more than requesting (Koegel et al., 

1996, p.353). While a positive communication style was defined as a pleasant interaction 

between the parent and child that involved both questioning and requests as strategies to 

get the child to carry out a task. A neutral communication style was defined as 

interactions that appeared neither positive nor negative.  

Venker et al. (2011) preformed a more fine-grained analysis of parent communication 

style than Koegel et al. (1996). Venker et al. (2011) used a randomized group design to 

investigate if a manualized parent-training program called More Than Words (MTW) 

could increase a parent’s responsiveness during play-based interactions with their child. 

Participants were randomly assigned to a treatment or delayed treatment group. Video 

clips (of 10-15 minutes) were coded pre- and post-training (training consisted of up to 28 

hours of coaching). Video data was coded for the frequency of the following parent 

behaviors: (a) follow-in commenting, (b) linguistic mapping, (c) expansions, and (d) 

prompts for communication acts. Follow-in commenting was defined as the provision of 

verbal input on something that already has the child’s attention, as opposed to providing a 

comment on something the child is not currently attending to (i.e., follow-out comment). 

Linguistic mapping and expansions are defined as “verbal responses contingent upon 

child’s acts of intentional communication” (Venker et al., 2011, p. 571).  The authors 

investigated the magnitude of change pre- and post-treatment using Wilcoxon rank-sum 

tests. Results indicated that parents in the treatment group, on average, significantly 
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increased their use of comments. Specifically, comments that described their child’s 

attentional focus, interpreted or expanded on their child’s communicative acts, and 

prompted child communication all increased. The other behaviors did not a show 

significant increase.  

The remaining 10 non-experimental studies sought to either describe a parent’s 

interaction with their child with ASD during videotaped play sessions, or to attempt to 

identify predictive factors in the parent’s communication style that impacted later 

language development. Three studies (Doussard et al., 2003 contained two studies in one 

article; Walton & Ingersoll, 2011) compared parent interactions with their ASD-

diagnosed children to interactions with their typically developing children. These studies 

found that in general, parents tended to act more directive towards their children with 

ASD compared to their typically developing children. The first study by Doussard and 

colleagues (2011), videotaped play sessions of mothers with their child with ASD and 

then separate play sessions with their nondisabled siblings. Results showed that the 

quantity of interactions did not differ between the mother and each sibling, however, the 

type, magnitude, and verbal use, did differ between the siblings. The mother interacted 

with the child with ASD with a higher intensity, more physical contact, and fewer verbal 

initiations. Study 2 replicated Study 1 and showed the same results. Walton and Ingersoll 

(2011) sought to examine how two dimensions of maternal utterances (relationship to 

child focus [follow-in vs. not follow in] and demandingness [demanding vs. non-

demanding]) impact the child’s expressive language. Play sessions between the mother 

and the child with ASD and then separate play sessions with the mother and the typically 
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developing sibling were videotaped. Results showed that for children with ASD, a 

mother’s use of orienting cues (i.e., saying the child’s name, touching the child) 

positively influenced a child’s expressive vocabulary.  

One study (Haebig, McDuffie, & Weismer, 2013) examined longitudinal associations 

between parent responsiveness three years later in young children with ASD. Findings 

from the study found parents’ use of directives for language that followed into the child’s 

focus of attention predicted language gains after three years. An interesting finding was 

parents’ comments that followed into the child’s focus on attention yielded differential 

effects depending on child’s initial language level. Specifically, children who were 

nonverbal at 2;5 benefited; however, children who were more fluent did not benefit. 

Maternal Responsivity and Directiveness Summary 

Overall, the presented literature suggests that the language skills (expressive and 

receptive) of children with ASD may benefit from a mother’s use of several specific 

types verbal interactions. Strategies such as implementing orienting cues (saying a child’s 

name, or using physical touch), following the child’s attentional focus and then 

expanding on it and providing follow-in commenting (following the child’s attentional 

focus and commenting on that rather than commenting on something the child is not 

attending to), have all been positively associated with language gains. The initial 

language level of a child with ASD may also impact the degree of influence these 

strategies have on language gains. Nonverbal children may benefit from different 

strategies or different treatment intensities than those children who have some language 

by the age of 2;5.  
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Summary of General Trends Across Literature Domains 

This review of literature sought to separately review four major domains of literature: 

fidelity, vocabulary acquisition in young learners with ASD, Milieu Language Teaching, 

and Parental Responsivity and Directiveness. Each area was reviewed separately and 

results presented sequentially. The purpose of reviewing each topic was to better 

understand the current state of the research, as the present study draws upon elements of 

each domain. 

Overall, it appears that fidelity is an under-researched and underreported area 

throughout the social sciences. The first step in understanding the impact of fidelity on 

learner outcomes is a full description of the independent variable in an experimental 

study. Research has shown that independent variables are often not fully elucidated, 

which impacts internal and external validity and also makes the creation of fidelity 

measures impossible.  

The review of literature related to spoken vocabulary acquisition in young learners 

with ASD highlighted the need for early interventions that utilized evidence-based 

practices. Across studies, it was apparent that learners with ASD experienced delays in 

both expressive and receptive communication skills, though the level of delay was highly 

individual. Experimental studies showed that intervention could result in a gain in spoken 

vocabulary words.  

The review of MLT literature supported findings from the fidelity literature review as 

well as the vocabulary acquisition review. The framework for intervention intensity 

developed by Warren et al. (2007) was applied to included experimental studies. Results 
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indicated that less than half of the studies (approximately 35%) described all dimensions 

of MLT thoroughly enough to allow for exact replication either in research or in practice. 

With that said, across studies, MLT was found to be associated with positive learner 

outcomes specific to spoken language. The strategies that are used within MLT and its 

variant forms include strategies such as mand, model, and time delay. These strategies 

can be implemented in traditional discrete trial training sessions, which are characterized 

by adult-control and adult-initiated teaching opportunities. The strategies can also be 

implemented in naturalistic, incidental teaching settings, which rely on the child to 

initiate teaching opportunities and require the adult interventionist to be responsive to 

communicative overtures. 

The final literature review focused on parental responsivity and directives literature. 

The majority of research has focus on mothers and the topic is often referred to as 

maternal responsivity and directiveness. To date, the literature suggests that children with 

ASD may benefit from a responsive interaction style. Specifically, if the adult follows the 

child’s attentional focus and comments on the object that they are engaged with, the child 

may be more likely to learn spoken vocabulary. The overall message that children with 

ASD may benefit from a more responsive interaction style is somewhat in conflict with 

previous literature presented which found that parents of children with severe disabilities 

may be more directive rather than responsive to their child’s communicative bids. 

Overall, these literature reviews highlight the need for continued research related to the 

impact of intervention fidelity on learner outcomes. Such research could be completed on 

children with ASD and evidenced based interventions that have parents/caregivers act as 
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their interventionist. There are many different types of interventions, some of which rely 

on adult-initiated teaching opportunities and some of which rely on child-initiated 

teaching opportunities. MLT is an evidence-based practice that has the capability to 

utilize both types of opportunities. Intervention fidelity research that compared MLT 

strategies using both types of teaching opportunities would be novel because it would 

examine not only the impact of fidelity but also the efficacy of MLT and the use of 

parents as interventionists. 
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METHODS 

Participants    

Child inclusion criteria. All child participants met the following inclusion 

criteria: (a) diagnosed with ASD using the Autism Diagnostic Observation Schedule, 2nd 

edition (ADOS-2; Rutter, DiLavore, Risi, Gotham, & Bishop, 2012) administered by a 

licensed psychologist not affiliated with the present study; (b) aged between 3;0 and 5 

years; 11 months old; (c) produced intelligible verbal imitation for four of five common 

one-syllable words as reported by the parent; (d) exhibited normal or “corrected to 

normal” vision and hearing as reported by parent; (e) spoke only English in the home; (f) 

obtained a total communication standard score between 50-81 (below the 10th percentile) 

on the Preschool Language Scales  5th edition assessment (PLS-5; Zimmerman, Pond, & 

Steiner, 2011); (g) did not produce challenging behavior that might interfere with the 

completion of intervention sessions, as measured by Vineland-II Expanded Interview 

(Sparrow & Cicchetti, 2008) and parent report;  (h) produced between three and 10 

spoken words or word approximations each day based on results from the MacArthur-

Bates Communicative Development Inventories (Fenson, 2007) and parent report; (i) 

demonstrated skill in matching two-dimensional picture representations to corresponding 

three-dimensional representations (non-identity matching) as reported by parent; (j) 

successfully completed of seven out of eight opportunities on the imitation (Level 1), 

visual discrimination (Level 2), positional discrimination (Level 3)  task, and match to 

sample (Level 4) task of the Assessment of Basic Learning Abilities revised edition 
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(ABLA-R; Dewiele, Martin, Martin, Yu & Thomson, 2014; See Table 10 and Table 11 

for description of individual participant characteristics).  

Table 10 
Participants’ Demographic Information and Scores on Standardized Testing 

 

aAge 
in 
mont
hs 

bper 
pare

nt report 

cPLS-5- Preschool Language Scales, 5th edition; standard score 

dExpressive-One Word Picture Vocabulary Test 4th edition; standard score 

eMacArthurBates Communicative Development Inventories Words and Gestures 

fBasal score not obtained, standard scores not computed 
 
Table 11 
Participants Vineland-II Standard Score Summary 

 

 Communic
ation 

Daily 
Living 
Skills 

Socializati
on 

Motor 
Skills 

Adaptive 
Behavior 
Composite 

Adaptive 
Level 
Composite 

Michael 38 68 52 76 55 moderate 
deficit 

Jacob 42 32 44 44 36 severe 
deficit 

George 56 42 52 50 45 moderate 
deficit 

 

Parent inclusion criteria.  Parents were both the primary interventionists and 

primary study participants. Each child’s parent self-selected based on the family’s 

schedule and availability to implement daily intervention sessions. Inclusion criteria for 

parent-interventionists were: (a) self-reported fluency in English (given that the 

intervention coaching was delivered in English); (b) literacy, as evidenced by repeating 

 Agea Gender Raceb PLS 
5c 

Vineland-
II 

EOWPTV-
4d 

CDIe 

Michael 40 Male Caucasian 72 55 -f - f 
Jacob  71 Male Caucasian 68 36 - f - f 
George 70 Male African-

American 
73 45 - f - f 
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back to the investigator the procedures on the consent form after reading them: (c) stated 

verbal commitment to implement interventions on a daily basis; (d) attainment minimum 

of 90% or implementation fidelity at the conclusion of coaching sessions implemented 

prior to implementation of experimental conditions.  

Inclusion Criteria Measures 

Structured interview. A brief (approximately 10 min) interview was conducted 

with each of the participants’ parents who served as the interventionist. The following 

information relevant to the inclusion criteria was gathered: (a) the number of intelligible 

words their child spoke on a daily basis; (b) the verbal imitative ability of the child; (c) 

the child’s visual acuity; (d) the presence of challenging behavior; (e) the primary 

language spoken in the home; (f) the child’s non-identity matching ability.  

In addition to questions relevant to the inclusion criteria, several other questions 

were asked of the parent-interventionist to gather qualitative information on the child 

participant. These questions pertained to: (a) the child’s preferred/non-preferred items, in 

order to determine potential play sets to be used during intervention; (b) familiar toys, in 

an attempt to present novel toys during the intervention phase; (c) reinforcers that could 

potentially be used during assessment and intervention sessions; (d) the child’s ability to 

match toys to two dimensional pictures; and (e) daily routines in which the child 

participated in order to identify potential times the intervention could be implemented. 

Additionally, information related to parents’ educational levels and other demographic 

information was obtained. See Appendix E for a script of the structured interview.   
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PLS-5. For this study, inclusion criteria required participants to have a total 

language standard score on the Preschool Language Scales, 5th edition (PLS-5; 

Zimmerman et al., 2011) that fell into either the moderate or severe language deficit 

domain (below the 10th percentile, standard score 50-81). The PLS-5 is a norm-

referenced, standardized measure for children aged 0;1 to 7;0 that is commonly used to 

identify a child with a language disability (Volden, et al., 2011; Roskos & Burstein, 

2011). The test takes approximately 60 minutes to administer and is used to screen the 

following six domains of communication: language, articulation, connected speech, 

social skills, stuttering, and voice. Split half reliability ranges from .80 to .97 across 

subareas of the assessment. The Total Language sensitivity is .83 and specificity is .80 

(Zimmerman, Steiner, Pond, 2011).  

Vineland Adaptive Behavior Scales, 2nd edition. The Vineland-II  (Sparrow & 

Cicchetti, 2008) was administered in order to gain information about the participants’ 

adaptive levels in the domains of communication, daily living skills, socialization, motor 

skills, and challenging behaviors. Inclusion criteria for this study required adaptive levels 

that placed the learners in the low to moderately low categories in the communication 

domain (standard scores between 20-55). In addition, no challenging behaviors could be 

reported that could potentially interfere with the implementation of the interventions. The 

Vineland-II is a standardized parent-administered survey and rating instrument often used 

in the diagnosis of a variety of disabilities for individuals aged birth through 90. The 

instrument requires approximately 75 minutes to administer. Split half reliabilities for the 
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subdomains range from .90-.95 for ages 3;0 to 5;11. The split half reliability for the 

adaptive behavior composite for children ages 3;0 to 5;11 is .97.  

Assessment of Basic Learning Abilities- revised edition. To be eligible for 

inclusion in the study, participants had to successfully complete seven out of eight trials 

for the imitation (Level 1), position discrimination (Level 2), visual discrimination (Level 

3) task, and match-to-sample task (Level 4). These tasks were part of the inclusion 

criteria because they provided evidence of each participant’s gestural imitative ability 

(Level 1) as well as their ability to match to sample (Level 4). The other tasks (Levels 2 

and 3) provided additional descriptive information on each participant. The Assessment 

of Basic Learning Abilities, revised edition (ALBA-R; Dewiele et al., 2014) is an 

assessment tool used with individuals of all ages with moderate or severe disabilities to 

determine an individual's ability to learn specific tasks. The ABLA-R is comprised of six 

separate tasks that provide qualitative data related to an individual's ability to imitate, 

discriminate (positionally and visually), and match to sample (identity and non-identity). 

See Table 12 for a description of the ABLA-R tasks. Administration takes up to 30 

minutes.  
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Table 12.  
Description of ABLA-R Tasks 

Task Description Discrimination Passing 
Criteria 

Level 1: Imitation Examiner places an 
object into a 
container and asks 
participant to do 
the same. 

Simple discrimination.  7/8 trials 

Level 2: Position 
Discrimination  

When presented 
with a yellow box 
and a red can in 
fixed positions, 
participant is asked 
to place a piece of 
foam in the 
container when 
examiner says “Put 
it in.” 

Simultaneous 
discrimination with 
position, color, shape, and 
size as relevant visual 
cues. 

7/8 trials 

Level 3: Visual 
Discrimination 

When a yellow box 
and red can are 
randomly 
presented in left-
right positions, 
participant is asked 
to put the foam in 
the yellow can 
when examiner 
says, “Put it in.” 

Simultaneous visual 
discrimination with color, 
shape, and size as 
relevant visual cues. 
 

7/8 trials 

Level 4. Match-to-
Sample [o.k.to use 
hyphens here?] 

When a yellow can 
and red box are 
randomly 
presented in left-
right positions, 
participant is asked 
to consistently put 
a yellow wooden 
cylinder in the can 
and a red cube in 
the box. 

A conditional visual-
visual quasi-identity 
discrimination with color, 
shape, and size as 
relevant visual cues. 
 

7/8 trials 

Level 5. Auditory When presented A conditional auditory- n/a 



 

 75 

Discrimination  with a yellow can 
and red box in 
fixed positions, 
participant is asked 
to consistently put 
the foam in the 
appropriate 
container when the 
examiner says, 
“Red box” (in a 
rapid, high-pitched 
voice) or “Yellow 
can” (in a slow, 
low-pitched voice). 

visual nonidentity 
discrimination, with pitch, 
pronunciation, and 
duration as relevant 
auditory cues and with 
position, color, shape, and 
size as relevant visual 
cues. 
 

Level 6: Auditory-
Visual Combined 
Discrimination.  

The same 
procedure as Level 
5, however, the 
left-right position 
of the containers is 
randomly changed. 

A conditional auditory-
visual nonidentity 
discrimination, with same 
auditory cues as Level 5 
and with only color, 
shape, and size as 
relevant visual cues. 
 

n/a 

Adapted from: Dewiele et al., 2014 

 

Non-Inclusion Criteria Measures 

EOWPTV-4. Results from the Expressive One Word picture Vocabulary test - 

4th edition (EOWPTV-4; Martin & Brownell, 2011) did not inform the inclusion criteria. 

However, they did inform vocabulary items chosen for intervention. The EOWPTV-4 is a 

standardized, norm-referenced assessment that provides information on an individual’s 

(ages 2;0-80;0) ability to name objects, actions, and concepts when presented with 

graphic representations. The assessment takes approximately 25 minutes to administer.  

CDIs. The MacArthur-Bates Communicative Inventories: Words and Sentences 

(CDI; Fenson, 2007) were administered to inform the selection of vocabulary items and 
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to describe participants’ communication skills. The CDIs are standardized measures that 

utilize parents as informants regarding their 0;8-0;37 aged children’s language 

development and early comprehension skills. The inventory takes approximately 20-40 

minutes for the parent to complete. Internal consistency, computed by Cronbach’s 

coefficient alpha ranged from .95-.96 (Fenson et al., 2007). Standard scores were not 

calculated for this assessment because participants fell outside of the appropriate age 

range.  

Responsivity and directiveness observation. This was an author-created 

assessment and was implemented to obtain descriptive information about the parent’s 

number and type of responsive acts and directive acts. The assessment required a 10 min 

video observation of one unstructured play session between the parent and child. To 

measure parent responsivity, the coding scheme described by Yoder & Warren (1998), 

which describes the child's preintentional communication acts, intentional 

communication acts, and the parent’s responsivity to these acts, was applied. 

Preintentional communication acts were defined as unconventional gestures, such as 

reaching for/toward an object in the absence of adult attention or vocalizing to an adult or 

object in the absence of adult attention. Intentional communication acts were defined as 

unconventional gestures or vocalizations in the presence of adult attention. For example, 

handing an object to an adult, pointing at an object while looking at an adult (joint 

attention), or signing “more” and looking at an adult.  To measure parent directiveness 

(i.e., the extent to which the mother tries to get her child to follow her lead), the behavior-

coding defined by Marfo (1992) was used to examine the frequency of a parent's 
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directive behavior. Codes include: turn-taking control, response control, topic control, 

and inhibitive control. See Table 13 for definitions of each code. Table 13 

Definitions and Examples of Communication and Responsivity Codes. 

 

Variables  Definition Examples 

Child’s Preintentional 
Communication 

Unconventional gesture or 
vocalization with attention 
to adult OR object (no 
coordinated attention 
shown). Sustained change 
in affect 

Reach for object (no 
adult attention). 
Vocalization to adult. 
Change from neutral 
facial expression to 
smile for 3 seconds. 

Child’s Intentional 
Communication 

Unconventional gesture or 
vocalization with display of 
coordinated attention to 
adult and object or event. 
Conventional gesture or 
symbol with attention to 
adult. 

Hand object to adult. 
Point to object and look 
at adult. 
Sign more and look at 
adult. 

Maternal Responses Complying with the 
presumed meaning of the 
child’s immediately prior 
communicative message. 

Child reaches for the toy 
that is out of reach and 
mother gets the toy for 
child. 
Child points to toy and 
looks at mother. Mother 
says, “Yeah, that’s neat, 
isn’t it?” 

Imitating some component 
of child’s immediately prior 
communicative act.  

Child rolls ball to 
mother. Mother rolls the 
ball back. 

  

Maternal attempt to clarify 
meaning of the preceding 
utterance. 

“Do you want the ball?” 
“Ball?” 
“This?” 

Maternal utterance that 
includes noun, verb, or 
function word implicit in 
child’s immediately 
preceding nonverbal or 
verbal communication 
action. 

Child points to a toy 
bird. Mother says 
“That’s a bird.” 
Child reaches for food. 
Mother says, “You want 
some food?” 
Child throws a toy off 
table and glares at 
mother. Mother says, 
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“You’re finished with 
that.” 

Maternal Directiveness The extent to which mother 
used hints, requests, 
commands, and other 
controlling behaviors or 
actions to get child to do 
what she wished and follow 
her lead. Specifically, five 
classes of maternal behavior 
will be coded: turn-taking 
control, topic control, 
response control, inhibitive 
control, and intrusiveness. 

Mother says, “Do this.” 
Mother uses physical 
prompting to get child to 
engage in a behavior. 

