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ABSTRACT
Language for Learning (LL) is an oral language curriculum that uses Direct
Instruction (DI) methodology. DI is well researched, but only limited studies exists on
the use of LL with children with autism spectrum disorder (ASD). This study used a
multiple baseline research design, across four, four-year-old participants, to measure the
effects of LL on the language development of young children with ASD. This study also
measured the generalization of learned skills to the narrative language of the participants.
Finally, changes in the participants language microstructure were analyzed throughout
the study. A researcher-created acquisition probe was used to measure language skills
taught in three tracks in the LL curriculum. A weekly narrative story retell was used to
calculate two measures of language microstructure, and assess generalization of three
language structures taught through LL. LL instruction was systematically introduced
across participants in a step wise fashion, over time, and effects on the dependent
variables were measured. Results indicate that the curriculum increased accurate
performance on the researcher-created LL acquisition probe. An increase in copula use
was found in the language samples of three participants immediately after LL instruction
was introduced, but these increases were not maintained throughout the study. Pronoun
use in the language samples of three participants decreased during the intervention phase.
Finally, while some changes in language microstructure were observed, a functional
relationship could not be established between these changes and LL instruction.
Limitations of the study and implications for future research are discussed.
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CHAPTER 1
Introduction
Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized
by impairments in social reciprocity and communication, as well as patterns of repetitive,
restrictive behaviors or intense interests (American Psychiatric Association, 2013).
Additionally, many children with ASD exhibit global language impairments and some
never acquire functional language at all (Bailey, Phillips & Rutter, 1996; Charman, Drew,
Baird & Baird, 2003; Condouris, Meyer, Tager-Flusberg, 2003; Hudry et al., 2010;
Kjelgaard & Tager-Flusberg, 2001; Lord, Shulman, & DiLavore, 2004; Luyster, Kadlec,
Carter, & Tager-Flusberg, 2008; Pickles, Anderson & Lord, 2014; Tager-Flusberg &
Joseph, 2003). In a longitudinal study completed by Pickles, et al. (2014), one third of
the children studied did not achieve functional language exceeding a 3-year age
equivalent by age 19. In Tager-Flusberg and Joseph’s 2003 study of children with ASD,
only about half of the 89 participants were able to complete a full battery of standardized
language assessments above the minimum level necessary to score the assessment. Of
the students who completed these assessments, only 23% fell within the “normal
language” range, despite the majority of these students having nonverbal IQ scores in the
normal range.
For those children with ASD who develop language skills, their ability level can
develop unusually or unevenly. For example, several researchers found that the language
abilities of children with ASD may follow an atypical pattern where receptive ability is
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more impaired than expressive ability (Charman, et al., 2003; Hudry et al., 2010;
Kjelgaard & Tager-Flusberg, 2001; Luyster et al., 2008; Manolitsi & Botting, 2011).
Other researchers identified unusual growth trajectories for language skills amongst
children with ASD (Pickles, et al., 2014). Still others report that 25% of children
identified with ASD acquired and then lost communication skills during their early years
of life (Lord, et al., 2004). Finally, numerous researchers found that many children with
ASD have deficits in the syntactic, semantic, and morphologic structures of language
(Condouris, et al., 2003; Hudry et al., 2010; Kjelgaard & Tager-Flusberg, 2001; Luyster,
et al., 2008; Tager-Flusberg & Joseph, 2003).
Language deficits have adverse effects on the development of literacy skills in
children with ASD. Numerous studies found that performance on reading comprehension
tasks was closely related to overall verbal ability in students with ASD (Nation &
Snowling, 2004; Norbury & Nation, 2011; Snowling & Frith, 1986; Wahlberg &
Magliano, 2010). Additionally, researchers found that some children with ASD may
learn to read words at a very young age, but show poor reading comprehension (Huemer
& Mann, 2010; Nation, et al., 2006; Norbury & Nation, 2011; O'Connor & Klein, 2004).
Other researchers found that children with ASD have good word calling ability but poor
decoding of non-words (Huemer & Mann, 2010; Nation, Clarke, Wright, & Williams
2006; Tager-Flusberg & Joseph 2003).
Cronin (2014) found that reading skills of children with ASD develop differently
than those of typically developing peers. When compared to typical peers, younger
children with ASD performed less well on measures of comprehension than older
children with ASD. These data indicate a different growth rate for children with ASD
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than that of typically developing peers. Children with ASD tend to focus on the details of
written language, but have difficulty distinguishing which details are relevant to glean
meaning from text (Nation, et al., 2006). Children with ASD also have difficulty making
use of relevant background knowledge to interpret ambiguous language in text (Wahlberg
& Magliano, 2010).
One important aspect of children’s language is the ability to produce narratives.
A narrative is a form of discourse in which the speaker generates or retells a real or
fictional story (McCabe & Bliss, 2003; Owens, 2013; Paul, 2007). Children’s ability to
produce narratives has been linked to their successful acquisition of literacy skills (Catts,
Hogan, & Fey, 2003; Dickinson & McCabe, 2001; Gillam & Johnston, 1992: Griffin,
Hemphill, Camp, & Wolf, 2004). The ability to produce a quality narrative is not only
important for reading, but it is also a critical component of writing development (Gillam
& Johnston, 1992). Additionally, there is some evidence that narrative ability in the
preschool years is predictive of achievement in mathematics in grade 2 (O'Neill, Pearce
& Pick, 2004). This may be why competence in narrative comprehension and the
production of narratives is a fundamental part of the U.S. Common Core State Standards
(National Governors Association Center for Best Practices & Council of Chief State
School Officers, 2010). These standards highlight the importance of narrative ability for
achieving academic success.
For students with ASD, deficits in narrative ability not only impact academic
performance, but also have social consequences. Indices of social competence appear to
be greatly affected by the deficits in the narrative ability of children with ASD (Capps,
Losh, Thurber, 2000). Students with ASD show particular difficulty relaying narratives of
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personal experience (Losh & Capps, 2003). Deficits in personal narrative ability put
children with ASD at greater risk for social rejection. Dean, Adams, and Kasari, (2013),
found that the restricted narratives of a teenage girl with ASD systematically led to her
exclusion from social groups. Bennett, et al., (2014) found that on measures of social
competence, students with ASD who had accompanying structural language impairments
showed significantly slower growth then children with ASD alone.
Narrative language assessments measure children’s ability to use language in
naturalistic and ecologically valid contexts, and are relevant to all ages and cultural
backgrounds (Justice, Bowles, Pence, & Gosse, 2010; Justice, et al., 2006; McCabe &
Bliss, 2003; Miller, Andriacchi, & Nockerts, 2015). Narrative language assessment
involves eliciting a real or fictional narrative from a child using a story stem, a story retell
(with or without pictures), or a wordless picture book (Hughes, McGillivray & Schmidek,
1997; Owens, 2013; Paul, 2007). Narrative language measures assess children’s ability
to use language in naturalistic contexts. Narratives require an overall ability to organize
one’s language, as well as knowledge of vocabulary and grammar (Hughes, et al., 1997;
Owens, 2013; Paul, 2007). Microstructural assessment of narrative language includes
general language proficiency measures such as productivity (amount of language used),
grammatical complexity (word, phrase and sentence structure), and lexical diversity
(vocabulary and word usage) (Hughes, et al., 1997; Owens, 2013; Paul, 2007).
Macrostructural assessment of narrative language includes analysis of story grammar
components (i.e., episode use) such as temporal sequencing (initiating event, plan,
attempt, consequence), causal connectivity, the use of high point, and perspective taking
(Hughes, et al., 1997; Owens, 2013; Paul, 2007).
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Narrative language samples of children with language impairments differ from
those of typically developing peers in both microstructure and macrostructure
(Greenhalgh & Strong, 2001; Hayward, Gillam, & Lien, 2007; Justice, et al., 2010;
Kaderavek & Sulzby, 2000; Liles, Duffy, Merritt, & Purcell, 1995; Scott & Windsor,
2000). Microstructural measures, however, have been found to be particularly useful for
distinguishing children with language impairments from typically developing peers
(Condouris, et al., 2003; Hoffman, 2009; Justice, et al., 2010; Liles et al., 1995; Scott &
Windsor, 2000). For young children, moderate to strong correlations have been found
between measures of narrative language microstructure and norm-referenced tests of
expressive language (Condouris, et al., 2003; Ebert & Scott, 2014; Justice, et al., 2010).
Narratives can, therefore, be an important tool in identifying children with expressive
language impairments. Additionally, microstructural analyses of general linguistic
structures utilize quantitative measures such as mean length of utterance in morphemes
(MLUm), type token ratio (TTR), and number of different words (NDW).
Microstructural analyses are sensitive to increases in development and, therefore, can be
used to monitor linguistic growth over a course of intervention (Hoffman, 2009; Justice,
et al., 2006; Justice, et al., 2010; Scott & Windsor, 2000).
The narratives of children with ASD have been found by many researchers to
differ in elements of macrostructure from those of both typically developing children and
children with language delays (Capps, Losh, Thurber, 2000; Diehl, Bennetto, Young,
2006; Goldman, 2008; King, Dockrell, Stuart, 2014; Losh & Capps, 2003; Losh &
Gordon, 2014). Children with ASD are less likely than typically developing children to
identify the causes of a character’s internal state, and they include fewer explanations of
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events, actions, emotions and thoughts (Capps, et al., 2000; King, et al., 2014; Losh &
Capps, 2003). Children with ASD rely on a more restricted range of evaluative devices
to convey point of view and maintain listener involvement (Capps, et al., 2000; Goldman,
2008). Children with ASD also produce narratives that contain fewer causal statements,
and are lacking in high point when compared to peers (Diehl, et al., 2006; Goldman,
2008; King, et al., 2014; Losh & Gordon, 2014).