 

TARF-R. The Treatment Acceptability Rating Form (TARF-R; Reimers & 

Wacker, 1988) is a consumer satisfaction survey comprised of 15 items, rated on a seven 

point Likert type scale. Test-retest reliabilities means ranged from .80 to .91 The TARF 

was administered by the author to the parent at the conclusion of the study to gather data 

about parent’s perceived acceptability of the interventions. The TARF is displayed in 

Appendix F.   

Setting 

All assessment and intervention sessions were conducted in the participants’ 

homes. During the pre-intervention coaching sessions, each parent was asked to identify a 

location in their home that would serve as dedicated space for the interventions. The 

spaces were required to be free from distractions (e.g., highly preferred items) and allow 

enough space for the parent and child to move around freely and interact with the 

provided toys. Michael’s intervention sessions were conducted in his parents’ bedroom 
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while Jacob’s sessions were conducted in his bedroom. George’s sessions were 

conducted in the living room. 

Participants 

Three preschoolers, Michael, Jacob, and George, all of whom were diagnosed 

with ASD and exhibited a moderate to severe language delay, participated in the study. 

All three children spent the majority of their days at home and received outside 

therapeutic services that included intensive Applied Behavior Analysis (ABA) therapy, 

speech-language therapy, and occupational therapy.  

Michael.  Michael, a 3;3 year-old Caucasian American male, diagnosed with 

ASD at 1;5 by a clincial psychologist at a private clinic in Minneapolis, Minnesota. Since 

his initial diagnosis, he had been administered the ADOS-2 on three separate occassions. 

His most recent assessment was in March, 2016. Each administration resulted in an ASD 

diagnosis. He attended a day treatment program beginning at 1;8. Two weeks prior to the 

onset of this study, the program recommended that Michael be discontinued due to lack 

of progress. For the previous 12 months and throughout the duration of the study, 

Michael also received private speech language services for 30 min twice a week and 

occupational therapy once a week for 30 min. His mother reported that during speech-

language therapy, the primary focus was feeding therapy and in occupational therapy, the 

primary focus was sensory-integration. Michael had a history of chronic ear infections 

and, a month prior to the onset of the study, he underwent surgery to place ear tubes and 

remove his adenoids.  
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Structured interview. During the structured interview, Michael’s mother reported 

that he spoke exclusively in one word utterances. Words that Michael commonly 

produced were “more,” “Mama,” “Dad” and “wa-wa” for water. He also used 

nonfunctional perseveratives of the words “moon” and “star.”  Michael’s mother also 

reported that he enjoyed looking at picture books by himself, swinging in his swing, and 

playing with toy cars. His mother reported  that he did not like loud noises, ballons, or 

foods of certain textures (e.g., slimy or dense). Michael’s mother reported that she spent 

on average 12-14 hours a day with him, with the exception of an occasional visit to his 

grandparents’ house for a few hours and his private therapy appointments.  

PLS-5. On the PLS-5, Michael received a total communication standard score of 

72 (third percentile, age equivalence of 1;11). A relative strength in the PLS-5 was in 

auditory comprehension, where he received a Standard Score of 81 (10th percentile with 

an age equivalence of 2;6). In the expressive communication domain, Michael received a 

standard score of 23 (second percentile, age equivalence of 1;6).  

Vineland-II. The Vineland-II Expanded Interview demonstrated adaptive levels 

that ranged from low to adequate across communication, daily living skills, socialization, 

and motor skills domains. Michael’s adaptive behavior composite standard score was 55 

(first percentile, moderate deficit). An area of relative strength was daily living skills, 

where he obtained a standard score of 68, placing him in the low adaptive range. Another 

area of relative strength was gross motor skills, where he had a standard score of 76 

(moderately low adaptive range). An area of relative weakness was in communication, 

with a standard score of 38 placing him in the low adaptive range. In expressive 
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communication, Michael scored in the low adaptive  range, with an age equivalence of 

2;0.  Michael’s socalization standard score was 52, placing him in the low adaptive range. 

His mother did not report any challenging externalizing behaviors. See Table 14 for a 

summary of Vineland-II scores.  

 

Table 14 
Summary of Michael’s Vineland-II Assessment Results 

 

Subdomain/Domain Standard 
Score 

Adaptive 
Level 

Age 
Equivalenta 

Receptive  moderately 
low 

1;7 

Expressive  Low 2;0 
Written  Low 2;6 

Communication 30 Low - 
Personal  Low 1;0 
Domestic  Adequate 3;0 
Community  Low 0;11 

Daily Living Skills 68 Low - 
Interpersonal 
Relationships 

 Low 1;0 

Play and Leisure 
Time 

 Low 0;6 

Coping Skills  moderately 
low 

1;6 

Socialization 52 Low  
Gross  moderately  

low 
1;11 

Fine  moderately 
low 

2;0 

Motor Skills 76 moderately 
low 

- 

Adaptive Behavior 

Composite 

55 low 
(moderate 
deficit) 

- 

aAge in year; months 
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ABLA-R. Results from the Assessment of Basic Learning Abilities-Revised 

(ABLA-R) demonstrated Michael’s proficiency in gestural imitation, positional and 

visual discrimination, and match-to-sample abilities. Michael imitated motor actions 

(Level 1) during each of eight consecutive opportunities. He demonstrated positional 

discrimination (Level 2) during seven out of eight consecutive opportunities. Michael 

demonstrated visual discrimination (Level 3) correctly during seven out of eight 

consecutive opportunities. When presented with the match to sample task (Level 4), he 

performed seven out of eight trials correctly; however, he needed freqent breaks. Michael 

was unsuccessful (i.e., made three consecutive incorrect attempts) in performing an 

auditory discrimination task where a yellow can and red box were placed in fixed 

positions and he was instructed to place the cube in the red box and the cylinder in the 

yellow can.  

EOWPTV-4. A basal score (eight consecutive correct responses) could not be 

established on the EOWPTV-4. However, Michael did name several objects, including 

“dog” and “apple.”  

CDIs. Words and Sentences as a basal score could not be established (e.g., 

Michael was over the age of 2;6,) Information from the CDI: Words and Sentences was 

used to help identify potential words to be targeted for intervention. Consequently, 

standard scores and percentiles were not calculated for the MacArthur-Bates 

Communicative Inventory: Results showed that Michael spoke nine words and imitated 

three different animal sounds. 
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Maternal responsivity and directiveness observation. A 10 min free play sample 

was filmed in the family’s play room and subsequently coded for maternal responsivity 

and directivness. The video observation revealed that Michael produced four instances of 

reaching for an object (a car twice, an Elmo doll once, and a rocket ship once) in the 

absence of adult attention. He also produced two intentional communication acts, once 

when he brought a book to his mother and handed it to her and another when he looked at 

a toy, looked at his mother, back at the toy, and vocalized.  

Jacob. Jacob, a 5;11-aged Caucasian American male, was diagnosed with ASD at 

three years of age by a licensed psychologist affiliated with a private hospital in 

Minneapolis, Minnesota using the ADOS-2. Jacob was administered the ADOS-2 two 

additional times after his initial diagnosis, with the most recent administration in 

November 2015. Each administration resulted in a positive diagnosis of ASD. Jacob 

attended an afternoon day treatment program four hours a day, five days a week. He had 

attended the program since he was 5;1. In addition, he received three hours of home-

based ABA intervention twice a week. Jacob received these services beginning at 5;2. 

When Jacob was 3;6, he began receiving speech and language services and occupational 

therapy once a week for 30 min for each service. The mother reported the foci of speech 

and language therapy were following directions and requesting assistance. The mother 

reported the foci in occupational therapy were developing self-care skills (i.e., brushing 

teeth) and body awareness. 

Structured interview. During the structured interview, Jacob’s mother reported 

that he spoke several one-word utterances including “cookie” as a request for a snack or 



 

 84 

to watch Cookie Monster on his iPad®. He also used the words “iPad®,” “Mama,” and 

“Dada” functionally. She reported that his favorite activities were watching children’s 

shows on the iPad®, swinging outside, and playing with trains. She also reported that he 

disliked getting dressed in the morning and would not interact with his older sister (who 

was 8;0). Finally, Jacob’s mother reported that she spent, on average, eight hours per day 

with him on the weekdays and 12-14 hours on weekends. 

PLS-5. Results from the PLS-5 demonstrated similar performance on auditory 

comprehension and expressive communication. Jacob’s total language standard score was 

68 (second percentile with an age equivalent of 3;9). In the auditory comprehension 

domain, Jacob’s performance resulted in a standard score of 68 (second percentile, age 

equivalent of 3;7). Expressively, Jacob received a standard score of 44 (third percentile, 

age equivalent of 3;10).  

Vineland-II. The Vineland-II expanded interview resulted in low adaptive levels 

across all domains. Jacob’s adaptive composite score was 36 (<.01 percentile, severe 

deficit). A relative strength of Jacob’s was in gross motor skills, where his standard score 

was 44 (<.01 percentile, low adaptive level). In the communication domain, Jacob’s 

standard score was 42 (<.01 percentile, low adaptive level). With respect to daily living, 

Jacob’s standard score was 32 (<.01 percentile, low adaptive level). Finally, in the 

socialization domain, Jacob’s standard score was 44 (<.01 percentile, low adaptive level). 

His mother did not report any challenging behaviors that could interfere with the 

intervention sessions. See Table 15 for a summary of Jacob’s Vineland-II results. Table 

15 
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Summary of Jacob’s Vineland-II Assessment Results 

Subdomain/Domain Standard 
Score 

Adaptive 
Level 

Age 
Equivalenta 

Receptive  moderately 
low 

2;6 

Expressive  low 0;10 
Written  low 2;5 

Communication 42 low - 
Personal  low 1;2 
Domestic  low 1;1  
Community  low 1;6 

Daily Living Skills 32 low - 
Interpersonal 
Relationships 

 low 0;7 

Play and Leisure 
Time 

 low 0;9 

Coping Skills  low 1;6 

Socialization 44 low - 
Gross  low 2;3 
Fine  low 1;4 

Motor Skills 44 low - 
Adaptive Behavior 
Composite 

162 low (severe 
deficit) 

- 

aAge in months 
 

ABLA-R. On the ABLA-R, Jacob completed the imitation (Level 1; 7/8 correct), 

visual (Level 2; 7/8 correct), and positional (Level 3; 7/8 correct) discrimination tasks 

and match-to-sample task (Level 4; 7/8 correct) successfully with at least 80% accuracy, 

though he did require frequent breaks and edible reinforcements during the inter-stimulus 

intervals.   

CDI. The CDI: Words and Sentences were used to gather qualitative information; 

no standard scores were calculated because Jacob was over the age of 30 months. 

According to results of the CDI, Jacob produced eight spoken words and did not imitate 

any animal sounds.  



 

 86 

EOWPTV-4. A basal score was not established for Jacob in the EOWPTV-4 

assessment because he did not respond to eight consecutive questions. Jacob only 

identified one of the first eight objects (“apple”).  

Maternal responsivity and directiveness observation. The Responsivity and 

Directiveness assessment was based on a 9 min 12 s video submitted by Jacob’s mother 

in which she and Jacob engaged in free play in their basement playroom. The video 

yielded three instances of preintentional communicative acts (reaching for train cars high 

on a book shelf), and one instance of an intentional communicative act (holding a train 

towards his mother and saying an approximation of the word “more”).  

George. George, an African American male, aged 5;10, was diagnosed with ASD 

by a licensed psychologist affiliated with a private hospital at the age of 3;2. He was 

administered the ADOS-2 as part of the initial assessment process. The ADOS-2 had 

been administered to him on a yearly basis since the original diagnosis, the most recent 

administration occurred in September, 2015. George continued to receive an ASD 

diagnosis after each administration. He received 24 hrs per week of intensive in-home 

ABA therapy from ages 3;2 until 5;1. He then entered a public kindergarten class. At the 

end of the school year, his mother planned on resuming 24 hrs per week of intensive 

ABA therapy during the summer. George received no other outside services.  

Structured interview. During the structured interview, George’s mother reported 

that he spoke mainly in one-word utterances, but did consistently use two 2-word 

utterances. George produced requests by naming several objects such as “iPad®”, and 

“puzzle. ” He also consistently named several animals, including “bear,” “lion,” and 
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“elephant,” when in the presence of 2-D pictures of the animals or 3-D toys. George also 

could functionally say and use the words “Mom,” “bye,”  “thank you,” and “please.” His 

mother reported he would often say “iPad®, please” or “puzzle, please,” to request these 

items.  

With respect to preferred activities, George’s mother reported that he enjoyed 

spending time alone in his room, watching the iPad®. He also ate all of his meals in his 

room. He enjoyed completing puzzles, especially those depicting animals. She said he 

enjoyed swimming and going to the splash pad in their neighborhood. George’s mother 

reported he disliked many foods and would only eat approximately 10 foods. She also 

reported he disliked large crowds, changes to routine, and going to bed. George’s mom 

reported she spent, on average, seven hours a day with him during the week, and 12-14 

hours a day on weekends. 

PLS-5. On the PLS-5, George obtained a total communication standard score of 

73 (fourth percentile, age equivalence of 4;2). In expressive communication, George 

obtained a standard score of 72 (third percentile, age equivalence of 4;0). In the domain 

of auditory comprehension, George’s standard score was 77 (sixth percentile, age 

equivalence of 4;5).  

Vineland-II. The Vineland-II Expanded Interview showed adaptive levels 

ranging from adequate to low. In the domain of communication, George’s standard score 

was 56 (.2 percentile, low adaptive level). In the domain of daily living skills, George’s 

standard score was 42 (<.01 percentile, low adaptive level). In the domain of 

socialization, George’s standard score was 52 (.01 percentile, low adaptive level). 
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Finally, in the motor skills domain, George’s standard score was 50 (.01 percentile, low 

adaptive level). See Table 6 for a summary of George’s Vineland-II scores. 

Table 16 
Summary of George’s Vineland-II Assessment Results 

Subdomain/Domain Standard 
Score 

Adaptive 
Level 

Age 
Equivalenta 

Receptive  adequate  5;2 
Expressive  low 1;9 
Written  low 3;0 

Communication 56 low - 
Personal  low 2;0 

Domestic  low 1;2 
Community  low 0;11 

Daily Living Skills 42 low  
Interpersonal 
Relationships 

 low 1;5 

Play and Leisure 
Time 

 low 0;10 

Coping Skills  low 1;10 

Socialization 52 low  
Gross  low 2;8 
Fine  low 3;8 

Motor Skills 50 low - 

Adaptive Behavior 

Composite 

45 low (severe 
deficit) 

- 

aAge in years;months 
 

ABLA-R. On the ABLA-R, George successfully completed the motor imitation 

task with 8/8 correct opportunities. George also completed the positional discrimination 

and visual discrimination tasks with 100% accuracy. He completed 7/8 trials on the 

match to sample tasks, though he required numerous breaks. He correctly completed the 

auditory discrimination task three out of five opportunities. George was not successful 

(refused to attempt) on the remaining tasks in the assessment. 

CDI. A basal score was not established for the MacArthur-Bates Communicative 

Inventory: Words and Sentences because George was over the age of 30 months. 
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Information from the CDI was used to help identify potential words to be targeted for 

intervention. According to the results of the CDI, George spoke 10 words and imitated 

eight animal noises. 

EOWPTV-4. On the EOWPTV-4, George correctly identified the words “dog,” 

“toe,” “apple,” “eye,” “tree,” and “cat.” However, a basal could not be established 

because he failed to answer eight questions correctly.  

Maternal responsivity and directiveness observation. A 10 min free play video, 

filmed in the family’s living room was coded for maternal responsivity and directiveness. 

During the video, George did not produce any preintenional communicative acts. For the 

majority of the video, George sat in a chair and looked through a picture book. George 

produced two requests (“puzzle, please,” and “puzzle”) and one protest “no” when his 

mother told him it was time for dinner. George’s  requests included the emission of joint 

attention as he referenced the puzzle (placed out of reach), then referenced his mother 

prior to returning his gaze to the puzzle. His mother was responsive to one of the 

communicative acts. To the first request for a puzzle, she did not respond. She did not 

imitate any of George’s communicative bids. Throughout the video, George’s mother 

produced directive acts at a rate of  .4 per minute (four instances).  

Parents.  The mothers of the three participants served as interventionists. The 

mean age of the mothers was 37 years (range 34-41). Two had obtained bachelors’ 

degrees. One had completed a one-year, post-high school vocational training program.  

All mothers self-identified as Caucasian and none were employed outside of the home.  
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Maternal responsivity and directiveness video observation. The three mothers 

submitted videotaped observations of themselves and their children engaging in free play 

for approximately 10 min. Each video was coded for child actions and parent actions. 

Michael’s mother. A 10 min free play sample was videotaped in the family’s play 

room and subsequently coded for maternal responsivity and directivness. The 10 min 

video observation revealed that Michael produced four instances of reaching for an object 

(a car twice, an Elmo doll once, and a rocket ship once) in the absence of adult attention. 

He also produced two intentional communication acts, once when he brought a book to 

his mother and handed it to her and another when he looked at a toy, looked at his 

mother, back at the toy and vocalized. His mother was responsive to Michael’s 

preintentional and intentional communicative acts during 100% of the instances. She did 

not imitate any of Michael’s communicative acts. Throughout the video, Michael’s 

mother produced directive acts at a rate of .6 acts per minute (six instances).  

Jacob’s mother. The 10 min video yielded three instances of preintentional 

communicative acts (reaching for train cars high on a book shelf), and one instance of an 

intentional communicative act (holding a train towards his mother and saying an 

approximation of the word “more”), to which Jacob’s mother responded by saying, 

“Okay, we can play for two more minutes.” Jacob’s mother produced directive acts at a 

rate of .65 acts per minute (seven total). The most common phrases used by his mother 

during the directive acts were: “Jacob, put that down,” “Jacob, come here,” and “Let’s 

play with this.”  
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George’s mother. In the 10 min video, George did not produce any preintenional 

communicative acts. For the majority of the video, George sat in a chair and looked 

through a picture book. George produced two requests (“puzzle, please,” and “puzzle”) 

and one protest “no” when his mother told him it was time for dinner. George’s  requests 

included the emission of joint attention as he referenced the puzzle (placed out of reach), 

then referenced his mother prior to returning his gaze to the puzzle. His mother was 

responsive to one of the communicative acts (50%). To the first request for a puzzle, she 

did not respond. She did not imitate any of George’s communicative bids. Throughout 

the video, George’s mother produced directive acts at a rate of  .4 per minute (four 

instances).  

Materials 

A total of five playsets were used during the study. The first play set was a wood 

farm scene, manufactured by Melissa and Doug® and consisting of a barn, silo, seven 

farm animals (two coys, three horses, a sheep, and a pig), a tractor, fence, two hay bales, 

two trees, and a shed. The largest piece (barn) was approximately 13” tall and 10” wide. 

The second play set used was a castle set, also manufactured by Melissa and Doug®. The 

wood set included several dolls including a king, queen, jester, and two knights. The set 

also included two wooden horses, a treasure chest, bed, throne, and dragon. The castle 

was two stories, approximately 11” tall, 14” inches wide, and could be open and closed. 

A third play set was a laundry room set, manufactured by Melissa and Doug® and 

consisting of a wood and plastic washing machine, ironing board, iron, a cloth shirt, cloth 

pants, laundry bin, laundry detergent, dryer sheet box, mop, and spray bottle. The washer 
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measured approximately 9.5” tall, 12” wide, with the component pieces varying in size. 

The fourth play set was a tool belt set manufactured by Melissa and Doug®. The set 

included an adjustable tool belt that could be worn around the waist and five tools 

(hammer, screwdriver, wrench, ruler, saw), eight blocks, and three screws.  One of the 

participants (George) had been exposed to a tool set, so a different play set was used 

during his intervention phase. The final play set was a grocery store set, manufactured by 

Velocity Toys®  and consisting of a plastic grocery stand with four bins containing  

various plastic fruit and vegetable toys. The set also included a food scale, register, and 

shopping cart. The grocery stand was approximately 33” tall and 18” wide.  

During the generalization phase, five picture books were used. Each picture book 

was approximately on the PreK to K reading level according to publishers and 

Amazon.com product description. Each book contained at least four pictures of each 

target vocabulary item that was taught during the intervention phase.  

Recruitment 

 All participants were recruited through flyers (see Appendix G) that were 

distributed to selected organizations within the Twin Cities metro that included: (a) 

clinics that were known to diagnosis children with ASD, (b) private in-home service 

providers, (c) center-based service providers, (d) public school district early childhood 

special education programs, and (e) ASD-specific advocacy organizations. Each 

organization was asked to distribute flyers to families. Subsequently, families made 

contact via email or phone indicating they were interested in participating. Informed 
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parental consent (see Appendix H) was obtained for a total of five children; however, 

only three parents chose to begin assessment to determine eligibility.  