In characteristics of microstructure, however, children with ASD do not vary
significantly from their peers, when results are controlled for language ability. When
matched with same language-age children and controlled for length, children with ASD
produce narratives with comparable semantic content (Losh & Gordon, 2014; Norbury &
Bishop, 2003; Tager-Flusberg & Sullivan 1995;). When controlled for language age,
narratives of children with ASD do not differ in length, number of syntactic units,
number of morphemes used, or mean length of utterance (Capps, Losh, & Thurber, 2000;
King, Dockrell, Stuart, 2014; Norbury & Bishop, 2003; Tager-Flusberg & Sullivan
1995). Differences between children with ASD and their peers are not statistically
significant for morphological errors; however, children with ASD use less complex
syntax and make more tense errors (Capps, et al., 2000; Norbury & Bishop, 2003). These
findings indicate that although the oral narratives of students with ASD differ from their
peers, the microstructural aspects of their narratives do not differ greatly from other
children with specific language impairments (SLI).
Since the oral narratives of students with ASD do not differ greatly in elements of
language microstructure, from those of students with SLI, microstructural analysis should
be as effective at measuring overall language ability in students with ASD, as it is student
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with SLI. Intervention has been shown to have the greatest impact on the language
development of children with ASD in the early years of development, prior to age six
(Pickles, et al., 2014). Both the Individuals with Disabilities Education Act (IDEA)
(2004) and Every Student Succeeds Act (2015) require school systems to use evidence
based programs and practices to teach children. The onus is on local school districts to
identify programs and practices that have scientific research supporting their
effectiveness. These programs must also meet the needs of the population they serve,
adequately assess students’ progress, and be cost effective for large-scale implementation
(Yell & Drasgow, 2007; Yell & Rozalski, 2013).
Local school districts must ensure that educators implement these programs as the
developers intended, and regularly evaluate their effectiveness (Yell & Rozalski, 2013).
Student progress needs to be continuously monitored and students must be able to
demonstrate their knowledge in a variety of settings, including grade level accountability
tests and ongoing research-based progress-monitoring systems (Yell & Drasgow, 2007;
Yell & Rozalski, 2013). These mandates present both fiscal and human resource
challenges to public school systems. For these reasons, school districts may look for
“out-of-the-box” curricula that offer easy implementation and built-in assessment
systems.
Kasari and Smith (2013) found that schools and teachers are more likely to adopt
complete programs over isolated practices. Smith (2013) emphasizes the need for
complete intervention packages that include an array of procedures and specific strategies
for their deployment. Large publishing houses such as McGraw-Hill Education have
capitalized on this trend by offering an array of packaged programs and curricula.
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Language for Learning (Engelmann & Osborn, 2008) is a McGraw-Hill Education
publication that utilizes the principles of direct instruction (DI) to teach young children
basic oral language skills. The Language for Learning (LL) program offers an array of
resources and materials to help teachers teach the words, concepts, and statements needed
for students to describe the world and problem solve (Engelmann & Osborn, 2008).
DI is a model of teaching that provides systematic, explicit, scripted instruction of
academic targets, through purposeful sequencing of content, high pupil engagement,
continuous teacher monitoring, and immediate corrective feedback to students (Watkins
& Slocum, 2003). DI as an instructional model evolved from the work of Siegfried
Englemann and Carl Bereiter throughout the 1960’s. DI was extensively studied between
1967 and 1995 in one of the largest evaluation studies of education called Follow
Through, which was sponsored by the U.S. Department of Education (Grossen, 1996). In
1977, an evaluative study was conducted of the projects in Follow Through. It showed
that students who received DI had significantly higher academic achievement, selfesteem, and self-confidence than students in any of the other programs (Anderson, 1977;
Barbash, 2012; Engelmann, 2007; National Institute for Direct Instruction, n.d.; Watkins
& Slocum, 2003). Follow up studies of Follow Through projects continued through the
1980’s and continued to find positive effects of DI (Becker & Gersten, 1982; Gersten,
Becker, Heiry, & White, 1984; Gersten & Carnine, 1984; Gersten, Carnine, Zoref, &
Cronin, 1986; Meyer, 1984).
Research continues today on various DI programs with students from many
backgrounds and ability levels, including students with disabilities. Several reviews of
published research involving DI and students with disabilities all find strong support for
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the use of DI with students with disabilities (Adams & Engelmann, 1996; Forness, 2001;
Kinder, Kubina & Marchand-Martella, 2005; White, 1988). The direct instruction
program LL (Englemann & Osborn, 2005) and its predecessor DISTAR Language have
been studied with students from various ages and backgrounds (Benner, et al., 2002;
Cole, Dale, Mills & Jenkins, 1993; Waldron-Soler, et al., 2002). Benner, et al., 2002
found positive effects of LL on the expressive language of typically developing
kindergarteners. Cole, et al. (1993) studied LL with students with developmental delays
and found increases in overall cognitive development, with greater gains for students who
performed relatively higher at pretest. Waldron-Soler, et al. 2002, found that preschool
students with developmental delays in the LL group not only improved their receptive
and expressive language skills to greater extent than those in a control group, but these
students also exhibited a reduction in problem behavior.
One group of researchers (Plavnick, Marchand-Martella, Martella, Thompson, &
Wood, 2014) reviewed studies of explicit and systematic scripted programs that pertained
specifically to children with ASD. Plavnick, et al, (2014) discovered that although DI
programs have been researched extensively, limited research exists regarding their
effectiveness with children with ASD. These authors identified nine studies that met
their selection criteria. Their review included interventions which could be classified as
explicit and systematic scripted programs. Of the nine studies reviewed, six used
traditional DI programs (Corrective Reading, LL, and Connecting Math), but only one
(Ganz & Flores, 2009) used the LL program. Although Ganz and Flores, (2009) found
positive effects of LL on an isolated skill (identifying materials), they did not implement
the program as it was intended to be used, thus limiting the usefulness of their
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conclusions. Plavnick, et al. (2014) concluded that, while the body of existing research is
too small to determine an evidence base for this population, there is sufficient evidence to
warrant additional research.
An online search of several research databases revealed four more studies that
used the LL curriculum with children with ASD (Flores & Ganz, 2014; Flores, et al.,
2013; Flores, Schweck, Hinton, 2016; Shillingsburg, Bowen, Peterman, & Gayman,
2015). Flores, et al. (2013) implemented LL as it was intended to be used (i.e.
administered complete lessons to groups of children), and reported positive effects over
time. Their findings, however, are confounded by flaws in their research design and
inconsistencies in their assessment methods. The content of the assessments used
throughout the study was not consistent. Flores and Ganz (2014) compared LL to
Discrete Trial Training (DTT) and found equal or better effects from LL. Results of this
study, however, were confounded by assessment concerns. The assessments used with
both treatment groups were part of the LL curriculum, therefore student in the LL group
were more familiar with the assessment format and content than those in the DTT group.
Shillingsburg, et al, (2015), found positive effects of LL; however, improvements
in language skills were only measured by the mastery tests included in the LL curriculum.
Instruction was provided in a one-on-one format, instead of in the group format
recommended by the LL curriculum designers. Follow-up measures were only conducted
for three of the four treatment groups, and no measures of generalization were included.
Flores, et al. (2016) implemented entire LL lessons with young children in small groups,
and found positive effects. In this single subject study of four children, however, only
one participant was identified as having ASD, thus limiting the conclusions about

10

children with ASD that can be drawn from the results. Additionally, no measures of
generalization were included in this study.
Statement of the Problem
Although the existing literature regarding the effectiveness of LL on young
children with ASD is promising, there is still much to learn from research in this area.
Current studies fail to measure the generalization of skills taught through DI into other
language contexts, such as narrative language. Early studies of effective teaching
techniques for children with autism showed significant limitations in generalization and
maintenance of skills learned (Lovaas, Koegel, Simmons & Long, 1973). Over time,
researchers found that many highly structured interventions fail to result in generalization
of learned skills to new environments (Plaisted, 2001; Schreibman, 2007; Vismara &
Rogers, 2010; Volkmar, Paul, Klin, & Cohen, 2005). In recent years, research has
focused on techniques that provide increased generalization of skills into naturalistic
contexts (Schreibman, et al., 2015; Vismara & Rogers, 2010).
Purpose of the Study
The purpose of this study is to contribute to the existing literature regarding the
effectiveness of DI for teaching language skills to young children with ADS. This study
will be the first of the currently published studies of LL to include exclusively students
with ASD, deliver instruction as intended by the curriculum designers, and assess
participants’ language in a context that is substantially different from the LL instruction.
This study will examine the acquisition of language skills taught through LL, and the
generalization of those skills to the novel language context of narratives. Additionally,
this study will examine the effects of LL on two measures of general language
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proficiency in the narratives of children with ASD. The results of this study may assist
educators in creating effective educational programs for students with ASD. This study
may also influence future research on effective teaching techniques for students with
ASD. This study aimed to answer the following research questions.
Research Questions
1. Do young children with ASD acquire the language skills taught through LL?
2. Does LL instruction result in changes to the microstructure of the narrative
language of children with ASD?
3. Do specific language structures taught through LL generalize to the narrative
language of children with ASD?