` After obtaining consent, the structured interview was completed, and then the 

Vineland-II, ABLA-R, and PLS-5 were administered, in order to establish inclusion 

criteria. If a child was found to be eligible, the parent then submitted a 10 min video of 

free play, which was coded for child preintentional and intentional communicative 

behaviors and maternal responsivity and directiveness. The MacArthur-Bates inventories 

and EOWPVT-4 assessments were also administered after inclusion was established.  

Target Vocabulary Items 

 Vocabulary items to be taught during intervention sessions were selected based 

on results from the previously described assessments. Items were chosen that were: (a) 

one to two syllables; (b) contained sounds that were already present in the child’s 

communicative repertoire according to parent reports and CDI results; (c) and were not 

used often in every day everyday speech (as verified by parent report and related service 

provider report). Vocabulary sets were consistent for farm, castle scenes, laundry room, 

work tools, and grocery store themes. These themes were selected because they provided 

opportunities to teach uncommon words (e.g., silo, throne). 

Design 

An adapted alternating treatment design (AADT; Byiers, Reichle, & Symons, 

2012; Sindelar, Rosenberg, & Wilson, 1985) replicated across participants was 

implemented. AATD is a single case experimental design that allows for comparision of 
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intervention strategies on irreversible skills (i.e., vocabulary acquisition; Julien & 

Reichle, 2016). In this study, there were three experimental conditions: parent-initiated 

teaching opportunities intervention, child-initiated teaching opportunities intervention, 

and control condition. Control probes were implemented to help control for threats to 

internal validity including maturation and history (Gast, 2010). The experiment was 

replicated once within each participant. 

Independent Variables 

The independent variables were the two different intervention conditions (e.g., 

parent-initiated and child-initiated teaching opportunites). The two play-based 

intervention conditions were implemented on a daily basis, and condition order was 

counterbalanced across days. In both intervention conditions, a structured play scenario 

was provided that was conducive to teaching a vocabulary set consisting of three 

vocabulary items. Both intervention conditions used mand, model, and time delay 

instructional (e.g., gradually increasing the time between the mand and model) strategies 

to elicit the correct target word from the child. Rogers-Warren and Warren (1980) 

described the mand-model strategy as a modified version of the Hart and Risley (1968, 

1974, 1975) incidental teaching procedure in which the interventionist used a 

combination of instructing the child to produce a word (mands), modeling correct 

production of the word, and providing verbal feedback. The only difference between the 

intervention procedures was who (i.e., the parent or child) initiated each teaching 

opportunity. See Tables 17, 18, 19 for a list of play sets and target vocabulary items for 

each participant. 
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 Table 17. 

Michael’s Target Vocabulary Items  

Condition Set 1a Set 2b 

Adult-initiated  Silo 
Barn 
Tractor 

Iron 
Bin 
Knob 

Child-initiated  Castle 
Dragon 
Throne 

Screw 
Saw 
Ruler 

ainitial intervention play sets: farm and castle  
breplication intervention play sets: laundry room and work tools  
 

Table 18. 
Jacob’s Target Vocabulary Items 

Condition Set 1a Set 2b 

Adult-initiated  Castle  
Dragon  
Throne  

Screw 
Saw 
Ruler 

Child-initiated  Silo 
Barn 
Tractor 

Iron 
Bin 
Knob 

ainitial intervention play sets: farm and castle  
b replication intervention play sets: laundry room and work tools 
 

Table 19.  
George’s Target Vocabulary Items 

Condition Set 1a Set 2b 

Adult-initiated  Castle  
Dragon  
Throne  

Iron 
Bin 
Knob 

Child-initiated  Silo 
Barn 
Tractor 

Eggplant 
Register 
Scale 

ainitial intervention play sets: Farm and Castle  
b replication intervention play sets: Laundry Room and Grocery Store 

Dependent Variables 

Parent-dependent measures. The primary dependent measure was implemenation 

fidelity (i.e., the degree to which the two interventions were implemented as intended).  A 

secondary dependent measure was parent satisfaction with each intervention.  
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Implementation fidelity was derived from a task analysis of major components of each 

intervention, including: (a) environmental room arrangement; (b) engagement in play 

opportunity; (c) presentation of mand; (d) implementation of five second time delay; (e) 

model; (g) verbal praise contingent upon correct response; (f) correct inter-stimulus 

interval. See Appendix I for the fidelity checklist. 

Child-dependent measures. Although the primary participants in the current 

investigation were parents, the following dependent measures based on child 

performance were also measured: (a) correctly produced vocabulary items that were 

targeted for each intervention condition (“correct” vocabulary production was defined as 

intelligible approximations as agreed upon by two independent coders); (b) maintenance 

of target vocabulary items and; (c) generalization of target vocabulary items across 

materials.  

Experimental Procedures 

Baseline. During baseline, vocabulary items (three vocabulary items for each 

experimental and control condition representing a total of 12 words), were randomly 

presented as three-dimensional objects (e.g., toy). For each item, the parent said, “What is 

this?” and waited up to five seconds for a response before moving on to the next 

vocabulary item. Each item was presented eight times (four times per session over two 

sessions) to establish a stable baseline. The consequence for a response (regardless of 

whether it was correct or incorrect) was a neutral phrase such as “Good try.” Modeling 

was not used in the baseline phase. Baseline sessions lasted approximately 13 minutes. At 

the end the baseline session, the participant received verbal and tangible (e.g., play time 
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with a preferred toy) reinforcement for participation that was not contingent on correct 

vocabulary production.   

Baseline generalization probes were also conducted to ensure that the participants 

could not verbally produce the target vocabulary items in the presence of a novel 

discriminative stimulus (Sd). During these probes, the parent read a storybook to the 

child. When a picture came up representing one of the vocabulary items, the parent 

pointed to the picture and then said, “What is this?” The parent waited up to five seconds 

for a response. If the child did not respond, the parent continued reading the book and did 

not provide a model. Four randomized opportunities per item were given during the 

baseline generalization probes. 

Parent pre-training. Prior to the intervention phase, each parent was taught how 

to implement each of the two interventions. The training consisted of 2-3 sessions with 

the investigator (depending on family schedule and parent competency with 

implementation). During the first 60 min session, the following topics were covered using 

direct teaching and video models: 

1. Appropriate intervention space that was free of distractions (e.g., highly 

preferred items) and enough space to freely move around. 

2. Parent-initiated teaching opportunity intervention (described in-depth in 

subsequent paragraph). 

3. Child-initiated teaching opportunity intervention (described in-depth in 

subsequent paragraph). 
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4. Response recording. In the second 30 min session, parents practiced 

implementing each intervention with their child and the investigator provided feedback. 

Criteria for completing the parent coaching was 90% or above on the intervention fidelity 

checklist (see Appendix I). If parents did not meet the 90% fidelity criteria during this 

session, up to three additional sessions comprised of direct instruction, coaching, and 

feedback were provided and fidelity were then probed. If the parent still did not meet the 

90% fidelity criteria, one additional session comprised of direct instruction, coaching, and 

feedback was offered and fidelity was then examined again. If parents did not meet the 

fidelity criteria within two supplemental sessions, they would have been disqualified 

from the study. All parents met fidelity criteria within three coaching sessions. See 

Appendix J for a script of the parent-training sessions  

Once the intervention phase began, an additional parent coaching session was 

implemented in the event that a child participant had not acquired one or more target 

vocabulary items and parent implementation fidelity was below 50% for five consecutive 

sessions.  If fidelity still remained below 50% for five additional consecutive sessions and 

target vocabulary was not acquired, participation in the study ceased. 

Parent-initiated intervention condition. The parent-initiated condition was 

characterized by four randomized teaching opportunities per target vocabulary item (total 

of 12 teaching opportunities) per session, with each session lasting approximately 12 

minutes (one teaching opportunity per minute). A teaching opportunity was defined as an 

opportunity for the learner to produce the target vocabulary item. One teaching 

opportunity occurred when intervention strategies were implemented in sequential order 
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that consisted of: mand, 5 s time delay, model, and another 5 s time delay. For example, 

the parent produced the mand, “What is this?” A 5 s constant time delay strategy (Hart & 

Risley, 1977) was implemented if the child did not respond immediately. At the end of 

the time delay, the parent would provide a model by saying, “This is _______” or “Can 

you say_______?” The parent-interventionist then again waited up to 5 s for the child to 

respond.  One teaching opportunity was also defined as the child responding to the mand, 

“What is this?” within 5 s of delivery without a model being provided. Verbal praise such 

as “Good job” was provided contingent on a correct response. Approximations of the 

target vocabulary items were also accepted if the parent and two coders agreed upon 

intelligibility. For example, if a participant had difficulty producing the /th/ blend, but 

produced “trone” while interacting with the toy throne, then that approximation was 

accepted.  

Criterion for moving to generalization and maintenance phases was 87.5% (7/8 trials) 

correct production for a given word in an intervention condition on two consecutive days.  

After achieving mastery criterion for a given word within the adult-initiated condition, 

intervention for that vocabulary item ceased and a new vocabulary item was introduced, 

(though mastery criteria was not applied to these “placeholder” items) so that there were 

always three vocabulary items in each condition. Intervention continued until the original 

three vocabulary items were mastered. 

Child-initiated condition. The child-initiated condition was characterized by four 

teaching opportunities per target vocabulary item per session (total of 12 teaching 

opportunities). The session duration for these twelve teaching opportunities varied in 
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accordance with the child’s level of engagement with the play items. Within the child-

initiated condition, the parent set up a play area that was conducive to teaching target 

vocabulary items. The parent let the child begin to play with the toys and followed his 

lead to initiate a teaching opportunity. The initiation of a teaching opportunity within the 

child-initiated condition was defined as the child engaging in one of the following 

behaviors that would signal to the parent that she could provide the mand “What is this?”: 

(a) display of joint attention (e.g., eye contact referencing object, then parent, then 

object); (b) bringing an object to the parent; (c) pointing towards an object; (d) 

vocalizations while pointing at an object, reaching towards an object, or touching an 

object. Within 3 s of the child engaging in one of the above behaviors, the parent 

provided the mand “What is this?” while touching or pointing to the object that initially 

held the child’s attention. The parent then waited 5 s before providing a verbal model and 

an additional 5 s time delay. Verbal praise such as “Good job” was provided contingent 

on a correct response.  

After achieving mastery criterion (7/8 correct responses to a mand across two 

consecutive sessions) for a given item within the child-initiated condition, intervention 

for that item ceased and a new vocabulary item was introduced, though mastery criteria 

was not applied to these “placeholder” words items so that there were always three 

vocabulary words in each condition. Intervention continued until the original three 

vocabulary words were mastered. See Figure 2 for a flowchart of procedures for each 

intervention. 
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 Figure 2. 

Flowchart of Procedures for Intervention Conditions 

 

Adult-initiated Condition     Child-initiated Condition 

 
 
 
 
 
 

 
 
 
 
 
 
 

 

 

 

 

 

 

Child and parent play with 
provided toy set. Child exhibited one 
of the following behaviors before 
parent initiated next step: 

1. joint attention with parent 

and toy 

2. holding toy 

3. vocalizing towards (either 

with eye gaze, or while 

holding or pointing 

4.  bring toy to parent  

Parent produced mand “What is 

this?” while holding or pointing to 
toy representing target vocabulary 
item 
 

5 s time delay 

 

Parent produced model 
“This is a(n) _______” 

or 
“Can you say _______?’ 

5 s time delay. 
If child does not respond within 
5 s, parent moved to next 
teaching opportunity. 
 

Child and parent play with 
provided toy set. Parent decides 
when to move to next step. 
 

Parent produced mand “What is 

this?” while holding or pointing 
to toy representing target 
vocabulary item 
 

5 s time delay 

 

Parent produced model 
“This is a(n) _______”  

or  
“Can you say _______?’ 
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Control condition. To ensure that 

any change in the dependent variable was due to the independent variable, control probes 

were implemented. Once every other session in each condition, the parent implemented a 

probe that consisted of four opportunities for the learner to name each of three novel 

vocabulary items not targeted in either intervention condition. During the control probe, 

the parent showed a three-dimensional representation (i.e., toy) of a novel vocabulary 

item and asked the child, “What is this?” To avoid teaching the child vocabulary items in 

the control condition, no model was used.  

Generalization. Two generalization probes across a novel material occurred once 

mastery criterion (i.e., 7/8 correct responses across two consecutive sessions) was 

reached for a vocabulary item. The new material was a storybook with pictures that 

illustrated the target vocabulary items taught during the intervention phase. In a 

generalization probe, the parent began to read the picture book to the child and when a 

picture came up representing the mastered vocabulary item the parent would say, “What 

is this?” and then point to the picture. The parent would wait up to five seconds for a 

response from the child. If the child did not respond or responded incorrectly, the parent 

continued to read the book. If the child responded correctly, the parent would say, 

5 s time delay. 
If child does not respond within 
5 s, parent moved to next 
teaching opportunity. 
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“That’s right. Good job” and then continue to read.  Each probe consisted of four 

opportunities per item. The probes were diffusely distributed (i.e., spread out over the 

session, rather than massed in rapid succession; Warren, Fey & Yoder, 2007), with the 

exact dose dependent upon the distribution of pictures in each book.  

Maintenance. After the two generalization probes were completed, six maintenance 

probes (each consisting of four opportunities) were administered on a weekly basis 

beginning five days after mastery. During implementation of a maintenance probe, the 

parent set up the same structured play scenario that was used during intervention. The 

parent said, “What is this?” while presenting a three-dimensional representation of the 

vocabulary item. Next, she recorded if the child responded within five seconds. If the 

child did not respond, then the parent proceeded to the next teaching opportunity. No 

model was provided during this phase. 

Coding. All baseline, intervention, generalization, and maintenance sessions were 

videotaped and coding was completed from the videos. Coding was only completed on 

components that were visible on the video recording. For example, if a child left the area 

visible by the camera (which happened in only one instance) and responded to the 

parent’s mand off camera, the teaching opportunity and response were not coded. See 

Appendix F for the implementation fidelity checklist.  

Interobserver Agreement An individual with a Ph.D. in educational psychology-

special education coded 35% of all baseline probes, experimental intervention sessions, 

generalization, and maintenance probes for reliability on the dependent variables. In 

addition, the same individual coded all three 10 min pre-intervention videos for 
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responsivity and directiveness codes previously described. Reliability was calculated for 

each individual code. This was computed by dividing the number of instances of 

agreement by the total opportunities x 100. Across participants, mean reliability for all 

baseline probes was 98% (range 92-100%). Mean reliability, across participants, for 

experimental sessions was 93% (range 88-100%). Mean reliability across individual 

codes for the pre-intervention maternal responsivity and directiveness videos was 92% 

(range 87-100%) across participants.  

The same individual just described and a second doctoral student in educational 

psychology-special education computed procedural fidelity for 100% of the parent-

coaching sessions. Procedural fidelity was calculated by the number of agreements 

divided by the number of agreements + disagreements/100.  Procedural fidelity for the 

parent-coaching sessions was derived from a task analysis of the parent-training script 

(see Appendix F). Procedural fidelity for the experimental sessions was derived from a 

task analysis of the components of the experimental sessions, which included: (a) 

environmental room arrangement; (b) engagement in play opportunity; (c) presentation of 

mand; (d) 5 s time delay; (e) model; (f) verbal reinforcement contingent upon correct 

response; (g) correct inter-stimulus interval. Procedural fidelity for all three participants 

for the parent-coaching session was 100. 
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Chapter 4 

RESULTS 

The purpose of this study was to examine intervention fidelity over time across two 

parent-implemented interventions designed to teach novel vocabulary items to young 

learners with ASD. Eight research questions were investigated: 

1) Intervention Fidelity: During parent-implemented vocabulary intervention, 

did fidelity in the parent-initiated teaching opportunity condition deteriorate over time? It 

was hypothesized that intervention fidelity would degrade over time.  

2) Intervention Fidelity: During parent-implemented vocabulary intervention, 

did fidelity in the child-initiated teaching opportunity condition deteriorate over time? It 

was hypothesized that intervention fidelity would degrade over time.  

3) Vocabulary Acquisition: Did learners meet mastery criterion for each target 

vocabulary item taught in the parent-initiated teaching opportunity condition? It was 

hypothesized that learners would acquire spoken target vocabulary items in both 

conditions, however, the higher the fidelity the more rapid acquisition.   

4) Vocabulary Acquisition: Did learners meet mastery criterion for each target 

vocabulary item taught in the child-initiated teaching opportunity condition? It was 

hypothesized that learners would acquire spoken target vocabulary items in both 

conditions, however, the higher the fidelity the more rapid acquisition.   
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5) Generalization: Did learners generalize target vocabulary items taught in the 

adult-initiated teaching opportunity condition to two-dimensional pictures present in 

storybooks?  It was hypothesized that generalization would be limited across 

experimental conditions.  

6) Generalization: Did learners generalize target vocabulary items taught in the 

child-initiated teaching opportunity condition to two-dimensional pictures present in 

storybooks? It was hypothesized that generalization would be limited across experimental 

conditions. 

7) Maintenance: Did learners maintain target vocabulary items taught in the 

adult-initiated teaching opportunity condition? It was hypothesized that generalization 

would be limited across experimental conditions. 

8) Maintenance: Did maintenance of target vocabulary items occur in the child-

initiated teaching opportunity condition? It was hypothesized that generalization would 

be limited across experimental conditions.  

Michael 

Parent intervention fidelity. Intervention fidelity differed between the adult-initiated 

and child-initiated teaching opportunities experimental conditions. Table 20 displays the 

intervention fidelity of each vocabulary item taught in each condition along with mean 

intervention fidelity across items. The mean intervention fidelity of Set 1, across items 

utilizing adult-initiated teaching opportunities was 90.36% (mode 91.6%, range 75.00% -

100%); while the mean intervention fidelity during child-initiated teaching opportunities 

was 85.00% (mode 80.50%,range 72.2% -100%). The intervention fidelity of Set 2 also 
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yielded a difference between the two conditions. The mean fidelity across items taught 

using adult-initiated opportunities was 94.97% (mode: 91.6%; range 88.8%-100%), while 

the mean fidelity for items taught using child-initiated opportunities was 83.76% (mode: 

72.20%; range 69.4%-100%).  

In Set 1, the mean intervention fidelity for all three items taught utilizing adult-

initiated teaching opportunities was higher (range 88.03% - 96.70%) compared to child-

initiated teaching opportunities (range 81.47% - 90.58%). In Set 2, the mean intervention 

fidelity for all items taught in the adult-initiated teaching opportunity condition was also 

higher (range 94.24% - 95.78%) compared to the child-initiated teaching opportunity 

condition (79.93%-89.06%).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 20  
Mean Intervention Fidelity by Vocabulary Item and Mean Across Items for Michael 

 
Adult-Initiated Condition 

 
Child-Initiated Condition 

 
Set 1 

Silo  88.03% Castle 81.47% 

Barn  88.73% Dragon 86.20% 
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Figure 3 displays intervention fidelity as well as percentages of correct 

independent responses (i.e., responses to the mand “What is this?” within 5 s) for each 

vocabulary item in Set 1 taught utilizing adult-initiated teaching opportunities. Figure 2 

presents intervention fidelity and percentages of correct independent responses for each 

item taught utilizing child-initiated teaching opportunities. Figures 3 and 4 display 

intervention fidelity and percentages of correct independent responses for each 

vocabulary item taught in Set 2 in the adult-initiated teaching opportunity condition and 

child-initiated teaching opportunity condition, respectively. Generalization and 

maintenance probes outcomes are also displayed in Figures 3-6.  

 

 

 

 

 

 

 

 

Tractor  96.70% Throne 90.58% 

Mean   90.36% Mean 85.00% 

 
Set 2 

Iron 94.98% Screw 89.06% 

Bin 95.24% Saw 82.09% 

Knob 94.78% Ruler 79.93% 

Mean  94.97% Mean   83.76% 
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Figure 3. Set 1: Intervention fidelity and Michael’s percentages of correct independent 
production of vocabulary in the adult-initiated teaching opportunity condition 
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Figure 4. Set 1: Intervention fidelity and Michael’s percentages of correct independent 
production of vocabulary in the child-initiated teaching opportunity condition 
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Figure 5. Set 2: Intervention fidelity and Michael’s percentages of correct independent 
production of vocabulary in the adult-initiated teaching opportunity condition. 
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Figure 6. Set 2: Intervention fidelity and Michael’s percentages of correct independent 
production of vocabulary in the child-initiated teaching opportunity condition. 
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Error patterns in intervention fidelity. Table 21 provides data about error patterns in 

intervention fidelity for both conditions in Set 1 and Set 2. In the adult-initiated teaching 

opportunity condition for both Set 1 and Set 2, the most common error in intervention 

fidelity was an incorrect administration of the mand (i.e., saying, “What is this?”). In Set 

1, 21.03% (49) of total errors and, in Set 2, 32.76% (38) of total errors) were incorrect 

mand administrations.  Two error patterns degraded fidelity. The first involved a 

violation of sequential implementation. Michael’s mother was coached to, first, point 

towards or touch a toy and then say, “What is this?” Errors occurred when she said, 

“What is this?” while reaching towards or beginning to point at the toy; or when she said, 

“What is this?” and then pointed at or touched the toy. A second mand presentation error 

involved repeating the phrase, “What is this?” Michael’s mother was coached to say the 

mand once then wait five seconds. Instead, she would err by saying, “What is this?”  two 

or more times in rapid succession before implementing the time delay.   

 Incorrect mand administration influenced the second greatest source of errors for 

both Set 1 and Set 2 in the adult-initiated teaching opportunity condition. Michael’s 

mother was coached to point at or hold the toy that represented the target vocabulary 

word, prior to presenting the mand. While pointing at or holding the toy the parent was 

coached to attempt to get the child’s attention focused on the toy. She could do this by 

saying Michael’s name, or moving the toy through his line of sight. In Set 1, an incorrect 

presentation of opportunities accounted for 19.74% of the total percentage of errors (46 

errors). In Set 2, an incorrect presentation of opportunities accounted for 22.41% of the 

total percentage of errors (26 errors). 
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 During child-initiated teaching opportunities, for both Set 1 and Set 2, the most 

common error was in the presentation of an instructional opportunity. In the child-

initiated teaching opportunity condition, the presentation of an instructional opportunity 

required Michael’s mother to react to his communicative overtures. She was coached 

that, as soon as Michael emitted a communicative behavior, she was to reach towards the 

toy he was engaged with and either point to it or put her hand on it. While doing this, she 

was further coached, to bid for Michael’s attention, either by saying his name or by 

moving the object across his line of sight. When Michael’s mother erred during these 

opportunities, she did so most often by not attending to him and not responding to his 

communicative overtures. In Set 1, an incorrect presentation of an instructional 

opportunity accounted for 13.84% of the errors (44 errors). In Set 2, an incorrect 

presentation of an instructional opportunity accounted for 24.83% of errors (115 errors). 

 Errors in an incorrect presentation of an instructional opportunity in the child-

initiated condition, in turn, influenced the next intervention component, the three-second 

or less interstimulus interval parents were coached to observe before presentation of 

mand. An incorrect interstimulus interval accounted for 27.99% of Set 1 errors and 

25.92% of Set 2 errors (120 errors). 
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 Table 21  

Percentage and Numbers of Intervention Implementation Errors by Michael’s Mother for 

Set 1 and Set 2 Vocabulary Items During Adult-Initiated and Child-Initiated Teaching 

Opportunity Conditions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

anumbers in parentheses indicate total number of errors 

 

 

 
Intervention Components: Adult-Initiated 
Condition 
 

 
Percentage of 
Errors Set 1a 

 
Percentage of 
Errors Set 2 

Appropriate environmental arrangement 3.86% (9) 3.45% (4) 
Engages child in appropriate play routine 2.15% (5) 6.03% (7) 
Presentation of opportunity 19.74% (46) 22.41% (26) 
Mand 21.03% (49) 32.76% (38) 
Time delay (5 s) 10.73% (25) 9.48% (11) 
Model 12.02% (28) 10.34% (12) 
Time delay (5 s) 17.17% (40) 6.89% (8) 
Provision of appropriate consequence 
(verbal praise) 

8.15% (19) 4.31% (5) 

60 s interstimulus interval  5.15% (12) 4.31% (5) 
 
Intervention Components: Child-Initiated 
Condition 
 

 
Percentage of 
Errors Set 1 

 
Percentage of 
Errors Set 2 

Appropriate environmental arrangement 4.09%(13) 3.02% (14) 
Engages child in appropriate play routine 5.97% (19) 1.94% (9) 
Presentation of opportunity--child- 
initiated and parent attending 

13.84% (44) 24.83% (115) 

Parent response 3 s or less interstimulus 
interval (record in seconds) 

27.99% (89) 25.92% (120) 

Mand 10.38% (33) 12.55% (58) 
Time delay (5 s) 9.75% (31) 9.07% (42) 
Model 11.95% (38) 9.93% (46) 
Time delay (5 s) 5.97% (19) 6.91% (32) 
Provision of appropriate consequence 
(verbal praise) 

10.06% (32) 5.83% (27) 
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Michael’s vocabulary acquisition. Michael required fewer teaching 

opportunities to reach mastery of Set 1 vocabulary items in the child-initiated teaching 

opportunity condition. In Set 1, child-initiated condition, a mean of 85.33 teaching 

opportunities (21.33 sessions) were required to reach mastery. In Set 1, adult-initiated 

condition, the mastery criterion was met in a mean of 92 teaching opportunities (23 

sessions). The reverse was found true for Set 2 vocabulary items. Set 2 vocabulary 

acquisition required fewer teaching opportunities in the adult-initiated teaching 

opportunity condition. For Set 2, the mean number of teaching opportunities required to 

meet mastery criteria was 90 (22.66 sessions) in the adult-initiated condition and 105.33 

teaching opportunities (26.33 sessions) in the child-initiated condition. Figures 1 through 

4 display Michael’s sessions required for acquisition of each vocabulary item in both 

experimental conditions. Figure 5 displays intervention fidelity and Michael’s percentage 

of correct independent production for Set 1 items during both adult- and child-initiated 

treatment conditions.  Figure 6 presents intervention fidelity and the percentage of correct 

independent production of vocabulary items in Set 2. 

Table 22 displays number of teaching opportunities required for Michael to reach 

mastery criterion for each vocabulary item taught in adult-initiated and child-initiated 

conditions, as well as the aggregated mean number of teaching opportunities for each 

condition. In Set 1 during the adult-initiated teaching opportunity condition, tractor was 

acquired in the fewest teaching opportunities (68).  In Set 2, during the adult-initiated 

condition, iron was acquired in the fewest opportunities (76). 
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Table 22 
Michael’s Mean Number of Teaching Opportunities and Sessions to Mastery for Each 

Vocabulary Item Taught in Set 1 and Set 2 During Adult-Initiated and Child-Initiated 

opportunities 

 

 
             Adult-Initiated Condition 

 

 
Child-Initiated Condition 

 
 

Set 1    
Silo 

 

 
Barn 

 

 
Tractor 

Mean 
Across 

Vocabulary 
 

 
Dragon 

 
Throne 

 
Castle 

Mean 
Across 

Vocabulary 

  
128 
(32)a 

 
80 
(20) 

 
68 (17) 

 
92 (23) 

 
88 (22) 

 
76 
(19) 

 
92 
(23) 

 
85.33 
(21.33) 
 

Set 2   
Iron 

 
Bin 

 
Knob 

Mean 
Across 

Vocabulary 
 

 
Screw 

 
Saw  

 
Ruler 

Mean 
Across 

Vocabulary 

  
76 (19) 

 
80 
(20) 

 
116 
(29) 

 
90 (22.66) 

 
104 
(26) 

 
120 
(30) 

 
92 
(23) 

 
105.33 
(26.33) 

anumbers in parentheses represent the sessions required to meet acquisition criteria 
 
 

Figures 7-9 are cumulative graphs that display vocabulary acquisition (i.e., 

independent responses to the mand “what is this”? within 5 s) by item for both 

experimental conditions for Set 1 and Set 2.  
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Figure 7. Set 1: Michael’s cumulative correct independent responses for each 
vocabulary item in the adult-initiated teaching opportunity condition. 

 

  
Figure 8. Set 1: Michael’s cumulative correct independent responses for each vocabulary 
item in the child-initiated teaching opportunity condition. 
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Figure 9. Set 2: Michael’s cumulative correct independent responses for each vocabulary 
item in the adult-initiated teaching opportunity condition. 
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Figure 10. Set 2: Michael’s cumulative correct independent responses for each 
vocabulary item in the child-initiated teaching opportunity condition. 

 

Generalization. Following mastery, two generalization probes using storybooks 

were administered for each vocabulary item. Each probe consisted of four opportunities 

(8 total opportunities) for Michael to produce a vocabulary item. Table 23 displays 

Michael’s mean percentage of correct responses during generalization probes. For Set 1, 

in the adult-initiated teaching opportunity condition, the mean correct production was 

83.3%, and 87.5% in the child-initiated teaching opportunity condition. For Set 2, in the 

adult-initiated teaching opportunity condition, the mean correct production was 91.6% 

and 66.66% in the child-initiated condition. 
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Table 23 
Mean Percent of Michael’s Correct Responses during Generalization Probes 

 

Adult-Initiated Condition 
 

Child-Initiated Condition 
 

Set 1  Silo Barn Tractor Mean   
 

Dragon Throne Castle Mean   

  
62.50% 

 
87.50% 

 
100% 

 
83.33% 

 
87.50% 

 
75.00% 

 
100% 

 
87.5% 
 

 Set 2 Iron 
 

Bin Knob Mean   Screw Saw Ruler Mean   

  
100% 
 

 
75.00% 

 
100% 

 
91.6% 

 
75.00% 

 
75.00% 

 
50.00% 

 
66.66% 

 

Maintenance. Six weekly maintenance probes were implemented beginning one 

week after reaching mastery. Table 24 presents the mean percentage of correct 

independent responses for all probes. 

 

Table 24  
Michael’s Overall Mean Percent of Independent Correctly Produced Vocabulary Items 

for Maintenance Probes Implemented for Adult-Initiated and Child-Initiated Vocabulary 

for Sets 1 and 2   

                          
              Adult-Initiated 
Condition 

  
 
        

 
Child-Initiated Condition 

 
Set 
1 

Silo Barn Tractor Mean  
 

Dragon Throne Castle Mean  

  
55.98% 

 

 
29.16% 

 
75% 

 
53.38% 

 
29.17% 

 
20.83% 

 
41.6% 

 

 
21.85% 

 

Set 
2 

Iron Bin Knob Mean  
 

Screw Saw Ruler 
 

Mean  

  
45.83% 

 

 
54.16% 

 
37.5% 

 
45.83% 

 
33.33% 

 
20.83% 

 
37.5% 

 

 
30.55% 



 

 123 

 

For Set 1, during the adult-initiated probes, Michael responded correctly to 

53.38% of all opportunities. In the child-initiated probes, Michael maintained vocabulary 

items during only 21.85% of overall probe opportunities. For Set 2, in the adult-initiated 

condition, Michael responded correctly to 45.83% of all opportunities. During the child-

initiated probes, Michael maintained vocabulary items during 45.83% of opportunities.  

Jacob 

Parent intervention fidelity. Intervention fidelity differed between the adult- and 

child-initiated teaching opportunity conditions. Table 25 displays the intervention fidelity 

of each vocabulary item taught in each condition along with mean intervention fidelity 

across items. The mean intervention fidelity across items for Set 1, adult-initiated 

teaching opportunities was 74.49% (mode 61.6%, range 47.2%-100%), while the mean 

intervention fidelity during child-initiated teaching opportunities was 60.08% (mode 

50%, range 47.2%-97.2%). The intervention fidelity for Set 2 also yielded a difference 

between the two conditions. The mean intervention fidelity across items taught using 

adult-initiated teaching opportunities was 77.48% (mode 75%, range 69.4%-91.6%); 

while the mean fidelity for items taught using child-initiated opportunities was 80.68%  

(mode 80.5%, range 69.4%-94.4%).  

In Set 1, the mean intervention fidelity was higher in the adult-initiated teaching 

opportunity condition (mean=74.49%, range 70.71%-76.22%) compared to the mean 

intervention fidelity in the child-initiated teaching opportunity condition (mean=60.08%, 

range: 58.75%- 60.90%). In Set 2, the mean intervention fidelity was higher for each of 
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the three items taught during the child-initiated teaching opportunities (mean= 80.68%,  

range: 78.67%-80.58%) compared to the mean intervention fidelity during the adult-

initiated teaching opportunities (mean=77.68%, range: 77.49%-77.92%).  

Table 25. 
Mean Intervention Fidelity by Item and Mean Across Items for Jacob  

 

Figure 7 displays intervention fidelity, as well as the percentage of correct 

independent responses (i.e., responses to the mand “What is this?” within 5 s) for each 

vocabulary item in Set 1 taught utilizing adult-initiated opportunities. Figure 8 presents 

intervention fidelity and percentage of correct independent responses for each vocabulary 

item for Set 1 in the child-initiated teaching opportunity condition. Figures 9 and 10 

present intervention fidelity and percentage of correct independent responses for each 

vocabulary item taught in Set 2 in the adult-initiated teaching opportunity condition and 

child-initiated teaching opportunity condition, respectively. Generalization and 

maintenance probe outcomes are also displayed in these figures. 

Adult-Initiated Condition Child-Initiated Condition 
 

Set 1 

Castle 76.51% Silo               60.60% 

Dragon 70.71% Barn 58.755% 

Throne 76.22% Tractor 60.90% 

Mean   74.49% Mean   60.08% 

Set 2 

Screw 77.49% Iron 78.67% 

Saw 77.64% Bin 82.38% 

Ruler 77.92% Knob 80.58% 

Mean   77.68% Mean   80.68% 
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Figure 11. Set 1: Intervention fidelity and Jacob’s percentages of correct independent 
production of vocabulary in the adult-initiated teaching opportunity condition 
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Figure 12. Set 1: Intervention fidelity and Jacob’s percentages of correct independent 
production of vocabulary in the child-initiated teaching opportunity condition 
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Figure 13. Set 2: Intervention fidelity and Jacob’s percentages of correct independent 
production of vocabulary in the adult-initiated teaching opportunity condition 
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Figure 14. Set 2: Intervention fidelity and Jacob’s percentages of correct independent 
production of vocabulary in the child-initiated teaching opportunity condition 
 
Error patterns in intervention fidelity. Table 26 displays data for error patterns in 

intervention fidelity for both conditions in Set 1 and Set 2. In the adult-initiated teaching 

condition for both Set 1 and Set 2, the most common error in intervention was incorrect 

administration of the mand (i.e., saying, “What is this?”). In Set 1, 29.00% of total errors 

(386 errors) and, in Set 2, 32.02% of total errors (235 errors) were incorrect mand 

administrations. The primary error occurred when Jacob’s mother repeated the mand 

more than once, often interspersing a model with the mand in the absence of a 5 s time 

delay. For example, she would say,  “What is this? What is this? and “Say tractor,” in 

rapid succession.  

The second most common type of error during adult-initiated teaching 

opportunities for both Set 1 and Set 2 involved Jacob’s mother providing less than 5 s 

time delay following the delivery of a mand. In Set 1, 22.98% of total errors (306 errors) 

occurred when there was an incorrect amount of time provided for the time delay. Of the 

306 time-delay errors made, 94.77% (290 errors) were because the interval was too short 

(less than 5 s). Only 5.23% (16 errors) of errors made were due to an interval lasting 

more than 5 s.  
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Table 26 

Percentage and Numbers of Intervention Implementation Errors by Jacob’s 

Interventionist for Set 1 and Set 2 Vocabulary Items During Adult- and Child-Initiated 

Experimental Conditions  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

anumb
ers in parentheses indicate total number of errors 
 
Jacob’s vocabulary acquisition. Set 1 vocabulary items required fewer teaching 

opportunities to reach mastery in the adult-initiated teaching opportunity condition. 

During Set 1adult-initiated teaching opportunities, the mastery criterion was reached in a 

Intervention Components: Adult-Initiated 
Condition 
 

Percentage of 
Errors Set 1 

Percentage of 
Errors Set 2 

Appropriate environmental arrangement 2.02% (27)a 2.04% (15) 

Engages child in appropriate play routine 3.01% (40) 1.91% (14) 
Presentation of opportunity 15.02% (200) 15.94% (117) 
Mand 29.00% (386) 32.02% (235) 
Time delay (5 s) 22.98% (306) 17.03% (125) 
Model 5.95% (79) 5.04% (37) 
Time delay (5 s) 9.02% (120) 11.99% (88) 
Provision of appropriate consequence 
(verbal praise) 

6.01% (80) 8.04% (59) 

60 s interstimulus interval (record in 
seconds) 

6.99% (93) 5.99% (44) 

Intervention Components: Child-Initiated 
Condition 
 

Percentage of 
Errors Set 1 

Percentage of 
Errors Set 2 

Appropriate environmental arrangement 1.92% (46) .99% (9) 
Engages child in appropriate play routine 1.39% (50) 2.00% (18) 
Presentation of opportunity—child- 
initiated and parent attending 

13.98%(335) 18.96% (171) 

Parent response 3 s or less interstimulus 
interval (record in seconds) 

34.00% (815) 39.02% (352) 

Mand 11.01% (264) 7.98% (72) 
Time delay (5 s) 15.02% (360) 6.99% (63) 
Model 11.97% (287) 8.98% (81) 
Time delay (5 s) 9.01% (216) 13.98% (126) 
Provision of appropriate consequence 
(verbal praise) 

1.00% (24) 1.10% (10) 
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mean of 190 teaching opportunities (47.66 sessions). During Set 1, child-initiated 

teaching opportunities, a mean of 224 teaching opportunities (56 sessions) were required 

to reach mastery. For Set 2, in the adult-initiated teaching opportunity condition, the 

mean number of teaching opportunities required to meet mastery was 121.33 teaching 

opportunities (30.33 sessions) compared to a mean of 174.66 teaching opportunities 

(43.67 sessions) in the child-initiated condition.  

Table 27 displays the number of teaching opportunities to mastery for each 

vocabulary item, as well as the aggregated mean number of teaching opportunities for 

each condition. In Set 1, the vocabulary item castle was acquired with in the fewest 

number of teaching opportunities (144 opportunities), which was in the adult-initiated 

teaching opportunity condition. In Set 2, both saw and screw were acquired with the 

fewest number of teaching opportunities (120 opportunities), both of which were in the 

adult-initiated teaching opportunity condition.  

Table 27 
Mean Number of Teaching Opportunities and Sessions Required for Jacob to Master 

Vocabulary Items  

 

 Adult-Initiated Condition  Child-Initiated Condition 
 

 

Set 
1 

Dragon Throne Castle Mean 
Across 

Vocabulary 

Silo Barn Tractor Mean 
Across 

Vocabulary 

  
212(53)

a 

 
216(54) 

 
144(36) 

 
190 (47.66) 

 
160(40) 

 
268(67) 

 
244(61) 

 
224 (56) 
 

Set 
2 

Screw Saw Ruler Mean 
Across 
Vocabulary 

Iron Bin Knob Mean 
Across 
Vocabulary 

  
120(30) 

 
120(30) 

 
124(31) 

 
121.33 
(30.33) 

 
140(35) 

 
216(54) 

 
168(42) 

 
174.66 
(43.67) 
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anumbers in parentheses represent the sessions required to meet acquisition criteria 
 Figures 15-16 are cumulative graphs that display vocabulary acquisition 

(i.e., independent responses to the mand “what is this”? within 5 s) by item for both 

experimental conditions for Set 1 and Set 2.  

 

Figure 15. Set 1: Jacob’s cumulative correct independent responses for each vocabulary 
item in the adult-initiated teaching opportunity condition. 
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Figure 16. Set 1: Jacob’s cumulative correct independent responses for each vocabulary 
item in the child-initiated teaching opportunity condition. 
 

 
Figure 17. Set 2: Jacob’s cumulative correct independent responses for each vocabulary 
item in the adult-initiated teaching opportunity condition. 
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Figure 18. Set 2: Jacob’s cumulative correct independent responses for each vocabulary 
item in the child-initiated teaching opportunity condition. 
 

 Generalization. Following mastery, two generalization probes using storybooks 

were administered for each vocabulary item. Each probe consisted of four opportunities 

for Jacob to produce a vocabulary item. Jacob did not generalize any of the vocabulary 

items from either vocabulary set, in either treatment condition during any of the probes.  

 Maintenance.  Six weekly maintenance probes were implemented one week after 

reaching mastery. Table 28 presents the mean percentage of correct independent 

responses for all probes. 
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 Table 28 

Jacob’s Overall Mean Percent of Independently Produced Vocabulary Items for All 

Maintenance Probes for Both Vocabulary Sets Taught in Adult-Initiated and Child-

Initiated Conditions 

 
Adult-Initiated Condition 

 

  
Child-Initiated Condition 

 
 

Set 1 Dragon Castle Throne Mean   Silo Barn Tractor Mean   

  
4.16% 

 
8.33% 

 
8.33% 

 
6.9% 

 
0% 

 
0% 

 
2.7% 

 
0.9% 

Set 2 Screw Saw Ruler     Mean Iron Bin Knob       Mean 

  
25% 

 
8.33% 

 
8.33% 

 
13.88% 

 
50% 

 
0% 

 
0% 

 
2.77% 

 

During adult-initiated teaching opportunities in Set 1, Jacob responded correctly 

to 6.9% of all opportunities. During the child-initiated probes condition, Jacob 

maintained vocabulary during only 0.9% of overall probe opportunities. For Set 2, during 

the adult-initiated condition, Jacob responded correctly to 13.88% of all probe 

opportunities. During the child-initiated teaching opportunities, Jacob maintained 

vocabulary in 2.77% of probe opportunities. 