Methods Summary
This study used a multiple baseline research design across four, four-year-old,
participants. There was one primary dependent variable; percent accuracy on a
researcher-created LL acquisition probe that measures language skills taught in three
tracks in the LL curriculum; action statements, identity statements, and actions in
pictures. There were five secondary dependent variables derived from a weekly narrative
story retell: Mean Length of Utterance in Morphemes (MLUm), Number of Different
Words (NDW), number of copulas, pronouns, and present progressive verb participles
(PPVP). The independent variable was manipulated by systematically introducing the LL
instruction across participants in a step wise fashion, and measuring the effects on the
primary and secondary dependent variables. Instruction was delivered as intended by the
curriculum designers with lessons presented in their entirety, to small groups of children,
within the classroom environment.
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Definitions
Autism spectrum disorder (ASD). A neurodevelopmental disorder
characterized by impairments in social reciprocity and communication, as well as patterns
of repetitive, restrictive behaviors or intense interests (American Psychiatric Association,
2013).
Direct instruction (DI). A model of teaching that provides systematic, explicit,
scripted instruction of academic targets, through purposeful sequencing of content, high
pupil engagement, continuous teacher monitoring, and immediate corrective feedback to
students (Watkins & Slocum, 2003).
Evidence based practice. Practices for which there is strong evidence or
moderate evidence of effectiveness (U.S. Federal Register, Final Priorities and
Definitions; State Personnel Development Grants, 2012).
Generalization. The act or process whereby a learned response is made to a
stimulus similar to but not identical to the conditioned stimulus (Merriam-Webster
online, n.d.).
Language disorder. Impaired comprehension and/or use of spoken, written
and/or other symbol systems that may involve (1) the form of language (phonology,
morphology, syntax), (2) the content of language (semantics), and/or (3) the function of
language in communication (pragmatics), in any combination” (American SpeechLanguage-Hearing Association, 1993).
Mean length of utterance in morphemes (MLUm). The average number of
morphemes per utterance. MLU is used as a benchmark to assess individual differences
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and developmental changes in grammatical development in children in the early stages of
language acquisition (Gabig, 2013).
Morpheme. A word or a part of a word that has a meaning and that contains no
smaller part that has a meaning (Merriam-Webster online, n.d.)
Narrative language. A narrative is a form of discourse in which the speaker
generates or retells a real or fictional story in an organized, cohesive, predictable, rule
governed manner, that represent temporal and causal patterns of events (Owens, 2013).
Narrative language macrostructural analysis. The analysis of a narrative
language sample, as a whole, for elements of storytelling such as; story grammar,
temporal sequencing, causal chains, high point, and perspective taking (Hughes, et al.,
1997; Owens, 2013; Paul, 2007)
Narrative language microstructural analysis. The analysis of a narrative
language sample for indicators of general language proficiency such as productivity,
grammatical complexity, and lexical diversity (Hughes, et al., 1997).
Number of different words (NDW). An indicator of general language
proficiency calculated by counting the number of different words in a language sample
(Hughes, et al., 1997; Owens, 2013; Paul, 2007).
Specific language impairment (SLI). Significant limitation in language
functioning that cannot be attributed to deficits in hearing, oral structure and function, or
other developmental delays (The U.S. Department of Health and Human Services,
National Institute of Health, 2011).
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CHAPTER 2
Literature Review
This study aims to assess the effectiveness of the direct instruction (DI)
curriculum Language for Learning (Engelmann & Osborn, 2008) for students with
autism spectrum disorder (ASD). In question is whether students with ASD will learn the
skills taught by the curriculum, generalize learned skills to the novel context of oral
narratives, and exhibit changes in the microstructure of their oral narratives following
Language for Learning (LL) instruction. First, the following literature review will
provide the reader with a brief history of the term autism, as well as the current
diagnostic criteria for ASD. Next, a definition of language, a description of the different
structures of language, and a definition of language impairment, as it will be used in this
study, will be provided. To establish the instructional needs of children with ASD, the
language characteristics common to students with ASD will be explored.
To aid the reader in understanding narrative language assessment, a description of
narrative language as well as common methods used to analyze narrative language will
be presented. Characteristics of the narrative language of children with language
impairments and children with ASD will also be discussed. A rationale for providing
explicit language instruction will be made by demonstrating the effects of language
impairments on social competence, literacy skills, and academic achievement.
Additionally, research on effective language interventions for children with ASD will be
reviewed. Next, to establish a basis for using DI with children with ASD, a review of the
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efficacy literature on DI and the LL program will be provided. Finally, a review of the
existing research on the effects of LL on children with ASD will be provided, and
limitations of these studies will be discussed to establish a rationale for the current study.
Autism
Eugen Bleuler, a Swiss psychiatrist, was the first to use the term “autism” in his
1911 publication Dementia Praecox or the Group of Schizophrenias. Autism was one of
the fundamental symptoms in Bleuler’s conceptualization of Schizophrenia. Bleuler
described autism as the withdrawal into the person’s own self and an active turning-away
from the outside world (Chown, 2012). In 1943, Leo Kanner, a U.S. researcher, used the
term Autistic Disturbances of Affective Conduct to describe the socially withdrawn and
emotionally unstable behavior of several children he studied. During this same time,
Hans Asperger, a scientist in Germany, identified a condition with similar characteristics,
later known as Asperger’s syndrome. There continues to be debate in the academic
community whether these two researchers were aware of the other’s work at the time of
their publications (Chown, 2012; Lyons & Fitzgerald, 2007).
The 1994 American Psychiatric Association's Diagnostic and Statistical Manual
of Mental Disorders (4th ed.; DSM–IV) included autism, Asperger’s, and PDD-NOS as
three distinct disorders with similar symptoms. In 2013, the fifth edition of this manual
combined these disorders into one category, autism spectrum disorder (5th ed.; DSM–5;
American Psychiatric Association). According to the DSM-5, people with ASD have
persistent deficits in social communication and social interaction across multiple
contexts, and restricted, repetitive patterns of behavior, interests, or activities. These
symptoms must be present from early childhood, cause clinically significant impairment,
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and are not better explained by intellectual disability or global developmental delays.
Additionally, both social communication and restrictive, repetitive behavioral symptoms
are classified into one of three levels of severity, indicating the need for support,
substantial support, or very substantial support. Finally, ASD can be identified with or
without accompanying intellectual impairment, and with or without accompanying
language impairment (p. 50-51).
In 2016, the Centers for Disease Control and Prevention’s Autism and
Developmental Disabilities Monitoring Network reported that in 2012, about 1 in 68
children were identified with ASD based on tracking across multiple areas of the United
States (Christensen, et al., 2016). This is an increase from the 2008 overall estimated
prevalence of 11.3 per 1,000 (1 in 88) children with ASD. ASD is almost 5 times more
common among boys (23.6 per 1,000) than among girls (5.3 per 1,000) and is reported to
occur in all racial, ethnic, and socioeconomic groups (Christensen, et. al., 2016). It is
unknown if the increases in the number of children with ASD are a result of increased
awareness and access to services, or a true increase in prevalence of ASD symptoms.
Regardless of the cause for this increase, the Centers for Disease Control and Prevention
reports that ASD continues to be an important public health concern in the United States
(Christensen, et. al., 2016).
Given the increase in prevalence of ASD, it is more important than ever for
educators to know and understand the unique needs of students with ASD. It cannot be
assumed that a program shown to be effective with students in one disability category
will also be effective with students displaying the characteristics of another disability.
Each disability has a unique set of characteristics associated with it, and therefore
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students with different disabilities may respond differently to instructional programs or
techniques. Children with ASD have unique language characteristics which must be
considered when planning instruction.
Language
To fully understand language assessment and instruction, one must first
understand language, the underlying structures of language, and how those structures are
used to formulate understanding and communicate meaning. The American SpeechLanguage-Hearing Association (ASHA) adopted the following definition of language in
1982, and this definition still stands today as an official statement on the organizations
website (ASHA, 1982).
Language is a complex and dynamic system of conventional symbols that is used
in various modes for thought and communication. Contemporary views of human
language hold that:
•

language evolves within specific historical, social, and cultural contexts;

•

language, as rule-governed behavior, is described by at least five
parameters—phonologic, morphologic, syntactic, semantic, and
pragmatic;

•

language learning and use are determined by the interaction of biological,
cognitive, psychosocial, and environmental factors;

•

effective use of language for communication requires a broad
understanding of human interaction including such associated factors as
nonverbal cues, motivation, and sociocultural roles (para. 8).
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The rule-governed parameters of language, described above, can be divided into
structures of form, content, and function. Language structures that make up the form of
language include; phonology, syntax, and morphology (ASHA, 1993). Phonology is the
sound system of a language and the rules that govern the sound combinations. Syntax
refers to the rules governing sentence structure and the relationships among the elements
within a sentence (ASHA, 1993). Morphology is the system that governs the structure of
words and the construction of word forms (ASHA, 1993). The structure that governs
content of language is called semantics. Semantics is the system that governs the
meanings of words and sentences (ASHA, 1993). Finally, pragmatics refers to the
language parameter that influences the function of language. Pragmatics is the system
that combines the above language components in functional and socially appropriate
communication (ASHA, 1993). Morphology and syntax together make up the elements
of grammar. For this reason, when studying grammatical units that have both
morphological and syntactic properties, researchers often use the term morphosyntax
(Payne, 1997).
Language Impairment
When discussing the need for, and effectiveness of, language instruction, it is
important that one understands how language can be impaired or disordered.
Communication disorders associated with language are described and classified in a
variety of ways by national and international health organizations. The U.S. Department
of Health and Human Services, National Institute of Health (2011) defines specific
language impairment (SLI) as, “Significant limitation in language functioning that cannot
be attributed to deficits in hearing, oral structure and function, or other developmental
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delays” (para. 1). The International Statistical Classification of Diseases and Related
Health Problems; (10th ed.; ICD-10) defines specific developmental disorders of speech
and language as, “Disorders in which normal patterns of language acquisition are
disturbed from the early stages of development. The conditions are not directly
attributable to neurological or speech mechanism abnormalities, sensory impairments,
mental retardation, or environmental factors” (World Health Organization, 2016).
The American Speech-Language-Hearing Association defines a language disorder
as, “Impaired comprehension and/or use of spoken, written and/or other symbol systems
that may involve (1) the form of language (phonology, morphology, syntax), (2) the
content of language (semantics), and/or (3) the function of language in communication
(pragmatics), in any combination” (ASHA, 1993). The American Psychological
Association (2013) provides the follow definition of language disorder in the Diagnostic
and Statistical Manual of Mental Disorders (5th ed.; DSM–5).
A. Persistent difficulties in the acquisition and use of language across modalities
(i.e., spoken, written, sign language, or other) due to deficits in comprehension or
production that include: 1. Reduced vocabulary (word knowledge and use). 2.
Limited sentence structure (ability to put words and word endings together to
form sentences based on the rules of grammar and morphology). 3. Impairments
in discourse (ability to use vocabulary and connect sentences to explain or
describe a topic or series of events or have a conversation).
B. Language abilities are substantially and quantifiably below those expected for age
resulting in functional limitations in effective communication, social participation,
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academic achievement, or occupational performance, individually or in any
combination.
C. Onset of symptoms is in the early developmental period.
D. The difficulties are not attributable to hearing or other sensory impairment, motor
dysfunction, or another medical or neurological condition and are not better
explained by intellectual disability (intellectual developmental disorder) or global
developmental delay (p. 42).
All the definitions above rule out intellectual disabilities and developmental
delays as primary conditions. Many intellectual and developmental disabilities, however,
have a language component that results in qualitative and quantitative differences in the
language of children with these disabilities. Disabilities that affect information
processing such as, attention, discrimination, organization, memory and retrieval of
information may limit a child’s ability to process language (Owens, 2013). For the
purposes of this study, the term language impairment will be used generally to describe a
heterogeneous group of communication disorders characterized by deficits in the
comprehension and/or use of spoken or written language that may involve the form,
content, and/or function of language. This includes those disorders referred to in the
literature as specific language impairment, language disorder, and specific developmental
disorders of speech and language, as well as language deficits which are secondary to
another disabling condition.
Language Characteristics of Children with ASD
Dysfunction in social (pragmatic) language, such as conversational discourse, is a
defining characteristic of ASD (American Psychiatric Association, 2013). Many students
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with ASD, however, exhibit more global language impairments and some never acquire
functional language at all. Early epidemiological studies reported that as many as 50% of
students with ASD do not acquire basic language skills (Bailey, et al., 1996; Bryson,
Clark, & Smith, 1988). More current research, however, suggests that the proportion of
children with ASD who do not use words to speak is closer to 20% (Lord, et al., 2004).
Charman, et al., (2003) collected the results of a standardized language inventory for 134
preschool children (mean age 3;1) with ASD. They found that 35% of the preschoolers
studied were nonverbal, and 53% spoke 10 words or less. As a point of reference, Reilly,
et al. (2009) found the mean expressive vocabulary of a broad sample of 1911 children at
age two years to be 260 words.
Tager-Flusberg and Joseph (2003) reviewed the results of several studies
previously conducted by Tager-Flusberg and colleagues. These studies were designed to
investigate the language and cognitive profiles in children with ASD. In one of these
studies (Study Ia), 89 children with ASD, between the ages of 4 and 14 were assessed
with a battery of standardized measures of phonological, lexical, higher-order semantic
and grammatical language abilities. Only 44 of the 89 participants (49%) were able to
complete the full battery of language assessments above the basal level. Of the students
who completed the assessments only 23% fell within the “normal language” range
(within 1 standard deviation of the mean), despite most of the students in this group
having non-verbal IQ scores in the normal range. Additionally, 47% of this group scored
more than 2 standard deviations below the mean. In a longitudinal study of 192 children
with ASD, Pickles, et al. (2014) found that only two thirds of the children achieved
functional language exceeding a 3-year age equivalent, by age 19. They found that a
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substantial minority of the children they studied achieved adult language outcomes within
the typical range. Children with the highest severity of autism only attained a 2-year ageequivalent in language ability by age 19. These data suggest that language impairment is
prevalent and significant in students with ASD.
For those children with ASD who develop language skills, their ability level can
develop unusually or unevenly. For example, Lord, et al. (2004) report the findings of a
longitudinal study of 164 students in three groups (children referred for assessments of
possible autism at age 2 years or younger, developmentally delayed children, and
typically developing controls). These researchers found that 25% of children identified
with ASD acquired and then lost communication skills during their early years of life.
This finding is consistent with the earlier finding of Kurita, (1985) who found that 37.2%
of children with ASD showed a total loss of meaningful words before 30 months of age.
This pattern did not occur for children with other developmental disabilities, or children
with typical development (Lord, et al., 2004).
Additionally, several researchers found that the language abilities of children with
ASD may follow an atypical pattern in which receptive abilities are relatively more
impaired than expressive abilities (Charman, et al., 2003; Hudry et. al., 2010; Kjelgaard
& Tager-Flusberg, 2001; Luyster, et al., 2008; Manolitsi & Botting, 2011). In their 2010
study, Hudry et al. found that one third of the 152 participants with ASD between the
ages of 24 and 59 months demonstrated greater deficits in receptive language then in
expressive language. Luyster, et al. (2008) reported similar uneven development between
receptive and expressive language after assessing164 toddlers with ASD between the
ages of 18 and 33 months with several cognitive, language, and behavioral measures.
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Kjelgaard and Tager-Flusberg (2001) report this same atypical pattern of language
development in 89 children with ASD. These finding suggest that educators may need to
place particular emphasis on language interventions that build receptive language skills.
In another example of unusual language development in children with ASD,
Pickles, et al. (2014) discovered abnormal growth trajectories when they measured the
language skills of 192 children with ASD at 2, 3, 5, 9, 14 and 19 years of age. These
researchers found more rapid gains through age 6. After age 7, however, improvement
appeared to follow a parallel track to typical development. This suggests that, for
children with ASD, language intervention may be most beneficial early in life. Yet
another example of unusual language development is provided by Mawhood, Howlin,
and Rutter (2000).
These researchers report the results of a 17-year follow up study of individuals
with ASD who were originally assessed at ages 7-8 years. They found that despite
having comparable IQ and language scores at initial assessment, verbal IQ and receptive
language scores had improved significantly more in the ASD group than in the language
impaired group over time. Despite this unusual growth pattern, however, two thirds of
the participants with ASD continued to display receptive and expressive language delays
at follow-up. While this data is perplexing, it emphasizes the prevalence of language
delays in individuals with ASD, it also demonstrates the potential for growth in the
language ability of individuals with ASD early in life. This growth potential provides an
argument for explicit language instruction.
A number of researchers also report disordered language structures in many
children with ASD (Condouris, et al., 2003; Cronin, 2014; Hudry et al., 2010; Kjelgaard
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& Tager-Flusberg, 2001; Luyster, et al., 2008; Tager-Flusberg & Joseph, 2003).
Condouris, et al. (2003) studied the language abilities of 44 children with ASD by
administering both standardized language assessments and analyzing spontaneous
language samples. As a group, the vocabulary (semantic) and grammatical
(morphosyntactic) abilities of the children with ASD were significantly below age-level
expectations in both methods of assessment. Cronin (2014) also found similar deficits in
semantics and syntax; however, deficits in syntax were most significant in this sample.
Tager-Flusberg and Joseph (2003) also report that children with ASD in the “below
normal language skills” group demonstrated deficits in vocabulary, higher-order syntax,
semantics, and the ability to reproduce non-word phonological sequences. Hudry, et al.
(2010) found results consistent with Condouris, et al. (2003) and Tager-Flusberg and
Joseph (2003). In their study, mean scores on standardized assessments of language
structures (syntax, semantics, and morphology) fell well below both the mean
chronological age and the mean nonverbal age equivalent for the majority of participants.
In a study by Roberts, Rice, and Tager-Flusberg (2004), 62 of the participants
were given assessments of verb-related morphological markers. Again, similar findings
were reported for children with ASD as those of previous studies on children with SLI.
Children omitted many morphological markers on the verb stems, and made significant
errors on past tense and third person singular present-tense verb usage. These results are
consistent with earlier studies which found that children with ASD were more likely to
omit certain morphemes, particularly articles (e.g., a, the), auxiliary (e.g., can, will) and
copula verbs (e.g., is, are, was, am), past tense (-ed), third-person present tense (-s), and
present progressive (-ing) (Bartolucci, Pierce, & Streiner, 1980; Howlin, 1984).
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The results of the studies reviewed here indicate there are many students with
ASD who demonstrate delayed or disordered language. This provides a rationale for
explicit language instruction for students with ASD. The unique trajectory of language
development in students with ASD would indicate that early language instruction (prior
to age 7) may be most beneficial. Additionally, instruction that incorporates an emphasis
on receptive language development may be necessary. Because language delayed
students with ASD demonstrate more significant impairments in vocabulary, higher-order
syntax, semantics, and morphological skills, explicit language instruction in these areas
may be most beneficial. One way that students demonstrate their language ability is
through the production of oral narratives. The analysis of oral narratives can provide
educators with valuable information regarding the language abilities of their students.