George 

Parent intervention fidelity of target vocabulary items. Intervention fidelity 

differed between the adult-initiated and child-initiated teaching opportunity conditions. 

Table 29 displays the intervention fidelity of each vocabulary item taught during each 

condition, along with mean intervention fidelity across items. The mean intervention 

fidelity of Set 1 across items utilizing adult-initiated teaching opportunities was 95.71% 

(mode 94.4%, range 91.6%-100%), while the mean fidelity during child-initiated 



 

 137 

teaching opportunities was 85.69% (mode 80.5%, range 72.2%-100%). The intervention 

fidelity of Set 2 also yielded a difference between the two conditions. In Set 2, the mean 

fidelity across items taught using adult-initiated opportunities was 85.99% (mode 88.8%, 

range 77.7%-94.4%). The mean fidelity across items taught using child-initiated 

opportunities was 77.08% (mode 83.3%, range 63.8%-86.1%).  

In Set 1, mean intervention fidelity for all items taught utilizing adult-initiated 

teaching opportunities was higher (range 94.87%-96.68%) when compared to items 

taught utilizing child-initiated teaching opportunities (range 83.36%-87.63%). The same 

trend held true for Set 2; the mean intervention fidelity was higher for all items taught 

utilizing adult-initiated opportunities (range 83.14%-89.31%) compared to the child-

initiated opportunities (range 77.08%-80.27%).   

Table 29  
Mean Intervention Fidelity by Vocabulary Item and Means Across Items for George 

 

 
Figure 19 displays intervention fidelity as well as percentage of correct 

independent responses (i.e. respond to mand “What is this?” within 5 s) for each 

 
Adult-Initiated Condition 

 
Child-Initiated Condition 

 
Set 1 

Castle 96.68% Silo 87.63% 

Dragon 95.58% Barn 86.07% 

Throne 94.87% Tractor 83.36% 

Mean  95.71% Mean  85.69% 

 
Set 2 

Iron 83.14% Eggplant 71.79% 

Bin 89.31% Register 80.27% 

Knob 85.54% Scale 79.19% 

Mean  85.99% Mean  77.08% 
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vocabulary item in Set 1 taught utilizing adult-initiated teaching opportunities. Figure 20 

presents intervention fidelity and percentage of correct independent responses for each 

item taught in the child-initiated condition. Figures 21 and 22 displays intervention 

fidelity and the percentage of correct independent response for each vocabulary item 

taught in Set 2 in the adult-initiated condition and the child-initiated condition, 

respectively. Generalization and maintenance probes outcomes are also displayed in 

Figures 19-22. 
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Figure 19. Set 1: Intervention fidelity and George’s percentages of correct independent 
production of vocabulary in the adult-initiated teaching opportunity condition 
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Figure 20. Set 1: Intervention fidelity and George’s percentages of correct independent 
production of vocabulary in the child-initiated teaching opportunity condition 
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Figure 21. Set 2: Intervention fidelity and George’s percentages of correct independent 
production of vocabulary in the adult-initiated teaching opportunity condition 
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Figure 22. Set 2: Intervention fidelity and George’s percentages of correct independent 
production of vocabulary in the child-initiated teaching opportunity condition 
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Error patterns in intervention fidelity. Table 30 provides data addressing error patterns 

in intervention fidelity for both conditions in Set 1 and Set 2.  In Set 1 and 2, in 

opportunities utilizing adult-initiated teaching opportunities, the most common error in 

intervention fidelity was an incorrect time delay between the mand and model. In Set 1, 

this error accounted for 47.37% of the total errors (36 errors). In Set 2, this error 

accounted for 27.12% of the total errors (80 errors). As were the other mothers, George’s 

mother was coached to wait five seconds between the administration of the mand and 

model. The primary error occurred when George’s mother did not wait five seconds. In 

Set 1, 51% of total of incorrect time delays were because she waited less than five 

seconds. The remaining percentage of errors (49%) occurred when  she waited longer 

than five seconds.  

The second most common type of error in items in both Set 1 and Set 2 during 

adult-initiated teaching opportunities opportunity conditions was an incorrect time delay 

after the model and before provision of verbal praise and moving on to the next teaching 

opportunity. In Set 1, this error accounted for 19.72% of the total errors (15 errors). In Set 

2, this error accounted for 19.66% of the total errors (58 errors). As were the other 

mothers, George’s mother was coached to wait five seconds during the second time delay 

of a teaching opportunity; however, 73.50 % of the total incorrect time delay errors 

occurred when she waited less than five seconds and 26.5% of the total time delay errors 

occurred when she waited more than five seconds.   

 During child-initiated teaching opportunities, the most common error was the 

time between when the child presented an opportunity (through joint attention, 
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vocalization, reaching towards, or touching a toy) and the time the parent responded (i.e., 

interstimulus interval). As were the other mothers, George’s mother was coached to 

respond within three seconds with a mand. Her incorrect execution of this intervention 

component accounted for 72.92% of total errors (280 errors) in Set 1 and 65.11%  of the 

total errors (461 errors) in Set 2.  

The second most common type of error that occurred during child-initiated 

teaching opportunities in both Set 1 and Set 2 was an incorrect time delay between the 

model and before provision of verbal praise and moving on to the next teaching 

opportunity. As during the adult-initiated teaching opportunity condition, George’s 

mother was coached to wait five seconds before either providing verbal praise if George 

responded correctly to the model or moving on to the next opportunity. The error 

occurred when George’s mother either waited more or less than five seconds. In Set 1, 

this error accounted for 9.64% of the errors (37 errors) and 15.25% of the errors (108 

errors) in Set 2.  

 

 

 

 

 

 

 

 



 

 145 

Table 30 

Percentage and Numbers of Intervention Implementation Errors by Michael’s 

Interventionist for Set 1 and Set 2 Vocabulary Items During Adult-Initiated and Child-

Initiated Experimental Conditions 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

George’s vocabulary acquisition. In Set 1, items required fewer teaching 

opportunities to reach mastery in the adult-initiated condition. In Set 1 adult-initiated 

teaching opportunities, a mean of 70.33 teaching opportunities (17.33 sessions) were 

required to reach mastery criterion. In Set 1 child-initiated teaching opportunities, a mean 

of 98.67 teaching opportunities (24.66 sessions) were required to reach mastery criterion. 

Intervention Components: Adult-Initiated 
Condition 
 

Percentage of 
Errors Set 1 

Percentage of 
Errors Set 2 

Appropriate environmental arrangement 3.95% (3) 5.42%  (16) 

Engages child in appropriate play routine 1.32% (1) 6.78% (20) 
Presentation of opportunity 1.32% (1) 8.14% (24) 
Mand 3.95% (3) 12.20% (36) 
Time delay (5 s) 47.37% (36) 27.12% (80) 
Model 2.63% (2) 5.08% (15) 
Time delay (5 s) 19.72% (15) 19.66% (58) 
Provision of appropriate consequence 
(verbal praise) 

2.63% (2) 6.44% (19) 

60 s interstimulus interval  17.11% (13) 9.15% (27) 
Intervention Components: Child-Initiated 

Condition 
 

Percentage of 
Errors Set 1 

Percentage of 
Errors Set 2 

Appropriate environmental arrangement 1.04% (4) 1.13% (8) 
Engages child in appropriate play routine 0.78% (3) 0.99% (7) 
Presentation of opportunity—child- 
initiated and parent attending 

3.13% (12) 6.78% (48) 

Parent response 3 s or less interstimulus 
interval (record in seconds) 

72.92% (280) 65.11% (461) 

Mand 2.08% (8) 1.98% (14) 
Time delay (5 s) 8.07% (31) 6.92% (49) 
Model 1.82% (7) 0.85% (6) 
Time delay (5 s) 9.64% (37) 15.25% (108) 
Provision of appropriate consequence 
(verbal praise) 

0.52% (2) 0.99% (7) 
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Vocabulary Set 2 acquisition also required fewer teaching opportunities in the adult-

initiated teaching opportunity condition. For Set 2, the mean number of teaching 

opportunities required to meet mastery criterion was 77.33 (19.33 sessions) in the adult-

initiated teaching condition, compared to 114.67 teaching opportunities (28.66 sessions) 

in the child-initiated teaching opportunity condition.  

Table 31 displays the number of teaching opportunities required for George to 

meet mastery criterion for each vocabulary item taught in the adult-initiated and child-

initiated conditions. In Set 1, castle was acquired in the fewest opportunities (60 

opportunities in the adult-initiated condition). In Set 2 bin was acquired in the fewest 

opportunities (68 opportunities in the adult-initiated condition).  

Table 31 
George’s Mean Number of Teaching Opportunities and Sessions to Mastery Criterion for 

Each Vocabulary Items Taught in Set 1 and Set 2 during Adult- and Child-Initiated 

Teaching Opportunities 
 

Adult-Initiated Condition Child-initiated Condition 
 
 

Set 1 Dragon Throne Castle Mean 
Across 

Vocabulary 

Silo Barn Tractor Mean Across 
Vocabulary 

   
76(19)a 

 
72(18) 

 
60(15) 

 
70.33 
(17.33) 

 
100(25) 

 
80(20) 

 
116(29) 
  

 
98.67 
(24.66) 
 

Set 2 Iron Bin Knob Mean 
Across 
Vocabulary 

Eggplant Register Scale Mean Across 
Vocabulary 

  
76(19) 

 
68(17) 

 
88(22) 

 
77.33 
(19.33) 

 
116(29) 

 
128(32) 

 
100(25) 

 
114.67 
(28.66) 
 

anumbers in parentheses represent the sessions required to meet acquisition criteria 
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Figures 23-26 are cumulative graphs that display vocabulary acquisition (i.e., 

independent responses to the mand “what is this”? within 5 s) by item for both 

experimental conditions for Set 1 and Set 2.  

 

Figure 23. Set 1: George’s cumulative correct independent responses for each vocabulary 
item in the adult-initiated teaching opportunity condition. 
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Figure 24. Set 1: George’s cumulative correct independent responses for each vocabulary 
item in the child-initiated teaching opportunity condition. 
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Figure 25. Set 2: George’s cumulative correct independent responses for each vocabulary 
item in the adult-initiated teaching opportunity condition. 

 
Figure 26. Set 2: George’s cumulative correct independent responses for each vocabulary 
item in the child-initiated teaching opportunity condition. 

 

Generalization. Following mastery, two generalization probes using storybooks 

were administered for each vocabulary item. Each probe consisted of four opportunities 

for George to produce an item. Table 32 displays George’s mean percentage of correct 

responses during generalization probes. For Set 1 in the adult-initiated condition, the 

mean correct production was 41.67%. For Set 1 in the child-initiated condition, the mean 

production was 62.50%.  For Set 2 in the adult-initiated condition, the mean correct 

production was 33.33%, and in the child-initiated teaching opportunity condition, it was 

25%.  
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Table 32. 
Mean Percentage of George’s Correct Responses in Generalization Probes  

Adult-Initiated Condition Child-Initiated Condition 
 
 

Set 1 Dragon Throne Castle Mean 
Across 

Vocabulary 

Silo Barn Tractor Mean Across 
Vocabulary 

  
75% 

 
0% 

 
50% 

 
41.67% 

 
25% 

 
75% 

 
100% 

 
62.50% 

 
Set 2 Iron Bin Knob Mean 

Across 
Vocabulary 

Eggplant Register Scale Mean Across 
Vocabulary 

  
100% 

 
0% 

 
0% 

 
33.33% 

 
75% 

 
0% 

 
0% 

 
25% 

 

 

 Maintenance. Six weekly maintenance probes were implemented one week after 

reaching mastery. However, due to family schedules, the last two probes were 

implemented only two days apart. Table 33 presents the mean percentage of correct 

independent responses for all probes. 

Table 33 
Mean Correct Production of Vocabulary Items Across Maintenance Probes 

 Adult-initiated Condition  Child-initiated Condition 
 

 

Set 1 Dragon Throne Castle Mean 
Across 

Vocabulary 

Silo Barn Tractor Mean 
Across 

Vocabulary 
 

   
12.5% 

 
25% 

 
20.83% 

 
19.44% 

 
37.5% 

1 
2.5% 

 
50% 

 
33.33% 
 

Set 2 Iron Bin Knob Mean 
Across 

Vocabulary 

Eggplant Register Scale Mean 
Across 

Vocabulary 
 

  
45.83% 

 
41.67% 

 
29.17% 

 
38.89% 

 
33.34% 

 
8.33% 

 
25% 

 
22.22% 
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In Set 1, in the adult-initiated condition, George responded correctly to 19.44% of all 

opportunities. In the child-initiated probes condition, George maintained vocabulary 

items in 33.33% of overall probe opportunities. For Set 2, in the adult-initiated condition, 

George responded correctly to 38.89 % of all opportunities. In the child-initiated 

condition, George maintained vocabulary in 22.22% of opportunities. 
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Chapter 5 

DISCUSSION 

This study examined fidelity over time of two parent-implemented interventions 

designed to teach novel vocabulary items to three young learners diagnosed with ASD. 

The two interventions differed only with respect to the initiation of each teaching 

opportunity. The adult-initiated teaching opportunity condition emphasized adult control 

(Wetherby & Prizant, 1998), while the child-initiated teaching opportunity condition 

relied on the adult interventionist following the child’s lead and attentional focus 

(Wetherby & Prizant, 1998). Both interventions utilized mand, model, and time delay 

strategies, found in Milieu Language Teaching (MLT)) to elicit spoken vocabulary from 

the child participants (Hart & Risley, 1975). As described previously, MLT strategies 

were chosen as the intervention for this study because MLT is evidence-based and its 

strategies are often used in both behavioral and social-pragmatic developmental 

approaches interventions for young children with ASD. The present study also examined 

the impact of intervention fidelity on vocabulary acquisition, maintenance, and 

generalization across materials. 

Intervention Fidelity   

Potential adult contributions to degraded fidelity. It was hypothesized that 

fidelity across the two experimental conditions would degrade over time. However, 

previous studies have documented parents of children with severe disabilities tend to be 

more directive in their interactions rather than responsive to communicative bids (Roach, 

Barratt, Miller, Leavitt, 1998, Tannock, 1988, Maurer & Sherrod, 1987). Given previous 
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findings, it was hypothesized that intervention fidelity in the adult-initiated teaching 

opportunity condition would remain higher than the child-initiated teaching opportunity 

condition. Results demonstrated that across the three participants, intervention fidelity did 

degrade across the two conditions, however the condition that showed higher fidelity was 

not necessarily the same for all three participants. Specifically, fidelity was higher during 

the implementation of adult-initiated teaching opportunities for Michael and George for 

both vocabulary Sets 1 and 2. Jacob’s results yielded intervention fidelity that was higher 

during adult-initiated teaching opportunities for Set 1. However, child-initiated teaching 

opportunities resulted in higher fidelity during teaching opportunities implemented with 

Set 2.  

The findings from Michael and George add support to findings from several 

studies who found that parents of children with severe disabilities tend to be more 

directive in their communicative interactions and less responsive (Maurer & Sherrod, 

1987; Mederios & Cress, 2016; Roach, Barratt, Miller, Leavitt, 1998; Tannock, 1988). 

The adult-initiated teaching opportunity condition did not require parents to be 

responsive to potentially communicative bids. Consequently, it is plausible that the 

mothers of Michael and George had experienced greater reinforcement with this type of 

interaction (i.e., their child complied with the directive) and thus implemented the 

intervention with higher fidelity.  

Alternatively, it is possible that maternal interventionists were had difficulty 

identifying potential communicative overtures by their sons; and thus were less apt to 

respond to them. However, in the pre-intervention assessments, Michael’s mother was 
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responsive to 100% of his intentional and pre-intentional communicative acts making this 

a less plausible explanation. On the other hand, George’s mother was only responsive to 

50% of his intentional and pre-intentional communicative acts (though he only produced 

two acts in 10 mins). Consequently, this explanation remains a possibility although no 

support for this hypothesis was generated given the very limited sample. Further, because 

the responsivity and directiveness data gathered prior to intervention is limited, it may not 

fully represent parents’ typical interaction style.  

For Michael, during child initiated teaching opportunities approximately 13% of 

errors produced during Set 1 and 25 % of errors during Set 2 were due to an incorrect 

presentation of a teaching opportunity. In this type of error Michael’s mother most often 

did not attend to his communicative overture and did not capitalize of his behavior by 

presenting a mand.  Another common type of error in the child-initiated teaching 

opportunity condition for Michael involved his mother taking longer than 3 s to respond 

to Michael’s communicative overtures. This error accounted for approximately 28% of 

the total percentage of errors in Set 1 and 26% of errors in Set 2.  Again, it is impossible 

to say why she took longer than 3 s to respond; however, it is plausible that because she 

did not automatically view his behavior as communicative, and thus took longer to 

respond to him.  These two instances represent critical components of responsivity. 

Repeated failures to correctly execute these intervention components suggest that 

Michael’s mother may have been less responsive and more directive in her interactions 

with Michael.  
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An analysis of errors produced by George’s mother during intervention sessions 

revealed that the most common error during child-initiated teaching opportunities 

involved an interstimulus interval longer than 3 s between the time George initiated an 

instructional opportunity and the time his mother responded with a mand. This error type 

accounted for approximately 73% of the total errors in Set 1 and 65% of the total errors 

in Set 2. This intervention component represents a key part of being responsive to a 

child’s communicative overture. A consistent failure to correctly implement this 

intervention component suggests a more directive and less responsive interaction style. 

The second most common type of error during child-initiated teaching opportunities in 

both Set 1 and Set 2 was an incorrect time delay in between the model and before 

provision of verbal praise and moving on to the next teaching opportunity. Inattention to 

providing adequate wait time for a child to respond could be viewed as an important 

aspect of responsivity.  

For Jacob, it is unclear from an analysis of error patterns whether his mother’s 

intervention implementation suggests a propensity to engage in more responsive 

interactions or more directive interactions. Jacob’s results indicated that intervention 

fidelity was lower during adult-initiated teaching opportunities for Set 2 vocabulary items 

compared to the child-initiated teaching opportunity condition. An error analysis revealed 

that during adult-initiated teaching opportunities, Jacob’s mother made the most errors by 

incorrectly administering a mand.  This error most often involved Jacob’s mother 

repeating the mand “What is this?” more than once, in quick succession. The second most 

common type of error during adult-initiated teaching opportunities was similar to one 
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discussed for Michael and George that involved an insufficient time delay between the 

original mand and the presentation of a verbal model. This error may have been related to 

a propensity to engage in more directive interactions, but it is unclear from the data. 

Adult contributions to degrading fidelity trend across conditions. Fidelity 

degraded over time during intervention conditions for each of the three participants. For 

each participant, the intervention fidelity started out high (i.e., >90%) for the first few 

sessions then often rapidly deteriorated to varying degrees. Video observations showed 

the three mothers began making the same types of intervention errors as intervention 

progressed. Future research could focus on more precise interventionist error patterns 

over time and their impact on learner skill acquisition. It is possible that certain errors 

(i.e., presenting a mand too many times) may not impact skill acquisition while other 

types of errors (i.e., not responding to a child’s communicative bid) could interfere with 

skill acquisition. 

 To date, empirical literature, has analyzed intervention fidelity one of two ways.  

First, within the context of experimental controlled conditions, fidelity was artificially 

lowered with preplanned errors in order to gauge the impact on learner outcomes. 

Second, parent-implemented intervention fidelity was measured in the presence of 

repeated “booster” sessions, where an a researcher provided additional coaching in order 

to improve intervention fidelity and conclude that parents could implement interventions 

with high fidelity. To date, no literature has reported on the natural trend of fidelity 

longitudinally during a parent-implemented intervention. Based on previous studies 

(Huynen et al., 1996; Krantz et al. 2003; Laski et al., 1981; Moran & Whitman, 1991), it 



 

 157 

is reasonable to hypothesize that if additional booster coaching sessions had been offered 

throughout the intervention phase, fidelity would have improved. However, it is not clear 

whether degraded fidelity would have lessened over time. 

Potential child contributions to fidelity degrading. Potential reasons for 

degrading of fidelity during the two experimental conditions have been discussed from 

the perspective of adult contributions (i.e., incorrect administrations of intervention 

components). However, it is possible that the child participants also contributed to 

degrading fidelity; specifically, varying levels of intelligibility, degree of idiosyncratic 

communication strategies. For example, if a child had low intelligibility the parent may 

be less likely to recognize a correct attempt and thus provide incorrect reinforcement. In 

addition, the more idiosyncratic or less conventional a communicative bid, again the less 

likely the parent may be to provide reinforcement. In addition, the presence of 

challenging behaviors could contribute to degrading fidelity because it may cause the 

parent to attend to the behavior rather than the intervention. Finally, a child’s interest in a 

toy could impact vocabulary acquisition. If a child was interacted with a certain toy more 

often than the others, in the child-initiated teaching opportunity condition, the parent 

would have more opportunities to present the mand and thus more opportunities to model 

the vocabulary item and for the learner to produce the word. This study did not examine 

child contributions to fidelity; however, future research could investigate this area. 

Summary of fidelity findings. Analysis of results from all child participants and 

their parents show support for the original hypothesis that intervention fidelity would 

vary between the two conditions. Results from all parent-child dyads support the original 
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hypothesis fidelity would degrade across both experimental conditions. One potential 

reason for higher intervention fidelity it the adult-initiated teaching opportunity condition 

across two vocabulary sets for two of the participants (and in one vocabulary set for the 

third participant) is that the mothers were more comfortable with or had a stronger 

reinforcement history with directive communicative acts, which was present in the adult-

initiated condition more so than the child-initiated teaching opportunity condition. 

Besides adult errors in intervention implementation, it is possible that a lack of 

engagement with or interest in the toy sets could also have contributed to degrading 

fidelity both within and across experimental conditions. Future research related to 

intervention fidelity could attempt to parse apart adult and child contribution to 

intervention fidelity.  

Vocabulary Acquisition Findings 

Results from the three participants do not unilaterally support the hypothesis that 

the experimental condition implemented with higher fidelity would result in more 

efficient acquisition of target vocabulary items. Intervention fidelity and the rate of 

vocabulary acquisition did not show a clear relationship for either of the two participants 

(Michael and Jacob). Although it would be logical to predict that the intervention 

implemented with higher fidelity would result in fewer teaching opportunities to learner 

acquisition. However, for Michael and Jacob, vocabulary acquisition occurred in fewer 

sessions in the condition with lower fidelity. These results are consistent with results 

described by Iftar-Tekin, Kurt, and Çetin (2011). These researchers implemented high 

and low fidelity conditions in an alternating treatment design to teach expressive and 
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receptive object naming in children with ASD. The high fidelity condition was where the 

intervention was implemented with no errors. The low fidelity condition was defined as 

preplanned errors implemented 30% of teaching opportunities. Results indicated no 

difference in skills acquisition between conditions all three of the child participants. One 

possibility is that the intervention fidelity, though degraded, was not low enough to 

impact vocabulary acquisition. Perhaps if the treatment targets were more complex, thus 

time to acquisition longer, parents would perhaps continue the downward trend in 

intervention fidelity, and a clear relationship between fidelity and acquisition could be 

observed.  

Similar to hypotheses about the results related child contributions to degrading 

fidelity trends, it is possible that some vocabulary words that had lower fidelity or took 

longer to acquire may have been less salient to the learners. If a child was less engaged 

with or did not find one of the toys representing a target vocabulary item very interesting 

they may have been less likely to engage with it or attempt to use it during a 

communicative interaction with their parent.  

A potential threat to the conclusions made regarding vocabulary acquisition was 

potential exposure to the target vocabulary items outside of the intervention setting. 

Target vocabulary items were chosen that were likely to not be used often in every day 

conversation. In addition, parents were asked about potential exposure to these items and 

related service providers were asked not to target these items during sessions (via a 

message relayed by the parent). Finally, control conditions were used throughout the 
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study. None of the vocabulary items in the control conditions were acquired, suggesting 

that exposure was an unlikely influencer on acquisition.  

Parent Satisfaction with Intervention Procedures 

The TARF-R was administered to gather descriptive data regarding parent 

satisfaction with each of the interventions. Despite differences in intervention fidelity 

across all three participants, none of the parents expressed a strong preference for one 

intervention over another. This finding suggests the three mothers may have felt similarly 

about initiating teaching opportunities as well as responding to their children’s’ 

communicative overtures. It is possible that because the TARF-R was administered by 

the study investigator, the mothers may have biased their answers with more positive 

responses. In the future administering the TARF via a third party or via mail 

correspondence, the raters would have responded differently. It is also possible that more 

in-depth information could have been obtained throughout the intervention phase, which 

would have provided a more granular analysis of parent attitudes toward each 

intervention. For example, satisfaction probes could have been administered throughout 

intervention that contained similar questions to the TARF. Satisfaction probes would 

assist in establishing a relationship between intervention fidelity and parent satisfaction 

with each experimental condition  

In addition, information about perceived intervention fidelity could also be 

obtained. It may be important to examine parent awareness of fidelity errors, as it may 

impact ability to implement an intervention with adequate fidelity. To examine such 

questions, parents could be shown video clips of their intervention sessions and asked to 
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identify errors. It is possible that parents are unaware that their fidelity of implementation 

is degrading over time. If parents were unaware that they are making errors, then a 

relationship between intervention satisfaction and intervention fidelity would be difficult 

to establish.  

Generalization 

 It was hypothesized that generalization across materials be minimal, however, it 

was also hypothesized that generalization would be greater in the experimental condition 

that was implemented with higher fidelity. (i.e., the adult-initiated teaching opportunity 

condition). The generalization hypothesis related to the first study hypothesis, that the 

adult-initiated teaching opportunity condition would be implemented with higher fidelity 

in accordance with findings from previous studies related to maternal responsivity and 

directiveness. Consequently, if the adult-initiated teaching opportunity condition resulted 

in fewer sessions to acquisition the assumption was made that generalization across 

materials would also be greater in the adult-initiated teaching opportunity condition.  This 

hypothesis was not supported by the results of this investigation. Jacob, did not 

generalize any vocabulary items, while Michael and George had greater generalized in 

the adult-initiated teaching opportunity condition for one set of vocabulary items and 

greater generalization one in the child-initiated teaching condition for the other 

vocabulary set. In retrospect, this finding is not entirely unexpected, for two reasons. 

First, there were only two generalization probes implemented, and each examined only 

one type of generalization (across materials). Second, no explicit teaching strategies were 

implemented during intervention that could potentially promote generalization. It is 
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plausible that if generalization probes across individuals or settings results could have 

been different. More likely, is that if strategies such as general case instruction had been 

implemented, where each participant was taught positive and negative exemplars of each 

vocabulary word, then generalization across materials may have been greater. To, date 

there have been no demonstrations of general case instructional strategies in the 

implementation of child initiated teaching opportunities with few demonstrations 

utilizing adult initiated instructional opportunities. 

Maintenance 

 Results from two participants, Michael and Jacob, showed greater maintenance of 

vocabulary items taught in the adult-initiated teaching condition. Maintenance results for 

George showed he maintained one vocabulary set better in the child-initiated teaching 

opportunity condition and one set in the adult-initiated teaching opportunity condition. 

However, maintenance of vocabulary items for both sets was, overall, low for all 

participants. Limited maintenance of vocabulary items is in line with previous research 

by Harris and Weiss (2007) who asserted that children with ASD often have difficulty 

maintaining previously acquired skills. One possibility is that the child participants 

needed to be overtrained, where teaching sessions continued beyond the mastery criteria 

in order for them to maintain skill acquisition.  In the present study maintenance probes 

were spaced one week apart. It is possible that shorter intervals between probes may have 

yielded different results. 

Implications for Research 
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 Given the variable results within participants with respect to intervention fidelity, 

vocabulary acquisition, generalization, and maintenance, there are a number of 

implications and directions for future research. First, this study could be replicated with 

mothers and children with the same characteristics. Replication with a number of 

participants is needed to determine if findings of this investigation are representative of a 

larger population of homogeneous participants. 

In the present study, all three mothers reported that they spent more time with 

their child than any other individual. It would be interesting to see if similar results 

related to intervention, fidelity, generalization, and maintenance were found when the 

interventionist was less familiar with the child. Presumably, less familiar individuals 

would not be as readily able to identify communicative overtures, especially 

unconventional ones, and in the child-initiated teaching opportunity condition may miss 

more opportunities to present a mand.  

The current investigation could be replicated with interventionists who had 

varying degrees of training. All three parents did not have a background in intervention, it 

would be interesting to see if professionals such as speech-language pathologists, 

occupational therapists, or special education teachers, who had formal training but may 

be less familiar with the learner were able to implement each intervention with higher 

fidelity. 

Replication of this study could also include ongoing coaching throughout the 

intervention. The research question related to the role of higher fidelity on the rate of 

vocabulary acquisition could be addressed through this study. This could be done one of 
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two ways; either ongoing coaching could be implemented at pre-specified intervals or 

ongoing coaching could be provided whenever an interventionist fell below 80% (or a 

predetermined implementation fidelity score). There are potential pros and cons to 

providing coaching on both schedules. If coaching was provided at pre-specified 

intervals, parents would not necessarily have time to fall into “bad habits”, thus parents 

would not have a long reinforcement history with incorrect intervention administration. 

However, if coaching sessions were implemented at preplanned intervals, parents might 

not necessarily need a booster session. The sessions may be viewed as overly intrusive, 

unnecessary, or time consuming by the parent. In contrast, if coaching sessions were only 

offered once fidelity fell below a certain criteria, time and resources by the researchers 

could be better allocated to help struggling parent-interventionists. In addition, ongoing 

coaching sessions could be more readily tailored based off of parent performance. 

However, parents may end up developing bad habit around intervention implementation, 

which could potentially take extensive training to correct. In addition, if parents knew 

that ongoing coaching was only offered based on poor intervention implementation they 

may feel discouraged to act as an interventionist for their child. In either case, 

investigation of different schedules of ongoing coaching has not been explicitly 

investigated in relation to vocabulary acquisition and young learners with ASD. 

The current investigation could be partially replicated to compare two different 

types of coaching strategies in a group design. First, one group of parents could receive 

training and coaching similar to the methods described in the present study. A second 

group of parents could receive pre-intervention parent coaching that included more 
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explicit training on unconventional/idiosyncratic communicative overtures. More explicit 

training and feedback throughout the intervention process could potentially make parents 

more responsive to their children. Subsequent parent training could then be implemented 

on how to shape these unconventional bids into more conventional communicative 

behaviors. Similar dependent measures to the ones described in this study could be used 

to compare the effectiveness of these different coaching approaches on intervention 

fidelity and learner outcomes.  

Implications for Practice 

 Many of the implications for research are also applicable for practitioners. It has 

not been fully established how much fidelity can be degraded before skill acquisition is 

impacted. It may be that intervention fidelity and its impact on learner outcomes is skill 

dependent. For example, the more complex the skill the higher the intervention fidelity 

must be to obtain skill acquisition in a timely manner. However, because previous 

literature and this study have not fully elucidated this, relationship it is prudent to err on 

the side of caution and provide ongoing coaching for the duration of an intervention in 

order to keep fidelity high. Coaching could be offered at either the end of pre-specified 

intervals (i.e., every session, every week), or when fidelity degradation hits a pre-

specified point (i.e., <80%). Within on-coaching sessions, there are a number of ways to 

provide feedback. These include providing feedback to the interventionist at the end of a 

session or throughout the session. Within feedback strategies, reinforcement could be 

offered for correct implementation only or reinforcement could be provided for correct 

implementation and corrective feedback given for incorrect implementation.  
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 In addition, professionals such as special education teachers, speech-language 

pathologists, occupational therapists, or early intervention direct service providers have a 

range of skills and experience. Administrators of programs that work with young learners 

with ASD should be cognizant of employees’ variable skill level and provide ongoing 

staff development. It should not be assumed that an interventionist with an advanced 

degree will continue to implement an intervention with high fidelity. Implementation drift 

may occur, which is another reason fidelity probes should be implemented and coaching 

and feedback sessions offered routinely.  

 For learners who are nonverbal or have very limited verbal repertoires, providing 

explicit training to parents on unconventional/idiosyncratic communicative overtures 

could be important. Providing reinforcement to learners for unconventional 

communicative behaviors could strengthen their response patterns and eventually make 

shaping these unconventional bids into more conventional communicative behaviors.  

Study Limitations 

 In spite of important findings the current investigation had a number of 

limitations. First, this study involved a small number of participants. Consequently, 

findings should not be generalized across participants or to other populations. Systematic 

replication with additional participants and populations would be required to enhance 

generalization to a larger population.  Second, it was difficult to equate target vocabulary 

items on all dimensions, such as articulation difficulty, engagement with toys, exposure 

outside of the intervention sessions. It is possible that acquisition rate was related to one 

or more of these dimensions and not related to intervention fidelity. Third, data on other 
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behaviors such as the presence of challenging behaviors, engagement with toy set, and 

probes of parent satisfaction throughout intervention, were not gathered. The absence of 

challenging behaviors that could potentially interfere with intervention sessions was an 

inclusion criteria, thus it was decided that such data would not be gathered at the onset of 

the study. It would be interesting to determine the impact that the presence of challenging 

behavior had on intervention fidelity. It is plausible to hypothesize that the more  (i.e., 

frequency/magnitude) challenging behaviors that the child engaged in, the lower the 

intervention fidelity because the interventionist would have to be attending to the 

behaviors (e.g. placing them on extinction) which would distract and divert effort from 

procedural implementation for the targeted behavior. In addition, the level of engagement 

with toys may impact skill acquisition. It seems logical that the more engaged and 

interested in a toy, the quicker the child may learn to label the object so they could 

request the item. A third limitation of the study relates to limited generalization data. 

Generalization was only measured one way (across materials). It is possible that alternate 

generalization measures (i.e., across individuals, settings), would results in different data. 

Finally, impact of culture, educational background, and exposure to interventions both for 

the child and parent-interventionist were not fully investigated. It is unclear what the 

background of the interventionist has on intervention fidelity. This may relate to 

contextual fit, meaning, the more comfortable with, the more exposure to, or the stronger 

the learning history with, a given intervention, the more likely they are to implement it 

with higher fidelity. 

Conclusion 
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 In conclusion, the present study investigated the fidelity of two-parent implemented 

interventions designed to teach novel vocabulary items to young learners with ASD. 

Results from this study found that all three parent-interventionists implemented both 

interventions with a degrading trend in fidelity. For two of the participants, the adult-

initiated teaching opportunity condition was implemented with higher fidelity, the 

remaining participant showed mixed results. With respect to vocabulary acquisition, all 

participants acquired the target vocabulary items in both experimental conditions, though 

it often took longer in the child-initiated teaching opportunity condition. Maintenance and 

generalization probes showed limited skill generalization and maintenance of vocabulary 

items. Previous history with communicative styles that tended to be more directive rather 

than responsive may have contributed to the difference in fidelity between experimental 

conditions. Engagement with the toys and salience of vocabulary items may have been 

two child reasons for the difference in fidelity between experimental conditions. Future 

research should focus on study replication with various interventionists and schedules of 

coaching.  Practitioners should also be cognizant of fidelity and its potential impact on 

skill acquisition. Ongoing coaching and fidelity probes should be integrated into 

programs that provide services to young learners with ASD. 
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Appendix A 

CODE DEFINITIONS FOR A REVIEW OF LITERATURE RELATED TO FIDELITY  

Code Definition/Example/Response Recording 

Age Record in months 

Gender 1=male 
2=femae 

Sampling (group) 1-Random sampling 

 2-Non random sampling, but groups equated 

 3-Non random sampling, unequal groups 

Assignment to groups (group design 1-Random assignment by child 

 2-Matched pairs random assignment (by child) 

 
3-Matched pairs random assignment (by child-

parent pairs) 

 4-Other 

 5-No random assignment 

Type of control (group design) 1-nontreatment control 

 2-business as usual 

 3-treatment (specify) 

Affirmed group equivalence on pretest 
scores (or pretest differences controlled 

for[group design]) 
1-yes 

 2-no 

Attrition from posttest Report the percentage 

Sample size_experimental group 
(group design) 

specify the number  

Sample size_control group (group 
design) 

specify the number 

# of participants with 
disabilities_experimental group 

specify the number  

# of participants with 
disabilities_control group (group 

design) 
specify the number  

Age_experimental group 
specify the average and possibly range or 

standard deviation (in years) 

Age_control group (group design) 
specify the average and possibly range or 

standard deviation (in years) 

# of Male in experimental group Specify the number 

# of Male in control group (group 
design 

Specify the number 

Cognitive Status_experimental group 1-Moderate (35-40 to 50-55) 

 2-Severe (20-25 to 35-40) 
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 3-Profound (below 20 or 25) 

 4-NS 

Cognitive Status_control group (group 
design) 

1-Moderate (35-40 to 50-55) 

 2-Severe (20-25 to 35-40) 

 3-Profound (below 20 or 25) 

 4-NS 

How Cognitive Skills Assessed 1-Standardized Assessment (specify) 

 
2-Informal observation using published 

checklist(s) (specify) 

 3-Anecdotal observation 

 4-NS 

Disabilities 1-ASD (including PDD-NOS) 

 2-Angelman’s 

 3-Downs 

 4-Fragile X 

 5-Epilepsy 

 
6-Fine Motor Impairment (include any 

mentioned visual impairments regardless of 
severity) 

 7-Hearing Impairment 

 8-Vision Impairment 

 9-Physical Disabilities, Upper 

 10-Physical Disabilities, Lower 

 11-EBD 

 12-Other 

 13-NS 

Receptive 
language/communication_experimental 

group 

1-Standardized assessment (specify the tool & 
results) 

 
2-Informal observation using checklist(s) 

(specify the tool & results) 

 3-Anecdotal observation (specify the results) 

 4-NS 

Vocabulary Level_experimental group 
Report as written, number of words 

understood/expressed 

  

Vocabulary Level_control group 
Report as written, number of words 

understood/expressed 

  

Highest language ability_experimental 
group 

1-Vocalization 

 2-Word approximations 
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 3-Single words 

 4-Phrases 

 5-Sentences 

 6-Other 

 7-NS 

Play skills Report as written 

Main communication functions 1-requesting 

 2-rejecting/protesting 

 3-seeking attention 

 4-commenting 

 5-gaining information 

 6-social interaction (e.g., greeting) 

 7-other(specify) 

 8-NS 

Main communication modes 1-Vocal 

 2-Verbal 

 3-Graphic (Low tech, type symbol Used) 

 4-SGD (high tech, requires batteries) 

 5-Gestural 

 6-Eye Gaze 

 7-Other 

 8-NS 

Challenging behavior_experimental 
group 

1-Yes(specify) 

 2-No 

 3-NS 

Independent Variable(s) 

Report as written  

 

Intervention strategies Report as written 

Treatment Target Report as written 

Dependent Variable(s) Report as written 

DV_Type 1-Child measures 

 2-Parent measures 

 3-Other(specify) 

DV_Measures 1-Standardized test (specify) 

 2-self created rating scale(specify) 

 3-observational measures (specify) 

 4-Other (specify) 

 5_NS 

DV Outcomes  

Fidelity Measure(s) Report as written 

Fidelity Outcome(s) during Report as written 
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intervention 

Fidelity Maintenance Outcomes Report as written 

Generalization probes 
Report type (across settings, material, people, 

etc) 

Generalization probe outcomes Report as written 

Parent Coaching 
Report number of sessions, length of sessions 

(in hrs and mins) 

Coaching Schedule 
Report as written (fixed, interval) specific 

schedule and criteria (if stated) 
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Appendix B 

CODE DEFINITIONS FOR A REVIEW OF LITERATURE RELATED TO 

VOCABULARY ACQUISITION FOR YOUNG LEARNERS DIAGNOSED WITH 

ASD 

 

Code Definition/Example/Response Recording 

Age Record in months 

Gender 1=male 
2=femae 

Sampling (group) 1-Random sampling 

 2-Non random sampling, but groups equated 

 3-Non random sampling, unequal groups 

Assignment to groups (group design) 1-Random assignment by child 

SSED type Record as written 

 2-Matched pairs random assignment (by child) 

 
3-Matched pairs random assignment (by child-

parent pairs) 

 4-Other 

 5-No random assignment 

Type of control (group design) 1-nontreatment control 

 2-business as usual 

 3-treatment (specify) 

Sample size_experimental group 
(group design/SSED) 

specify the number  

Sample size_control group (group 
design) 

specify the number 

# of participants with 
disabilities_experimental group 

specify the number  

# of participants with 
disabilities_control group (group 

design) 
specify the number  

Age_experimental group 
specify the average and possibly range or 

standard deviation (in years) 

Age_control group (group design) 
specify the average and possibly range or 

standard deviation (in years) 

# of Male in experimental group Specify the number 

# of Male in control group (group 
design 

Specify the number 

Cognitive Status_experimental group 1-Moderate (35-40 to 50-55) 