Narrative Language
A narrative is a form of discourse in which the speaker generates or retells a real
or fictional story (McCabe & Bliss, 2003; Owens, 2013; Paul, 2007). Narratives are
extended units of text that are organized in a cohesive, predictable, rule-governed
manner, and represent temporal and causal patterns of events (McCabe & Bliss, 2003;
Owens, 2013). According to Owens (2013), children begin telling self-generated
narratives between the ages of two and three. Between the ages of three and five,
children’s narratives generally include temporal and logical sequences. Physical and
mental states begin to emerge in the narratives of four-year-old children, and by age six,
children’s stories describe motives for actions (Owens, 2013). Narrative ability is
thought to represent the realistic learning demands of the classroom and is an important
life skill (McCabe & Bliss, 2003).
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Children’s ability to produce narratives has been linked to their successful
acquisition of literacy skills (Catts, et al., 2003; Dickinson & McCabe, 2001; Gillam &
Johnston, 1992; Griffin, et al., 2004). Griffin, et al. (2004) found that children’s ability to
mark the significance of narrated events at age 5 predicted reading comprehension skills
at age 8. The ability to produce a quality narrative is not only important for reading, but it
is also a critical component in the development of writing skills (Gillam & Johnston,
1992). Additionally, O'Neill, et al. (2004) found evidence that narrative ability in the
preschool years was predictive of mathematic achievement in grade 2. Competence in
narrative comprehension and the production of narratives are fundamental parts of the
U.S. Common Core State Standards (National Governors Association Center for Best
Practices and Council of Chief State School Officers, 2010). These standards underscore
the important contribution narrative ability makes to children’s academic success.
Narrative Language Assessment
Narrative language measures assess children’s ability to use language in
naturalistic and ecologically valid contexts, and are relevant to all ages and cultural
backgrounds (Hughes, et al., 1997; Justice, et al., 2010; McCabe & Bliss, 2003).
Narrative assessment, therefore, is viewed as a powerful, authentic, and dynamic
approach to language assessment (Heilmann, Miller & Nockerts, 2010; Hughes, et al.,
1997; Schraeder, Quinn, Stockman, & Miller, 1999). Narrative language assessment
involves eliciting a real or fictional narrative sample from a speaker and analyzing it for
discourse-level language skills, as well as the use of specific language forms or functions
(Heilmann, et al., 2010; Hughes, et al., 1997; Justice, et al., 2010; Owens, 2013; Paul,
2007). Examiners may use a story stem, a story retell, or a series of pictures to elicit the
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narrative. Additional stimuli may be used to aid the storyteller including objects, a
wordless picture book, or audiovisual supports, such as video or picture slides (Hughes,
et al., 1997; Owens, 2013; Paul, 2007).
Macrostructural analysis. Narrative language samples can be analyzed in two
ways. First, the sample can be analyzed, as a whole, for elements of storytelling such as
story grammar, temporal sequencing, causal chains, high point, and perspective taking
(Hughes, et al., 1997; Owens, 2013; Paul, 2007). This type of analysis is often referred to
as a macrostructural analysis (Ebert & Scott, 2014; Eisenberg, et al., 2008; Finestack,
Payesteh, Disher, Julien, 2014; Hoffman, 2009; Hughes, et al., 1997; Justice, et al., 2006;
Justice, et al., 2010; Owens, 2013; Paul, 2007). Story grammar provides an organization
of information that aids the listener in comprehending the elements of the story. Story
grammar consists of episodes such as setting, initiating event, an internal response, a
plan, an attempt, a consequence, resolution, and ending (Hughes, et al., 1997; Owens,
2013). Episodes within a story are linked together additively, temporally, or causally
(Hughes, et al., 1997; Owens, 2013). High point refers to the most significant point of a
narrative; which reveals the event’s meaning or value to the narrator (Hughes, et al.,
1997; Owens, 2013).
Microstructural analysis. Narrative language samples can also be analyzed at
the utterance level for form and function. These analyses include lexical diversity,
cohesive devices, productivity, and syntactic and morphologic complexity (Hughes, et
al., 1997; Owens, 2013; Paul, 2007). This type of analysis is often referred to as
microstructural analysis (Ebert & Scott, 2014; Eisenberg, et al., 2008; Finestack, et al.,
2014; Heilmann, Nockerts, & Miller, 2010; Hoffman, 2009; Hughes, et al., 1997; Justice,
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et al., 2006; Justice, et al., 2010; Owens, 2013; Paul, 2007). Measures of lexical diversity
include; number of different words (NDW), type-token ratio (the ratio of the number of
different words to the total number of words), range of semantic functions used (ex.
action, locative, temporal, state, etc.), over/under extensions or incorrect word usage, and
the use of figurative language (Hughes, et al., 1997; Owens, 2013). Cohesion describes
the linguistic device used to connect the elements of a narrative into an orderly flow of
information that makes sense to the listener (Hughes, et al., 1997; Owens, 2013).
References (e.g., I, you, this, those), conjunctives (e.g., because, so, then), lexical
associations (e.g., use of synonym/antonym, part/whole references), and ellipsis (e.g.,
replacement of a verb phrase or clause with an auxiliary or a pronoun), can all be
analyzed in minimal terminable units (T-units), to assess cohesion (Hughes, et al., 1997;
Owens, 2013).
Productivity refers to quantitative measures such as mean length of utterance,
number of communication units (an independent clause with its modifiers), words per
main clause, words per subordinate clause, and subordinate clauses per communication
unit (Hughes, et al., 1997; Owens, 2013). Morphological analysis looks at the use of
morphological markers that are used for intra-word development or sentence
development such as; regular plurals (-s), possessives (‘s), regular past tense (-ed), verb
participles (-ing), regular third person (-s), copulas (e.g., is, are, was, am), articles (e.g., a,
the), auxiliaries (e.g., can, will), pronouns (e.g., we, they), and prepositions (e.g., on, by)
(Owens, 2013). Finally, syntactic analysis occurs at the inter-clausal and clausal levels.
Sentences are grouped by type (e.g., declarative, imperative), and there are negative
versions of each type (Owens, 2013). Clauses are classified as embedded or conjoined.
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Initiators (e.g., only, a few), determiners (e.g., demonstratives, numerical terms), and
qualifiers (e.g., half, twice) can be analyzed for noun phrase development (Owens, 2013).
Verb phrases can be analyzed for transitive, intransitive, and equative predicate
relationships (Owens, 2013).
After a narrative sample has been collected, it must be transcribed, segmented,
and marked for analysis. Transcribed narratives must be segmented into quantifiable
units that can be counted and analyzed. A narrative sample can be segmented by
communication unit (CU) popularized by Loban in 1976, or minimal terminable unit (Tunit) popularized by Hunt in 1965. A T-unit consists of one main clause and all the
subordinate clauses to which it is attached. It is primarily used to segment written
narratives; however, several researchers have used T-units to segment both oral narratives
(Gillam & Johnston, 1992; Paul & Smith, 1993; Purcell & Liles, 1992). CUs consist of
each independent clause with its modifiers. It is used most often to segment oral
narrative samples (Hughes, et al., 1997). Once a narrative sample is transcribed and
segmented, it can be marked for qualitative and quantitative elements. The presence,
absence, frequency, and correct use of these elements can then be compared with
published normative data, such as that provided by Systematic Analysis of Language
Transcripts (Miller & Iglesias, 2015), established stages of normal development (Brown,
1973), or the child’s previous narrative assessment data to track progress over time
(Hughes, et al., 1997; Justice et al., 2006; Justice, et al., 2010; Miller, 2007).
It is important to note, however, that to compare the results of a child’s narrative
sample to the normative data provided in the SALT database (Miller & Iglesias, 2015), or
any other normative sample, the examiner must match the sample collection conditions
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and segmentation rules used by those researchers (Hughes, et al., 1997; Miller,
Andriacchi & Nockerts, 2015). To compare a child’s narrative samples from one period
to the next, the examiner should be careful to replicate the collection, segmentation, and
analysis procedures used in the previous sample (Hughes, et al., 1997; Miller, et al.,
2015). To draw reliable conclusions, narrative samples must be adequate in length.
Some researchers recommend language samples of 50 utterances (Miller, Andriacchi, &
Nockerts, 2015; Paul & Norbury, 2012). Others, such as Heilmann et al. (2010), found
that shorter samples (1, 3, and 7-minutes, yielding 12 to 36 C-units) were consistent in
measuring children’s lexical skills (NDW) and productivity (MLUm). Heilmann et al.
(2010) concluded that blanket recommendations for sample length are inappropriate, and
suggest that shorter language samples are well suited for monitoring progress.
The present study will use a story retell of one of three wordless picture books to
collect narrative samples from students with ASD. The samples will be analyzed for
qualitative and quantitative features of language. Since the current study is most
interested in measuring growth over the course of an intervention, normative data will not
be used. Instead, elements of productivity (i.e. MLUm) and lexical diversity (i.e. NDW),
will be measured throughout each phase of the study. Additionally, each narrative sample
will be analyzed for three syntactic and morphologic structures directly taught through
the LL curriculum (i.e. present progressive verb participles, copula forms, and pronouns).
The Narrative Language of Children with Language Impairments
Narrative language samples of children with language impairments differ from
those of typically developing peers in elements of macrostructure (Greenhalgh & Strong,
2001; Hayward, et al., 2007; Paul & Smith, 1993). Students with language impairments
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produce narratives with fewer conjunctions (Greenhalgh & Strong, 2001). The narratives
of students with language impairments are less complex, contain fewer complete
cohesive ties (Liles, et al, 1995), and lack causal connectivity (Hayward, et. al., 2007;
Paul & Smith, 1993). When compared to typical peers, the narratives of students with
language impairments lack goal direction, problem resolution, and episodic structure
(Hayward, et al., 2007; Pearce, McCormack, & James, 2003).
In addition to macrostructural measures of children’s narrative, microstructural
measures are also useful in distinguishing children with language impairments from
typically developing peers (Botting, 2002; Condouris, et al., 2003; Hoffman, 2009;
Justice, et al., 2010; Kaderavek & Sulzby, 2000; Liles, et al., 1995; Pankratz, Plante,
Vance, & Insalaco, 2007; Scott & Windsor, 2000). For young children, correlations
between narrative language microstructural measures and norm-referenced tests of
language have been found to be moderate to strong (Condouris, et al., 2003; Ebert &
Scott, 2014; Justice, et al., 2010; Pankratz, et al., 2007). Pankratz, et al. (2007) found that
narrative microstructural measures at age three, serve as particularly robust predictors of
children’s language and reading assessment scores at age six.
Liles, et. al. (1995) evaluated macro- and microstructures of the narratives
produced by 114 students. They found that the elements associated with microstructure
(variables describing sentence-level grammatical use, use of subordinate clauses,
productivity within subordinate clauses, and linguistic markers used to cohere sentences)
were most effective at predicting students who had been previously identified with
language impairments. Additional studies of narrative microstructure found, when
compared to same age peers, students with language impairments produce shorter
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narratives (Botting, 2002; Pearce, et al., 2003; Scott & Windsor, 2000), with more tense
errors (Botting, 2002; Kaderavek & Sulzby, 2000), fewer personal pronouns (Kaderavek
& Sulzby, 2000), and fewer subordinate clauses (Botting, 2002). The narratives of
students with language impairments also contain fewer elaborated noun phrases
(Greenhalgh & Strong, 2001) and fewer words per T-unit (Paul & Smith, 1993; Scott &
Windsor, 2000). Additionally, because microstructural analyses utilize quantitative
measures, they are sensitive to increases in development and therefore can be used to
monitor linguistic growth over a course of intervention (Hoffman, 2009; Justice, et al.,
2006; Justice, et al., 2010; Scott & Windsor, 2000). The analysis of the microstructure of
a student’s narratives can therefore be an important tool in monitoring student’s
acquisition of language skills over time.
The Narrative Language of Children with ASD
The narratives of children with ASD have been found by many researchers to
differ from those of typically developing children in both microstructure and
macrostructure. Compared with typically developing peers, oral stories produced by
individuals with ASD are shorter (Capps, et al., 2000; King, et al., 2014; Siller, Swanson,
Serlin, & George, 2014), have a shorter mean length of utterance (King, et al., 2014),
include less complex syntax (Capps, et al., 2000; King, et al., 2014; Losh & Capps, 2003;
Norbury & Bishop, 2003; Tager-Flusberg & Sullivan, 1995), include more ambiguous
pronouns (Norbury & Bishop, 2003), and are less coherent (Diehl, et al,, 2006; Goldman,
2008). Children with ASD are less likely than typically developing children to identify
the causes of a character’s internal state, and they include fewer explanations of events,
actions, goals, emotions and thoughts (Capps, et al., 2000; King, et al., 2014; Losh &
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Capps, 2003; Manolitsi & Botting, 2011; Siller et al., 2014; Tager-Flusberg & Sullivan,
1995). Children with ASD rely on a more restricted range of evaluative devices to convey
point of view and maintain listener involvement (Capps et al., 2000; Goldman, 2008;
Losh & Capps, 2003). When compared to peers, children with ASD produce narratives
that contained fewer causal statements (Diehl, et al., 2006; King, et al., 2014), and fewer
resolutions (Goldman, 2008; King, et al., 2014), are lacking in high point (Goldman,
2008), and the use of intensifiers or emphatics (Capps, et al. 2000). Some studies also
report that the stories of individuals with ASD often contain finite details over global
details (Barnes & Baron-Cohen, 2012), and contain more irrelevant information or
ambiguous comments (Losh & Capps, 2003; Manolitsi & Botting, 2011; Norbury &
Bishop, 2003).
While the narratives of children with ASD differ from those of their typically
developing peers, researchers have found that they do not differ significantly from those
of children with specific language impairments (SLI) or other developmental delays
(DD). In fact, when groups are carefully matched on language and cognitive measures,
fewer differences exist between the narratives produced by children with ASD and those
produced by peers (Capps, et al., 2000; Diehl et al., 2006; King, et al., 2014; Losh &
Capps, 2003; Manolitsi & Botting, 2011; Norbury & Bishop, 2003; Tager-Flusberg and
Sullivan, 1995). A recent study by Norbury, Gemmell, and Paul (2014) found that
children with ASD closely resemble students with SLI in the production of narratives in
terms of structural, semantic and evaluative measures, story structure and pragmatics.
Botting (2002) found that narratives of SLI students seem to be more like those of ASD
students than those of students with pragmatic language impairments. Capps, et. al.
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(2000) found that DD and ASD groups were not differentiated on measures of
morphosyntax. This finding is consistent with the notion that there is significant overlap
in the morphosyntactic deficits of children with ASD, and those with a range of language
impairments (Tager-Flusberg & Joseph 2003).
When matched with language age children and controlled for length, children
with ASD produce narratives with comparable microstructure. Narratives of children
with ASD are comparable to their language matched peers in length (Capps, et al., 2000;
Diehl, et al., 2006; Tager-Flusberg & Sullivan, 1995 ), semantic content (King, et al.,
2014; Manolitsi & Botting, 2011; Norbury & Bishop, 2003; Tager-Flusberg & Sullivan
1995), number of syntactic units or syntactic complexity (Capps, et al., 2000; Diehl, et
al., 2006; King, et al., 2014; Norbury & Bishop, 2003), number of morphemes used
(Norbury & Bishop, 2003), pronoun usage (Norbury & Bishop, 2003), and mean length
of utterance (King, et al., 2014). Differences between children with ASD and their
language-matched peers are not statistically significant for number of morphological
errors (Capps, et al., 2000; Pearce et al., 2003); however, children with ASD do make
more tense-specific errors (Norbury & Bishop, 2003).
These findings indicate, when examining elements of language microstructure,
the oral narratives of students with ASD differ from their typical peers, but do not differ
greatly from students with SLI. These finding suggest that microstructural aspects of the
oral narratives of children with ASD are reflective of their overall language ability.
Microstructural analysis therefore should be as effective at measuring the language of
students with ASD, as it is for students with SLI. Language microstructure is sensitive to
language growth over time in young children. An analysis of narratives produced by
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students during intervention should, therefor allow the evaluator to assess the
generalization of language skills into a novel language context.
Autism Spectrum Disorder and School Success
It is reported that almost half (46%) of children identified with ASD have average
to above average intellectual ability (Autism and Developmental Disabilities Monitoring
Network, 2014). Despite these data, the U.S. Department of Education, National Center
for Education Statistics (2015) reports that in 2013 only 39.7% of students with ASD,
between 6 and 21 years of age, participated in the general education environment for 80%
or more of their academic day. This is in comparison to 61.8% of all students with
disabilities in the same placement. Only three other disability categories had fewer
students in the general education environment for 80% or more of their academic day;
Multiple Disabilities, Intellectual Disability, and Deaf-Blindness.
Additionally, 8.1% of students with ASD were in a separate school for students
with disabilities, residential facility, or home/hospital bound. This is in contrast to only
3.6% of all students with disabilities in those same placements (U.S. Department of
Education, National Center for Education Statistics, 2015). Children with ASD, who
have high IQs, score below peers on individual achievement tests, on test of language
comprehension, written expression, and social reasoning skills (Mayes & Calhoun, 2003).
Mayes and Calhoun (2003) found significantly low scores on assessments of working
memory, processing speed, and visual motor integration. For those children with ASD
who have average intellectual ability, language deficits may have a significant impact on
academic success.
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Language Impairments and School Success
Language impairments have long-reaching consequences for children’s academic
achievement. Students with language impairments score below national norms on tests
of core subject areas (Durkin, Mok, & Conti-Ramsden, 2015). Alt, Arizmendi, and Beal
(2014) found that students with SLI were less accurate on mathematics tasks that
involved comparing numerical symbols and using visual working memory for patterns.
Longitudinal studies have found that students with language impairments continue to
perform below peers academically, into young adulthood (Young, et al., 2002). Finally,
students whose college entrance essays are language impoverished (lacking in articles,
prepositions, and categorical language such as adjective and conjunctions), achieve lower
grades then students who used more complex and organized language in their essays
(Pennebaker, Chung, Frazee, Lavergne, & Beaver, 2014).
Language Impairments and Social Competence
Language is the primary means by which humans make interpersonal contact,
form relationships, socialize, and regulate our interactions (Gallagher, 1993). Children
with language impairments have higher instances of problem behavior such as,
hyperactivity/attention difficulties (Lindsay, Dockrell, & Strand, 2007; Petersen, et al.,
2013; St. Clair, Pickles, Durkin, & Conti-Ramsden, 2011; Snowling, Bishop, Stothard,
Chipchase, & Kaplan, 2006), externalizing conduct difficulties (Lindsay, et al., 2007; St.