 2-Severe (20-25 to 35-40) 

 3-Profound (below 20 or 25) 

 4-NS 



 

 189 

Cognitive Status_control group (group 
design) 

1-Moderate (35-40 to 50-55) 

 2-Severe (20-25 to 35-40) 

 3-Profound (below 20 or 25) 

 4-NS 

How Cognitive Skills Assessed 1-Standardized Assessment (specify) 

 
2-Informal observation using published 

checklist(s) (specify) 

 3-Anecdotal observation 

 4-NS 

Disabilities 1-ASD (including PDD-NOS) 

 2-Angelman’s 

 3-Downs 

 4-Fragile X 

 5-Epilepsy 

 
6-Fine Motor Impairment (include any 

mentioned visual impairments regardless of 
severity) 

 7-Hearing Impairment 

 8-Vision Impairment 

 9-Physical Disabilities, Upper 

 10-Physical Disabilities, Lower 

 11-EBD 

 12-Other 

 13-NS 

Receptive 
language/communication_experimental 

group 

1-Standardized assessment (specify the tool & 
results) 

 
2-Informal observation using checklist(s) 

(specify the tool & results) 

 3-Anecdotal observation (specify the results) 

 4-NS 

Vocabulary Level_experimental group 
Report as written, number of words 

understood/expressed 

  

Vocabulary Level_control group 
Report as written, number of words 

understood/expressed 

  

Highest language ability_experimental 
group 

1-Vocalization 

 2-Word approximations 

 3-Single words 

 4-Phrases 
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 5-Sentences 

 6-Other 

 7-NS 

Play skills Report as written 

Main communication functions 1-requesting 

 2-rejecting/protesting 

 3-seeking attention 

 4-commenting 

 5-gaining information 

 6-social interaction (e.g., greeting) 

 7-other(specify) 

 8-NS 

Main communication modes 1-Vocal 

 2-Verbal 

 3-Graphic (Low tech, type symbol Used) 

 4-SGD (high tech, requires batteries) 

 5-Gestural 

 6-Eye Gaze 

 7-Other 

 8-NS 

Challenging behavior_experimental 
group 

1-Yes(specify) 

 2-No 

 3-NS 

Independent Variable(s) 

Report as written  

 

Intervention strategies Report as written 

Treatment Target Report as written 

Dependent Variable(s) Report as written 

DV_Type 1-Child measures 

 2-Parent measures 

 3-Other(specify) 

DV_Measures 1-Standardized test (specify) 

 2-self created rating scale(specify) 

 3-observational measures (specify) 

 4-Other (specify) 

 5_NS 

DV Outcomes  

Fidelity Measure(s) Report as written 

Fidelity Outcome(s) during 
intervention 

Report as written 

Fidelity Maintenance Outcomes Report as written 
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Generalization probes 
Report type (across settings, material, people, 

etc) 

Generalization probe outcomes Report as written 

Parent Coaching 
Report number of sessions, length of sessions 

(in hrs and mins) 

Coaching Schedule 
Report as written (fixed, interval) specific 

schedule and criteria (if stated) 
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Appendix C 

CODES CODE DEFINITIONS FOR A REVIEW OF LITERATURE RELATED TO 

MILIEU LANGUAGE TEACHING (MLT) 

 

Code Definition/Example/Response Recording 

Age Record in months 

Gender 1=male 
2=femae 

Sampling (group) 1-Random sampling 

 2-Non random sampling, but groups equated 

 3-Non random sampling, unequal groups 

Assignment to groups (group design) 1-Random assignment by child 

SSED type Record as written 

 2-Matched pairs random assignment (by child) 

 
3-Matched pairs random assignment (by child-

parent pairs) 

 4-Other 

 5-No random assignment 

Type of control (group design) 1-nontreatment control 

 2-business as usual 

 3-treatment (specify) 

Sample size_experimental group 
(group design/SSED) 

specify the number  

Sample size_control group (group 
design) 

specify the number 

# of participants with 
disabilities_experimental group 

specify the number  

# of participants with 
disabilities_control group (group 

design) 
specify the number  

Age_experimental group 
specify the average and possibly range or 

standard deviation (in years) 

Age_control group (group design) 
specify the average and possibly range or 

standard deviation (in years) 

# of Male in experimental group Specify the number 

# of Male in control group (group 
design 

Specify the number 

Cognitive Status_experimental group 1-Moderate (35-40 to 50-55) 

 2-Severe (20-25 to 35-40) 

 3-Profound (below 20 or 25) 

 4-NS 

Cognitive Status_control group (group 1-Moderate (35-40 to 50-55) 
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design) 

 2-Severe (20-25 to 35-40) 

 3-Profound (below 20 or 25) 

 4-NS 

How Cognitive Skills Assessed 1-Standardized Assessment (specify) 

 
2-Informal observation using published 

checklist(s) (specify) 

 3-Anecdotal observation 

 4-NS 

Disabilities 1-ASD (including PDD-NOS) 

 2-Angelman’s 

 3-Downs 

 4-Fragile X 

 5-Epilepsy 

 
6-Fine Motor Impairment (include any 

mentioned visual impairments regardless of 
severity) 

 7-Hearing Impairment 

 8-Vision Impairment 

 9-Physical Disabilities, Upper 

 10-Physical Disabilities, Lower 

 11-EBD 

 12-Other 

 13-NS 

Receptive 
language/communication_experimental 

group 

1-Standardized assessment (specify the tool & 
results) 

 
2-Informal observation using checklist(s) 

(specify the tool & results) 

 3-Anecdotal observation (specify the results) 

 4-NS 

Vocabulary Level_experimental group 
Report as written, number of words 

understood/expressed 

  

Vocabulary Level_control group 
Report as written, number of words 

understood/expressed 

  

Highest language ability_experimental 
group 

1-Vocalization 

 2-Word approximations 

 3-Single words 

 4-Phrases 

 5-Sentences 
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 6-Other 

 7-NS 

Play skills Report as written 

Main communication functions 1-requesting 

 2-rejecting/protesting 

 3-seeking attention 

 4-commenting 

 5-gaining information 

 6-social interaction (e.g., greeting) 

 7-other(specify) 

 8-NS 

Main communication modes 1-Vocal 

 2-Verbal 

 3-Graphic (Low tech, type symbol Used) 

 4-SGD (high tech, requires batteries) 

 5-Gestural 

 6-Eye Gaze 

 7-Other 

 8-NS 

Challenging behavior_experimental 
group 

1-Yes(specify) 

 2-No 

 3-NS 

Independent Variable(s) 

Report as written  

 

Intervention strategies Report as written 

Treatment Target Report as written 

Dependent Variable(s) Report as written 

DV_Type 1-Child measures 

 2-Parent measures 

 3-Other(specify) 

DV_Measures 1-Standardized test (specify) 

 2-self created rating scale(specify) 

 3-observational measures (specify) 

 4-Other (specify) 

 5_NS 

DV Outcomes  

Fidelity Measure(s) Report as written 

Fidelity Outcome(s) during 
intervention 

Report as written 

Fidelity Maintenance Outcomes Report as written 

Generalization probes Report type (across settings, material, people, 
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etc) 

Generalization probe outcomes Report as written 

Parent Coaching 
Report number of sessions, length of sessions 

(in hrs and mins) 

Coaching Schedule 
Report as written (fixed, interval) specific 

schedule and criteria (if stated) 
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Appendix C 

CODE DEFINITIONS FOR A REVIEW OF LITERATURE RELATED TO MILIEU 

LANGUAGE TEACHING (MLT) 

 

Code Definition/Example/Response Recording 

Age Record in months 

Gender 1=male 
2=femae 

Sampling (group) 1-Random sampling 

 2-Non random sampling, but groups equated 

 3-Non random sampling, unequal groups 

Assignment to groups (group design) 1-Random assignment by child 

SSED type Record as written 

 2-Matched pairs random assignment (by child) 

 
3-Matched pairs random assignment (by child-

parent pairs) 

 4-Other 

 5-No random assignment 

Type of control (group design) 1-nontreatment control 

 2-business as usual 

 3-treatment (specify) 

Sample size_experimental group 
(group design/SSED) 

specify the number  

Sample size_control group (group 
design) 

specify the number 

# of participants with 
disabilities_experimental group 

specify the number  

# of participants with 
disabilities_control group (group 

design) 
specify the number  

Age_experimental group 
specify the average and possibly range or 

standard deviation (in years) 

Age_control group (group design) 
specify the average and possibly range or 

standard deviation (in years) 

# of Male in experimental group Specify the number 

# of Male in control group (group 
design 

Specify the number 

Cognitive Status_experimental group 1-Moderate (35-40 to 50-55) 

 2-Severe (20-25 to 35-40) 

 3-Profound (below 20 or 25) 

 4-NS 

Cognitive Status_control group (group 1-Moderate (35-40 to 50-55) 
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design) 

 2-Severe (20-25 to 35-40) 

 3-Profound (below 20 or 25) 

 4-NS 

How Cognitive Skills Assessed 1-Standardized Assessment (specify) 

 
2-Informal observation using published 

checklist(s) (specify) 

 3-Anecdotal observation 

 4-NS 

Disabilities 1-ASD (including PDD-NOS) 

 2-Angelman’s 

 3-Downs 

 4-Fragile X 

 5-Epilepsy 

 
6-Fine Motor Impairment (include any 

mentioned visual impairments regardless of 
severity) 

 7-Hearing Impairment 

 8-Vision Impairment 

 9-Physical Disabilities, Upper 

 10-Physical Disabilities, Lower 

 11-EBD 

 12-Other 

 13-NS 

Receptive 
language/communication_experimental 

group 

1-Standardized assessment (specify the tool & 
results) 

 
2-Informal observation using checklist(s) 

(specify the tool & results) 

 3-Anecdotal observation (specify the results) 

 4-NS 

Vocabulary Level_experimental group 
Report as written, number of words 

understood/expressed 

  

Vocabulary Level_control group 
Report as written, number of words 

understood/expressed 

  

Highest language ability_experimental 
group 

1-Vocalization 

 2-Word approximations 

 3-Single words 

 4-Phrases 

 5-Sentences 
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 6-Other 

 7-NS 

Play skills Report as written 

Main communication functions 1-requesting 

 2-rejecting/protesting 

 3-seeking attention 

 4-commenting 

 5-gaining information 

 6-social interaction (e.g., greeting) 

 7-other(specify) 

 8-NS 

Main communication modes 1-Vocal 

 2-Verbal 

 3-Graphic (Low tech, type symbol Used) 

 4-SGD (high tech, requires batteries) 

 5-Gestural 

 6-Eye Gaze 

 7-Other 

 8-NS 

Challenging behavior_experimental 
group 

1-Yes(specify) 

 2-No 

 3-NS 

Independent Variable(s) 

Report as written  

 

Intervention strategies Report as written 

Treatment Target Report as written 

Dependent Variable(s) Report as written 

DV_Type 1-Child measures 

 2-Parent measures 

 3-Other(specify) 

DV_Measures 1-Standardized test (specify) 

 2-self created rating scale(specify) 

 3-observational measures (specify) 

 4-Other (specify) 

 5_NS 

DV Outcomes  

Fidelity Measure(s) Report as written 

Fidelity Outcome(s) during 
intervention 

Report as written 

Fidelity Maintenance Outcomes Report as written 

Generalization probes Report type (across settings, material, people, 
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etc) 

Generalization probe outcomes Report as written 

Parent Coaching 
Report number of sessions, length of sessions 

(in hrs and mins) 

Coaching Schedule 
Report as written (fixed, interval) specific 

schedule and criteria (if stated) 

Dose- distribution of 
episodes_experimental group 

1-intensive 

 2-diffuse 

 3-NS 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

 4-No reported 

Dose- distribution of episodes_control 
group 

1-intensive 

 2-diffuse 

 3-NS 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

 4-No reported 

Dose_length of session_experimental 
group 

Report in minutes 

 9999-missing values or unclear 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

 4-No reported 

Dose_length of session_control group Report in minutes 

 9999-missing values or unclear 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

 4-No reported 

Dose- teaching episodes per 
session_experimental group  

Report in number 

 9999-missing values or unclear 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

 4-No reported 

Dose- teaching episodes per Report in number 
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session_control group  

 9999-missing values or unclear 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

 4-No reported 

Dose form- Intervention 
Setting_experimental group 

Describe setting as written 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

 4-No reported 

Dose form- Intervention 
Setting_control group 

Describe setting as written 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

Dose Frequency- of sessions (sessions 
per week)_experimental group 

Range of sessions per week 

 9999-missing values or unclear 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

 4-No reported 

Dose Frequency- of sessions (sessions 
per week)_control group 

Range of sessions per week 

 9999-missing values or unclear 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

 4-No reported 

Total Intervention 
Duration_experimental group 

Report in weeks 

 9999-missing values or unclear 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

 4-No reported 

Total Intervention Duration_control 
group 

Report in weeks 

 9999-missing values or unclear 

Report source 1-methods 

 2-Graphs 
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 3-methods&Graphs 

 4-No reported 

Total number of sessions_experimental 
group 

Report in number 

 9999-missing values or unclear 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

 4-No reported 

Total number of sessions_control 
group 

Report in number 

 9999-missing values or unclear 

Report source 1-methods 

 2-Graphs 

 3-methods&Graphs 

 4-No reported 

Cumulative Intervention 
Intensity_experimental group 

Report in episodes 

 9999-missing values or unclear 

Cumulative Intervention 
Intensity_control group 

Report in episodes 

 9999-missing values or unclear 

Fidelity Report in number 

 NS 

Who implemented_experimental group 1-Teacher 

 2-Therapist 

 3-Parent 

 4-Sibling 

 5-Researcher 

 6-Combined 

 7-Other 

Who implemented_control group 1-Teacher 

 2-Therapist 

 3-Parent 

 4-Sibling 

 5-Researcher 

 6-Combined 

 7-Other 

Social Validity 1-Anecedotal description 

 2-Quantitive results using rating scale 

 3-Other 

 4-NS 

Maintenance Report in number of weeks 
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 9999-missing values or unclear 

Generalization 1-Across behaviors 

 2-Across interventionists/therapists 

 3-Across settings 

 4-Across tasks 

 5-Across functions 

 6-No 

Reported effectiveness As described by author 

Statistical analysis  1-ANOVA 

 2-ANCOVA/multi regression 

 3-MANCOVA 

 4-HLM 

 5-Other 

Effect Size- how was it calculated 
(measurement) 

1-R2 

 2-h2 

 3-r 

 4-other (specify) 

Effect size results Report as written 

 

 

 

 

 

 

 

 

Appendix D 

CODE DEFINITIONS FOR A REVIEW OF LITERATURE RELATED TO PARENTAL 

MATERNAL RESPONSIVITY AND DIRECTIVENESS 

Code Definition/Example/Response Recording 

Age Record in months 

Gender 1=male 
2=femae 

Sampling (group) 1-Random sampling 
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 2-Non random sampling, but groups equated 

 3-Non random sampling, unequal groups 

Assignment to groups (group design) 1-Random assignment by child 

SSED type Record as written 

 2-Matched pairs random assignment (by child) 

 
3-Matched pairs random assignment (by child-

parent pairs) 

 4-Other 

 5-No random assignment 

Type of control (group design) 1-nontreatment control 

 2-business as usual 

 3-treatment (specify) 

Sample size_experimental group 
(group design/SSED) 

specify the number  

Sample size_control group (group 
design) 

specify the number 

# of participants with 
disabilities_experimental group 

specify the number  

# of participants with 
disabilities_control group (group 

design) 
specify the number  

Age_experimental group 
specify the average and possibly range or 

standard deviation (in years) 

Age_control group (group design) 
specify the average and possibly range or 

standard deviation (in years) 

# of Male in experimental group Specify the number 

# of Male in control group (group 
design 

Specify the number 

Cognitive Status_experimental group 1-Moderate (35-40 to 50-55) 

 2-Severe (20-25 to 35-40) 

 3-Profound (below 20 or 25) 

 4-NS 

Cognitive Status_control group (group 
design) 

1-Moderate (35-40 to 50-55) 

 2-Severe (20-25 to 35-40) 

 3-Profound (below 20 or 25) 

 4-NS 

How Cognitive Skills Assessed 1-Standardized Assessment (specify) 

 
2-Informal observation using published 

checklist(s) (specify) 

 3-Anecdotal observation 

 4-NS 

Disabilities 1-ASD (including PDD-NOS) 
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 2-Angelman’s 

 3-Downs 

 4-Fragile X 

 5-Epilepsy 

 
6-Fine Motor Impairment (include any 

mentioned visual impairments regardless of 
severity) 

 7-Hearing Impairment 

 8-Vision Impairment 

 9-Physical Disabilities, Upper 

 10-Physical Disabilities, Lower 

 11-EBD 

 12-Other 

 13-NS 

Receptive 
language/communication_experimental 

group 

1-Standardized assessment (specify the tool & 
results) 

 
2-Informal observation using checklist(s) 

(specify the tool & results) 

 3-Anecdotal observation (specify the results) 

 4-NS 

Vocabulary Level_experimental group 
Report as written, number of words 

understood/expressed 

  

Vocabulary Level_control group 
Report as written, number of words 

understood/expressed 

  

Highest language ability_experimental 
group 

1-Vocalization 

 2-Word approximations 

 3-Single words 

 4-Phrases 

 5-Sentences 

 6-Other 

 7-NS 

Play skills Report as written 

Main communication functions 1-requesting 

 2-rejecting/protesting 

 3-seeking attention 

 4-commenting 

 5-gaining information 

 6-social interaction (e.g., greeting) 

 7-other(specify) 
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 8-NS 

Main communication modes 1-Vocal 

 2-Verbal 

 3-Graphic (Low tech, type symbol Used) 

 4-SGD (high tech, requires batteries) 

 5-Gestural 

 6-Eye Gaze 

 7-Other 

 8-NS 

Challenging behavior_experimental 
group 

1-Yes(specify) 

 2-No 

 3-NS 

Independent Variable(s) 

Report as written  

 

Intervention strategies Report as written 

Treatment Target Report as written 

Dependent Variable(s) Report as written 

DV_Type 1-Child measures 

 2-Parent measures 

 3-Other(specify) 

DV_Measures 1-Standardized test (specify) 

 2-self created rating scale(specify) 

 3-observational measures (specify) 

 4-Other (specify) 

 5_NS 

DV Outcomes  

Fidelity Measure(s) Report as written 

Fidelity Outcome(s) during 
intervention 

Report as written 

Fidelity Maintenance Outcomes Report as written 

Generalization probes 
Report type (across settings, material, people, 

etc) 

Generalization probe outcomes Report as written 

Parent Coaching 
Report number of sessions, length of sessions 

(in hrs and mins) 

Coaching Schedule 
Report as written (fixed, interval) specific 

schedule and criteria (if stated) 

 

Appendix E 

PARENT STRUCTURED INTERVIEW SCRIPT 
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Investigator says: “I would like to get an idea of different things that your child prefers 

and does not prefer to do. I am going to ask you a few open-ended questions about 

different daily routines and items that are in your child’s environment.” Finally, I am 

going to ask you about your child’s verbal and imitative abilities. 

 

Questions: 
 

1. What are some activities during the day in which you interact with your child? 
 

2. What are some activities during the day that your child likes to do?  
 

3. What are some of the things that are present during this time (e.g., toys, household 
objects, foods)? 

 
4. Are there any other reinforcers or preferred items or activities for your child 

 
 

5. What are some activities during the day that your child does not like to do? 
 

6.  What are some of the things that are present during this time (e.g., toys, 
household objects, foods)? 

 
7. Are there any other non-preferred items or activities for your child? 

 
8. Does your child imitate words or sounds when you say them? Can you give me 

examples? 
 

9. What words does your child say on a daily basis? Can you give me examples of 
contexts in which your child produces them? Approximately how many times per 
day does he/she say them? 

 
10. Does your child ever point to an item in a picture book and state the name of the 

object? Or do you ever point to a picture in a book, ask your child what it is, and 
have him/her successfully label the object? Can you give me an example?  

 
11. Has your child ever matched a toy to a picture in a book? Can you give me an 

example? 
 
 Investigator says: “I’m now going to ask you a few questions about how much time you 

spend with your child in a typical day or week.” 

 

1. How many minutes each day are you in close proximity with your child?  This 
means you are likely able to observe and/or interact with your child during these 
minutes.  
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2. Approximately how many full days per week do you spend with your child? 

 
3. Is there a person in your child’s life who spends more time with him/her than 

yourself? If so, who? And how much time does this person spend with your child? 
 
Investigator says: “Lastly, I’m going to ask you questions that will help me to gather a 

little more information about you and your child.” 

 

1. What is the primary language spoken in your home? Is any other language spoken 
in your home? 
 

2. What is the highest level of education you have obtained?  
 

3. What race/ethnicity do you self-identify with? 
 

4. What race/ethnicity do you identify you child with? 
 

5. At what age was your child diagnosed with ASD?  
 

6. Was the ADOS-2 used as part of your child’s assessment battery? 
 

7. When was the last date your child was administered the ADOS-2 ? 
 

8. How is your child’s eyesight? Does your child wear glasses? 
 

9. Are there any comorbid medical conditions that may impact your child’s ability to 
participate in this study? 

 
10. Does your child receive any additional services? (e.g., day treatment, PT, OT?) If 

so, when did your child start receiving these services? How often? Frequency? 
Duration? 

 

 

 

Appendix F 

TARF-R 

Date: __________ Child: _________________ Parent: _________________ 
 

TREATMENT ACCEPTABILITY RATING FORM 
Please complete the items below by circling the number under the question that best 
indicates how you feel about the treatment recommendations you have received for your 
child. 
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1.  How acceptable do you find the treatment to be regarding your concerns? 
Not at all    Neutral   Very acceptable 
acceptable 
     1    2          3           4      5  6  7 
 
2.  How likely is this treatment to make an improvement?  
Unlikely     Neutral   Very likely 
     1    2          3           4      5  6  7 
 
  
3.  How confident are you that the treatment will be effective? 
Not at all    Neutral   Very confident 
confident 
     1    2          3           4      5  6  7 
 
4.  How disruptive will it be to your child’s routine to carry out this treatment? 
Not at all    Neutral   Very disruptive 
disruptive 
     1    2          3           4      5  6  7 
 
5.  How effective was the intervention?   
Not at all    Neutral   Very effective 
effective 
     1    2          3           4      5  6  7 
 
6.  How well will carrying out this treatment fit into your child’s routine? 
Not at all    Neutral    Very well 
well 
     1    2          3           4      5  6  7 

 
 
 
 
 
 

Appendix  G 

RECRUITEMENT FLYER 
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If you and your child would like to participate in a study related to implementation 
fidelity of interventions designed to teach spoken vocabulary to 3-5 year old children 

diagnosed with Autism Spectrum Disorder (ASD), please contact: 
 

Quannah Parker-McGowan 
Department of Educational Psychology 

56 E River Parkway, Room 250 
Minneapolis, MN 55418 

617-650-9277 
parke642@umn.edu 

 

FAQs 

What is the purpose of this study? 
To learn more about if the implementation fidelity of a parent implemented intervention 

designed to teach young children with ASD differs if the intervention relies on child-
initiated teaching opportunities versus parent-implemented teaching opportunities 

 
Where does this study take place? 

The intervention sessions will take place in the child’s home. A researcher will visit the 
home to provide coaching sessions how to implement each type of intervention. All 

supplies will be provided at no cost. 
What will my child and I have to do? 

We ask that each parent and child commit to implementing an intervention in their home 
approximately 30 minutes per day 5 days per week until the child has acquired target 

vocabulary words (estimated to be approximately 3 weeks) 
Are there any costs to participating? 

No. All materials will be provided free of charge. Research staff will travel to your home 
to provide training. 

 
 
 
 
 

 

Appendix H 
 

INFORMED CONSENT  

 

A Comparison of Implementation Fidelity in Two Vocabulary Interventions 
 
You are invited to be in a research study of vocabulary intervention in children with 
Autism Spectrum Disorders (ASD). You were selected as a possible participant because 
of your child’s diagnosis of ASD. We ask that you read this form and ask any questions 
you may have before agreeing to be in the study. 
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This study is being conducted by Quannah Parker-McGowan, a doctoral student in the 
Department of Educational Psychology. 

 

Background Information  

 
The purpose of this study is to compare the degree to which parents implement two 
different interventions designed to teach children with ASD.  

 

Procedures 

 
If you agree to be in this study, we would ask you to do the following things: 
 
 
Structured Interview:  We would talk with you to obtain background information about 
your child including information regarding his/her current level of communication and 
his/her preferences. This would be done using a list of questions. This will take 
approximately 10 minutes. 
 
Assessment Sessions:  We would schedule a place and time that works for you and your 
child. During the assessment session, your child would participate in several assessments 
that measure his/her current ability to produce and understand language. Additionally, we 
would administer an assessment to gauge your child’s functioning in the areas of daily 
living skills, challenging behavior, and motor skills. Finally, we would determine his/her 
understanding of several different spoken words that we would like to teach. During the 
assessment session, your child would be able to take breaks as needed. In addition, we 
would need to watch you and your child playing together for approximately 10-15 
minutes. The total amount of time required for the assessment sessions is about 60-90 
minutes. This time can be broken up so that we complete the assessments over several 
sessions if needed. 
 
Vocabulary Intervention Sessions: If you decide to be part of the study, you would be 
asked to spend 30 minutes per day, 5-7 days a week for approximately 3-4 weeks 
working with your child. During intervention sessions, you and your child would spend 
time in two types of intervention. Each would occur during play-based activities (e.g., 
pretend play around the theme of a trip to the grocery store). Each type of intervention 
will last approximately 12-15 minutes per day. In a parent-initiated condition, you will 
initiate each teaching opportunity. In the child-initiated intervention, your child will 
initiate each teaching opportunity. In between each of the interventions, your child will 
have a short break.   
 
We will be using several evidence-based strategies to provide opportunities for your child 
to learn the new words. You will be provided coaching on how to use each strategy. The 
goal of our intervention will be to teach new spoken words. The strategies that are used 
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would include a few different ways to teach a child something new. For example, the 
parent may ask your child to name the word as a request for a toy. You may also model 
the use of the new word, expand your child’s use of the word or ask your child to 
complete an action or follow directions that contain the word. 
 
Please note that none of the above-described procedures will be implemented until 
consent has been obtained. 
 
Maintenance and Generalization sessions:  Approximately 1-6 weeks after the final 
intervention session, the researcher would schedule two  meetings, during which  the 
researcher would administer a short target word activity. This probe would measure if 
your child maintained the words that he/she acquired during the vocabulary intervention 
sessions. In addition, you would be asked to interact with your child with new materials 
(i.e., a new book) that contain the newlylearned vocabulary. The goal of this session 
would be to determine if your child could say the newly-learned words using new 
materials.  These  sessions would last approximately 30 minutes each. 

 

Risks of Study Participation 

 

There is a small risk  of loss of confidentiality in this study. All intervention sessions will 
be videotaped and other identifying information such as phone number and email will be 
collected. To reduce the risks of loss of confidentiality , all videotapes will be kept  in a 
secure place and you and your child will be identified through numbers, not names. 
Information that could identify you (i.e., names, telephone numbers, and emails) will be 
kept  in a separate secure  location. Only the principal investigator and co-investigator 
will know the password to this database. No identifying information will be used in any 
publications. 

 

Benefits of Study Participation 

 
There are no direct benefits to participating in this study. Your child may learn the words 
that are targeted during intervention. Understanding how implementation fidelity impacts 
outcomes for children with ASD may help further our understanding of how to plan and 
implement language interventions for this population.   

 

Compensation 

  

There is no compensation for participation in this study 

 

 

Confidentiality 

 
The records of this study will be kept private. In any sort of report we might publish, we 
will not include any information that will make it possible to identify a participant. 
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Research records will be stored securely and only researchers will have access to the 
records. Study data will be encrypted according to current University policy for 
protection of confidentiality. 
  
By law, the privilege of confidentiality does not extend to all data collected. The 
following information is not limited by confidentiality and may be released as governed 
by law: 1) information about a child being maltreated or neglected, 2) information about 
an individual’s plan to seriously harm him/herself, 3) information about an individual’s 
plan to seriously harm another person. If members of the research staff have or are given 
such information, they may be required to report it to the authorities. The obligation to 
report includes alleged or probable abuse as well as known abuse. 

 

Voluntary Nature of the Study 

 
Participation in this study is voluntary. Your decision whether or not to participate will 
not affect your current or future relations with the University of Minnesota. If you decide 
to participate, you are free not to  answer any question or to withdraw at any time without 
affecting those relationships.  

 

Contacts and Questions 

 
The researchers conducting this study  are: Quannah Parker-McGowan and Dr. Joe 
Reichle. You may ask any questions you have now. If you have questions later, you are 

encouraged to contact Quannah Parker-McGowan at 56 East River Road, Minneapolis, 
MN 55455 or by phone: 617-650-9277 or by email: parke642@umn.edu. You may 
contact Dr. Joe Reichle at 56 East River Road, Minneapolis, MN 55455 or by phone: 
612-625-6542 or by email: reich001@umn.edu. 
 
If you have any questions or concerns regarding this study and would like to talk to 
someone other than the researcher(s), you are encouraged to contact the Research 
Subjects’ Advocate Line, D528 Mayo, 420 Delaware St. Southeast, Minneapolis, 
Minnesota 55455; (612) 625-1650. 
 

You will be given a copy of this information to keep for your records. 

 

 

Statement of Consent 

 
I have read the above information. I have asked questions and have received answers. I 
consent to participate in the study and have my child participate in the study. 
 
 
Signature of parent or guardian: __________________________________  
 



 

 213 

Name of parent or guardian: ______________________________________________ 
 
Telephone number: _____________________________________________ 
 
Date: __________________ 
 
 
Signature of Investigator: _________________________________________  
 
Date: __________________ 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Appendix I 
IINTERVENTION IMPLEMENTATION FIDELITY CHECKLIST 
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Name of Coder: _______________   Date Coded: ___________________ 
Video Title: __________________   + = step performed correctly 
Session: _____________________   - = step performed incorrectly or not  
       performed at all 
 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHILD-INITATED CONDITION CHECKLIST 

Appropriate environmental arrangement       

During intervention 

Engagement of child in appropriate play 
routine 

    

Presentation of opportunity     

 3-second or less interstimulus interval 
(record in seconds) 

    

Mand     

Time delay (5 seconds)     

Model     

Time delay (5 seconds )     

Provision of appropriate consequence 
(verbal praise) 

    

ADULT-INITIATED CONDITION CHECKLIST 

Appropriate environmental arrangement       

During intervention 

Engagement of child in appropriate play 
routine 

    

Presentation of opportunity     

Mand     

Time delay (5 seconds)     

Model     

Time Delay (5 seconds)     

Provision of appropriate consequence 
(verbal praise) 

    

60-second Interstimulus interval (record 
in seconds) 
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Appendix J 

PARENT COACHING SCRIPT 

 

Investigator says: Thank you for agreeing to participate in this research study. During 
this session, I will provide training on what each intervention looks like, as well as 
provide you with opportunities to see each intervention in action  andpractice each 
intervention yourself.  

 

Creating an appropriate intervention space 

For the duration of this study, you will need to have a dedicated space that is clear of 
distractions to use  for all intervention sessions.  Once we identify a space, I [the 
examiner] will either mount a camera on the wall using adhesive hooks, or we will  
determine where to place a camera to capture the intervention sessions. 

 

Intervention overview.  

During the intervention phase, you will be working with your child to implement two 
different interventions on a daily basis. Each intervention is rooted in behavioral 
principles and is designed to teach your child several new vocabulary words.  

The interventions differ based on who starts each teaching opportunity (e.g., you or your 
child). Both interventions will be implemented in the context of structured play scenarios. 
All materials will be provided to you free of charge.  

Below is a representation of each intervention, illustrating the similarities in strategies as 
well as the differences.  

 

 

 

 

 
 
 
 
 
 
 
 
 

Child-Initiated Intervention Parent-Initiated Intervention 

 
    Mand 

 
    Model 
 

Time delay 

“What is this?” 
• Child looks at the toy, 

then you, then back 

at the toy 

• Child vocalizes 

• Child brings you toy 
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Parent-initiated teaching opportunity intervention 

In the parent-initiated teaching opportunity, the parent will initiate one teaching 
opportunity by performing the following sequence: 

1) Set up a play area with the provided play set and begin playing with your child. 
2) Pick up or touch a toy that represents the target vocabulary word, 
3) while saying, “What is this?” 
4) Wait  five seconds.  If your child does not respond or responds incorrectly,  

provide a model by saying:  
5) “This is _________” or “Can you say __________?” 
6) Wait an additional  five seconds.  If your child does respond, provide verbal 

praise such as “Good job” or “You’re  right.  Good job.” If your child does not 
respond or responds incorrectly,  say nothing. 

For example, in the parent-initiated condition if the word “block” is being taught, one 
instance of a teaching episode would involve the parent picking up a block, stacking it on 
another block and saying “what is this?”. The parent would count to 5 in their head, and 
if their child didn’t respond they would say “This is a block” or “Can you say block”. 
They would then wait up to an additional 5 seconds. If their child said “block” or an 
approximation of “block” that you can clearly understand then you could say “good job” 
or “you are right, yay!” and hand the block to the child. If the child didn’t respond, you 
would set the block down and not say anything and resume playing with/around your 
child. 

Here is a video example: show video from 55sec to 1:01 
http://www.interactingwithautism.com/section/treating/esdmod 

 

The parent-initiated condition will be characterized by four teaching episodes for each of 
three target vocabulary item (total of twelve teaching episodes).  These twelve teaching 
episodes will be distributed over approximately twelve minutes (i.e., one teaching 
episode per minute).  

 

Child-initiated teaching opportunity intervention 

In the child-initiated teaching opportunity, parents will be asked to look for the following 
things which signal the initiation of a teaching opportunity by the child: 

1) eye contact referencing object, then the parent, then the object 
2) bring an object to the parent 

3) pointing 

4) Verbalizations 
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If the parent observes any of the above child behaviors they would then engage in the 
sequence described in the previous intervention 

1) Set up a play area with the provided play set and begin playing with your child 
2) Parent picks up or touches a toy that represents the target vocabulary word 
3) Saying “what is this?” 
4) Wait 5 seconds, if your child does not respond or responds incorrectly then you 

provide a model by saying  
5) “This is _________” or “Can you say __________” 
6) Wait an additional 5 seconds, if you child does respond you provide verbal praise 

such as “good job” or “your right, good job”. If your child does not respond or 
responds incorrectly you say nothing. 

Show video from 3:18 to 3:24 
http://www.interactingwithautism.com/section/treating/esdmod 

 

In both conditions, mastery criterion for each vocabulary item is a correct verbal response 
within 5 seconds in response to the mand (not the model) during 100% of the 12 teaching 
opportunities per session, across two sessions. 

 

Within each intervention there are several strategies you will use, the following are 
important Key Terms:   

 

Mand 

 In simple terms, a “mand” is a request for something. Common terms for mands 
include:•  A sking for something (requesting) 
 • A question 
 • Demanding 
 • Inquiring 
 • Commanding 
 
 We use “Mands” to get needs and desires met. Mands can be used to request many 
things such as: 

• desired items (“skittles”) 

• assistance (“Can you help me?”) 

• missing items (given a direction to cut out a shape but not given scissors, the child 
says “I want some scissors”) 

• actions (“tickle me”) 

• negative reinforcement (when told to do something that’s not preferred the 
student might ask “can I take a break?”) 

 
Watch this video: 
http://www.pattan.net/Videos/Browse/Single/?code_name=autismdvd2011_13 
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In summary the basic principle of a mand is:  
• Want it, say it, get it. 
 
Examples:  

• hungry, say banana, someone gives you a banana  

• need to open a door, ask for key, someone gives the key  
 
In the context of this study, the following are examples of mands you may use to initiate 
a teaching opportunity with your child  

• What are you doing? 

• Do you want to______? 

• Do_____________ 
 

Time-delay 

Time delay refers to the time between when a request/command/demand is given and 
when a prompt is delivered. A time-delay strategy allows the child time to answer 
independently before being prompted again. 
 
Watch this video: 46sec to 1:45 https://www.youtube.com/watch?v=XKbboCNmAzk 
 
In this study, in the parent-initiated condition you may give a mand then wait 5 sec. for a 
response, if no response is given by your child then you may model the behavior then 
prompt again with a mand. 
 

Model 

Modeling is a strategy where you show your child, or verbally or gesturally, what you 
want them to do. In this case you may verbally model what you want your child to say. 
For example, the parent could put a marshmallow on a stick and hold it over the pretend 
fire and say “what am I doing to the marshmallow?”  If the child doesn’t answer within 5 
seconds you could then model the word by saying “I want to roast marshmallow over the 
fire” “can you say roast?” 
 
Watch this video: 
https://www.youtube.com/watch?v=OqdTHz2p_Dc&index=2&list=PL7E4F2E7804BDA
F29 
 
 

Recording Sessions 

Here is an example sheet you will use for each session. Review each piece of information 
that needs to be filled in.   

• Session date 

• Session length and time of day 
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• Order of interventions (i.e., parent-initiated first and child initiated second) 

• Record of trials (i.e., check marks for each trial with correct response) 

 

Logistics: 

Schedules: 

Prior to running each intervention condition a stable baseline must be established. 

Baseline. During baseline, words chosen as target vocabulary items (a total of 15 words), 
as determined by the previously described pre-intervention assessments, for the 
intervention will be presented a 3-dimensional object. For each target vocabulary item, 
the parent will say “what is this?” The parent will wait up to five seconds for a response 
before moving on to the next vocabulary item. Each word will be presented five times to 
establish a stable baseline. The consequence for a response (regardless of if it correct or 
incorrect) will be a neutral phrase such as “good try”.  No modeling will be used in the 
baseline phase. Baseline sessions will last approximately 10-15 minutes (15 opportunities 
per session) and will be conducted at a rate of one session per day until a stable baseline 
is established. At the end of each baseline session, the participant will receive verbal 
and/or tangible (i.e., play time with a preferred toy) reinforcement for participation and 
not contingent upon performance.     

 

Once baseline is established, I will give the parent a schedule that shows each condition 
counterbalanced and when control probes should be administered. Parents will upload 
each session to a secure google drive. When each participant begins to show mastery I 
will have either an in-person or phone meeting with the parent to discuss moving to 
maintenance and generalization phases of the study.  

 

Control Condition. To ensure that any change in the dependent variable is due to the 
independent variable, a control condition will be implemented. At the outset of 
intervention, I will select three words that will be probed beginning in the baseline phase 
but not be the focus of any organized intervention procedure. On average, once every 
other session (i.e., once per day), the parent will implement a probe that consists of a 
novel vocabulary word not targeted in either intervention condition. During the control 
probe, the parent will show a visual or 3-dimensional representation of a novel 
vocabulary word and will ask the child “what is this?” To avoid teaching the child 
vocabulary items in the control condition, no model will be used.  

 

Maintenance. Criteria for moving from the intervention phase to the maintenance phase 
will be an acquisition 87%  correct responses for each vocabulary word across two 
consecutive sessions (or 7/8 correct response to a mand over two sessions). To assess 
maintenance of target word acquisition, six maintenance probe sessions (each consisting 
of 4 opportunities) will be administered (weeks 1-6 post intervention). In a maintenance 
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probe, the parent will set up a structured play scenario, similar to that used during 
intervention. The parent will say “what is this?” while presenting a 3-dimensional 
representation of the vocabulary item. The parent will record if the child responds within 
5 seconds, if the child does not respond then the adult will model the vocabulary item and 
record if the child responds within 5 seconds.   

Generalization. Generalization probes across materials will occur once mastery criterion 
is reached for a vocabulary item. The parent will be given a picture book with 2D 
representations of the target vocabulary words. The parents will read the book twice over 
two days and record. While reading, when a picture comes up that represents the target 
vocabulary wordthe parent will point to the picture and then say “what is this?” The 
parent will wait up to 5 seconds to see if the child responds. If the child does say the word 
then the parent will say “good job” and continue to read. If the child does not respond or 
responds incorrectly the parent will not say anything and continue reading the story. 

 

Post Intervention Assessment:  

Parent Satisfaction Survey/Treatment Acceptability.  The Treatment Acceptability Rating 
Form (TARF-R; Reimers & Wacker, 1988) will be used immediately after the 
generalization phase is completed to gather data about parent’s perceived acceptability of 
the interventions. It will be administered at the end of the intervention period. The TARF 
is comprised of 15 items, rated on a seven point Likert type scale  

 

Training Session II & III 

During this training session I will model each intervention condition with the child. I will 
first complete two trials in the parent-initiated condition and show the parent how I 
recorded my data. For the remaining 10 trials, the parent and I will both take our own 
data then compare and discuss. This same procedure will be completed for the child-
initiated condition.  

Next, the parent will act as the interventionist for each intervention condition. I will take 
my own data and we will compare recordings. If we are 90% or above in reliability then 
the parent may run another session (one in each condition) and I will gather data using 
the fidelity checklist. If the parent reaches 90% or above on the fidelity checklist then 
they may begin taking baseline data. If not, coaching will be given and documented.  

 

 

 

 

 
 