Clair, et al., 2011; Tomblin, Zhang, Buckwalter, & Catts, 2000), and internalizing
emotional difficulties (Conti-Ramsden & Botting, 2008; Lindsay, et al., 2007; St. Clair, et
al., 2011). Language impaired students are at greater risk for difficulties with peer
relations (Botting & Conti-Ramsden, 2008; Lindsay, et al., 2007; Mok, Pickles, Durkin,
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& Conti-Ramsden, 2014; St. Clair, et al., 2011), engage in fewer peer interactions (Fujiki,
Brinton, Isaacson, & Summers, 2001; Guralnick, Connor, Hammond, Gottman, &
Kinnish, 1996), are at greater risk for peer rejection (Gertner, Rice, & Hadley, 1994;
Guralnick, et al., 1996), and have poorer quality friendships (Durkin & Conti-Ramsden,
2007). Longitudinal studies indicate that many of these behavioral and social weaknesses
persist into adolescence (Botting & Conti-Ramsden, 2008; Lindsay, et al., 2007; St. Clair,
et al., 2011).
Although students with ASD have underlying social weaknesses, students with
ASD who have accompanying language impairments are at greater risk of social skills
deficits then students with ASD without language impairments. Bennett, et al. (2014)
found that students with ASD who had accompanying structural language impairments
(LI) were significantly more socially impaired at baseline than the students with ASD
alone. These ASD/LI students also showed significantly slower growth on measures of
social competence then the ASD children without LI. Indices of social competence
appear to be greatly affected by deficits in the narrative ability of children with ASD
(Capps, et al., 2000). Students with ASD show particular difficulty recalling and
recounting narratives in social interactions (Losh & Gordon, 2014), as well as relaying
narratives of personal experience (Losh & Capps, 2003). Deficits in personal narrative
ability put children with ASD at greater risk for social rejection. Dean, et al. (2013),
found that the restricted narratives of a teenage girl with ASD systematically led to her
exclusion from social groups.
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Language Impairments and Literacy Skills
In addition to social consequences, language impairments also impact the literacy
skills of young children. Scarborough, Catts, Snowling, Nation, Keating, Tomblin, and
many more researchers, have produced a huge body of evidence suggesting that reading
problems reflect a host of difficulties in language processing. Catts, Fey, Tomblin, and
Zhang (2002) found that children with language impairments in kindergarten were at a
high risk for reading disabilities in second and fourth grades. Children with language
impairments in kindergarten, who had improved in spoken language abilities by second
and fourth grades, had better reading outcomes than those with persistent language
impairments.
Students with ASD and language impairments present with unique deficits in
literacy skills. Numerous studies found the performance of students with ASD on
reading comprehension tasks was closely related to their overall verbal ability (Nation &
Snowling, 2004; Norbury & Nation, 2011; Snowling & Frith, 1986; Wahlberg &
Magliano, 2010). The reading skills of children with ASD have been found to be
deficient in reading comprehension but relatively strong in word reading (Huemer &
Mann, 2010; Nation, et al., 2006; Norbury & Nation, 2011; O'Connor & Klein, 2004).
Phonological and decoding skills among children with ASD appear to be somewhat
heterogeneous, however, research shows that some children with ASD have good word
reading ability, but poor decoding of non-words (Huemer & Mann, 2010; Nation, et al.,
2006; Tager-Flusberg & Joseph 2003).
Cronin (2014) found that children with ASD had average overall phonological
and decoding skills. Cronin (2014) also found that for students with ASD there is a
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strong positive correlation between scores on assessments of semantics and measures of
word decoding. Strong correlations were also found between semantics and reading
comprehension, and syntax and reading comprehension. Children with ASD tend to
focus on the details of written language, but have difficulty distinguishing which details
are relevant to glean meaning from text (Nation, et al., 2006). Furthermore, children with
ASD have difficulty making use of relevant background knowledge to interpret
ambiguous language in text (Wahlberg & Magliano, 2010). The ties between language
deficits and impaired reading comprehension in students with ASD should be a
significant cause for concern in the educational community.
The IDEA (2004) requires school systems to use evidence based programs and
practices to teach children in the least restrictive environment. The research reviewed in
this chapter indicates the need for interventions that better prepare students with ASD for
success in the general education classroom. To comply with this requirement,
educational leaders must identify programs and practices that have conducted research
that supports their effectiveness with children with ASD, and are feasible for large-scale
implementation (Odom, Boyd, Hall, & Hume, 2010; Wong, 2014; Yell, et al., 2005).
Language Intervention and Children with ASD
The increased prevalence of ASD has also increased the demand for educational
programs that provide effective instructional practices and interventions. Intervention in
the early years of development (prior to age 6) has been shown to have the greatest
impact on the language development of children with ASD (Pickles, et al., 2014).
Researchers have identified a number of effective procedures for teaching language skills
to young children with ASD (Odom, et al., 2010; Wong et al., 2015). In the professional

40

literature, there are two classifications of intervention - comprehensive treatment models
(CTMs) and focused interventions.
CTMs consist of a set of practices organized around a conceptual framework and
designed to achieve a broad learning or developmental impact on the core deficits of
ASD (Odom, et al., 2010). Examples of CTMs include the University of California at
Los Angeles, Young Autism Program by Lovaas and colleagues (Smith, Groen, & Winn,
2000), the Treatment and Education of Autistic and Communication Related
Handicapped Children (TEACCH®) program (Marcus, Schopler, & Lord, 2000), and the
Early Start Denver Model (ESDM) (Rogers, et al., 2006). In contrast, focused
intervention practices are designed to address a single skill or goal of a student with ASD
(Odom et al., 2010). Examples of focused intervention practices include prompting,
reinforcement, discrete trial teaching, and peer-mediated interventions.
The National Academy of Science Committee on Educational Interventions for
Children with Autism conducted a multidimensional evaluation of 30 practices defined as
CTMs operating within the U.S (Odom, et al., 2010). Five of these programs
demonstrated the strongest evidence: (1) ESDM; (2) Learning Experiences, An
Alternative Program for Preschoolers and Parents (LEAP); (3) Lovaas Institute; (4) May
Institute; and (5) Princeton Child Development Institute (PCDI). Programs in this
category were procedurally well documented, replicated, and demonstrated some
evidence of efficacy (Odom, et al., 2010). The Lovaas model, and its variation known as
Early Intensive Behavioral Intervention, has the strongest evidence of efficacy.
Nine of the thirty practices evaluated, including TEACCH®, showed some
strengths despite not meeting the researcher’s standard for strong evidence of model
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development. Six received very low evaluation ratings across all variables measured
(Odom, et al., 2010). While this research identifies effective interventions for teaching
language to children with ASD, it is limited in its use for practitioners. Because CTMs
occur over an extended period of time (e.g., a year or years), are intense in their
application (e.g., 25 h per week,), are implemented by highly trained professionals, and
usually have multiple components (Odom, et al., 2010), they are often not feasible for
implementation in the typical school setting (Smith, 2013). For these reasons, educators
often turn to focused interventions (e.g., discrete trial teaching) which are used with
individuals with ASD for a limited time, with the intent of demonstrating change in the
targeted behavior(s). Focused interventions occur over a relatively short period of time
(e.g., 3 months), although probes for maintenance are often included in the studies
(Odom, et al., 2010).
Wong et al. (2015) with the support of the United States Department of
Education, Office of Special Education Programs, and the Institute of Education Science,
conducted a review of evidence-based practices for children, youth, and young adults
with ASD. This review sought to identify focused intervention practices that have
evidence of effectiveness in promoting positive outcomes for learners with ASD. Of the
456 articles that met the inclusion criteria, 182 identified communication outcomes.
From these 182 studies, twenty-six practices met the criteria for being evidence-based in
the area of communication skills. Twenty-one practices were considered evidence-based
practices for use with young children (0-5 years) including discrete trial teaching (DTT),
functional communication training (FCT), and video modeling (VM).
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Similar to the CTMs reviewed by Odom, et al. (2010), many of the procedures
empirically supported for teaching communication skills to students with ASD identified
by Wong et al. (2015) require substantial resources to design, implement, and monitor.
Practices such as DTT and FCT are highly individualized, designed by personnel with
advanced training in applied behavior analysis, and delivered through one-to-one
instruction. This type of programming, while more feasible than CTMs, may still be cost
prohibitive for many school districts (Smith, 2013). Kasari and Smith (2013) report that
schools and teachers adopt complete programs more readily than individual teaching
practices. Smith (2013) emphasizes the need for complete intervention packages that
include an array of procedures and specific strategies for their deployment. Language for
Learning (Engelmann & Osborn, 2008) is one such complete, packaged, language
curriculum that utilizes the principals of Direct Instruction (DI) to teach young children
basic oral language skills.
Direct Instruction
Throughout the 1960’s, DI evolved as an instructional model through the work of
Siegfried Engelmann and Carl Bereiter. As a model of teaching, DI provides systematic,
explicit, scripted instruction of academic skills, through purposeful sequencing of
content, high pupil engagement, continuous teacher monitoring, and immediate corrective
feedback to students (Watkins & Slocum, 2003). Engelmann and Colvin (2006)
published a rubric for identifying authentic DI programs. In this document, Engelmann
and Colvin describe the characteristics of DI as the organization of content so that it can
be communicated quickly, is not too difficult from lesson to lesson, is parceled out at the
rate of 3 to 12 minutes per lesson, and achieves a curve that makes the subsequent units
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relatively easier than they would have been if taught in isolation. Engelmann and Colvin
(2006) describe seven axioms of DI (a) presentation of information; (b) tasks; (c) task
chains; (d) exercises; (e) sequences of exercises (tracks); (f) lessons; (g) organization of
content. They suggest that programs must include each of these seven axioms to be
considered a DI program.
Between 1967 and 1995 the U.S. Department of Education sponsored one of the
largest evaluation studies of education called Follow Through. DI was extensively
studied during this time as one of the projects in Follow Through (Grossen, 1996). In
1977, Anderson conducted an analysis of the national data from the Follow Through
projects. This evaluative study found that DI, more than any of the other programs
studied, had significant positive effects on not just academic achievement, but also selfesteem, and self-confidence (Anderson, 1977; Barbash, 2012; Engelmann, 2007; National
Institute for Direct Instruction, n.d.; Watkins & Slocum, 2003). Research continued on
the Follow Through projects through 1995 and researchers continued to find positive
effects from DI (Becker & Gersten, 1982; Gersten, Becker, Heiry, & White, 1984;
Gersten & Carnine, 1984; Gersten, Carnine, Zoref, & Cronin, 1986; Meyer, 1984).
DI programs continue to be studied with students from many backgrounds and
ability levels, including students with disabilities. Strong support for the use of DI with
students with disabilities can be found in several meta-analyses of published research
(Adams & Engelmann, 1996; Forness, 2001; Kinder, et al., 2005; Przychodzin-Havis, et
al., 2005; Schieffer, Marchand-Martella, Martella, Simonsen, & Waldron-Coler, 2002;
White, 1988). Adams and Engelmann (1996) conducted a meta-analysis of 37 research
articles on DI with both regular education and special education students. In this meta-
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analysis, 87% of the results favored direct instruction over non-direct instruction
programs. Two thirds of the differences detected in target skills taught between DI and
Non-DI groups were statistically significant favoring DI. DI also achieved a statistically
significant advantage in target skills taught 53.5 times more frequently than the Non-DI
group. The average effect size per study was high with an overall effect size of .90 for
students with disabilities and .82 for regular education students. These results are
consistent with the results of an earlier meta-analysis conducted by White (1988). White
(1988) analyzed the outcomes of 25 studies that compared DI to Non-DI treatments. In
this meta-analysis 53% of outcomes significantly favored DI with an average effect size
of .84.
Forness, (2001) provides a summary of 24 separate meta-analyses across 20
intervention topics. Only four of the 24 meta-analyses met criteria for a large effect size
of .80 or larger. DI is one of only three interventions which demonstrated a large effect
size. Schieffer, et al. (2002) and Przychodzin-Havis, et al. (2005) reviewed 25 and 28
studies respectively of DI reading programs. Both found that the research they reviewed
reported positive results for students instructed with DI, and the majority favored DI over
other instructional programs. Kinder, et al. (2005) reviewed studies of DI used with
students with disabilities. They found 45 studies across student disability categories with
over 90% noting positive effects on target skills taught for DI programs.
Language for Learning
Language for Learning (Engelmann & Osborn, 2008) is a DI program that
focuses on teaching receptive and expressive language skills to young children. The
program emphasizes language as a means of describing the world and as a tool for
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thinking and solving problems. The concepts and skills taught by the program are
organized into six groups (a) actions; (b) descriptions of objects; (c) information and
background knowledge; (d) instructional words and problem-solving concepts; (e)
classification; (f) problem-solving strategies and application. Each group is divided into
tracks. For example, the “descriptions of objects” group contains seven tracks covering
skills such as, object identification, opposites, and plurals. Each lesson contains exercises
from several tracks. Students begin instruction at various points in the 150 lessons based
on their performance on a placement test included in the curriculum. Mastery tests are
given following sets of 10 lessons and the results determine if students repeat lessons or
move on to the next set of lessons.
Language for Learning (LL) and its predecessor DISTAR Language, have been
studied with students from various ages and backgrounds (Benner, et al., 2002; Cole, et
al., 1993; Waldron-Soler, et al., 2002). Benner, et al. (2002), found positive effects of LL
on the expressive language of typically developing kindergarteners. Cole, et al. (1993),
studied LL with students with developmental delays and found increases in overall
cognitive development as well as greater gains for students who performed relatively
higher at pretest. Waldron-Soler, et al. (2002), found that preschool students with
developmental delays in the LL group not only improved their receptive and expressive
language skills more than those in a control group, but these students also exhibited a
reduction in problem behavior.
DI has been shown through years of research to be effective with students from a
variety of backgrounds with a variety of ability levels. Much of the research on DI
includes students with disabilities. There is limited research however on the
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effectiveness of DI specifically with students with ASD. Students with ASD, have a
unique set of characteristics that make it difficult to generalize research on mixed
populations to students with ASD.
Direct Instruction for Students with ASD
Because DI programs incorporate consistent, well-planned, systematic instruction
in a structured, highly predictable learning environment, Watkins, Slocum, and Spencer
(2011) posit that DI may be effective for teaching academic skills to student with ASD.
Research on effective teaching strategies for students with ASD supports this theory. For
example, Koegel, Dunlap, and Dyer (1980) suggest that brisk pacing is needed to
maintain the engagement of students with ASD. Koegel, Dunlap, and Dyer (1980) found
that systematic instruction that provides multiple response opportunities is critical to
effective instruction of students with ASD. DI emphasizes a quick instructional pace,
numerous response opportunities, and standardized instructional delivery (Watkins et al.,
2011). Dunlap and Koegel (1980) found that, when teaching children with ASD, it is
beneficial to vary the tasks presented to promote generalization. DI lessons are
composed of several exercises that teach skills from different tracks, thus varying the
tasks presented.
Individuals with ASD have difficulty generalizing learned skills (de Marchena,
Eigsti, & Yerys, 2015; Lovaas, Koegel, Simmons & Long, 1973; Plaisted, 2001;
Schreibman, 2007; Vismara & Rogers, 2010; Volkmar, Paul, Klin, & Cohen, 2005).
When teaching learners with ASD, it is important to program for generalization to ensure
that skills can be demonstrated across untrained stimuli, settings, and people
(Schreibman, 2007). In LL, skill sequences are designed to ensure that learners can
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demonstrate prerequisite skills before introducing more complex skills. Additionally, LL
contains carefully selected picture and environmental examples of concepts, to promote
generalization to the natural environment.
Engelmann and Colvin (2006) describe well-designed DI programs by stating,
“The lessons are sequenced; tasks have clear objectives; and DI procedures such as
model, lead, and test are incorporated into the lessons” (pg. 30). During the “model”
procedure used in DI, students are frequently asked to visually find and put their finger
on (point to) items in a workbook or presentation manual, as these items are presented by
the teacher. During the “lead” procedure students are frequently asked to chorally
respond along with the teacher. During the “test” procedure students are frequently asked
to repeat that same response independently. These procedures build joint attention and
imitation skills. Luyster, et al. (2008) found that a child’s response to joint attention and
use of gestures were significant predictors of receptive language ability. These results are
in agreement with those of Charman, et al. (2003), who also found significant, positive
associations between receptive language and joint attention as well as imitation tasks. DI
may, therefore, be an effective means of building nonverbal skills that lead to language
proficiency in students with ASD.
One group of researchers (Plavnick, et al, 2014) note that although DI programs
have been researched extensively, limited research exists regarding their effectiveness
with children with ASD. Plavnick, et al. (2014) reviewed studies that pertained
specifically to children with ASD and the use of explicit and systematic scripted
programs. These authors identified nine studies that met their selection criteria. Their
review included interventions which could be classified as explicit and systematic
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scripted programs. Of the nine studies reviewed, six used traditional DI programs
(Corrective Reading, Language for Learning, and Connecting Math). Plavnick, et al,
(2014) determined that the body of existing research is too small to serve as an evidence
base for this population. There is sufficient evidence, however, to warrant additional
research in this area.
Language for Learning for Students with ASD
Only one of the studies reviewed by Plavnick, et al. (2014), Ganz and Flores
(2009), used the LL program. A search of online research databases produced four more
studies that used the LL curriculum with children with ASD (Flores, et al., 2013; Flores &
Ganz, 2014; Flores, Schweck, & Hinton, 2016: Shillingsburg, et al., 2015). While each
of these studies provide promising data, the research base remains small with notable
limitations. Additionally, none of these studies assessed the generalization of taught
skills to novel contexts, which, as previously established, is a weakness of students with
ASD. Findings and limitations of each of these studies will be discussed as a basis for
the current study.
Ganz and Flores (2009) studied three students, ages 10 to 11, who were diagnosed
with ASD by a medical or educational professional. The researchers confirmed the
diagnosis of each participant by administering the Childhood Autism Rating Scale
(CARS; Schopler. Reichler & Renner, 1988). CARS scores for the participants ranged
from 33 (mild) to 38.5 (severe). Non-verbal IQ ranged from 76-95 (poor to average) on
the Test of Nonverbal Intelligence - Third Edition (Brown et al. 1997). Spoken language
quotients ranged from 48-56 (very poor) on the Test of Language DevelopmentIntermediate – Third Edition (Hammill & Newcomer, 1997). All three participants
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produced spontaneous language that was characterized as rote and concrete, with two
children occasionally engaging in echolalia. Each student was given the LL placement
test and was placed at Lesson 41.
This investigation took place in an urban setting in the southeastern united states,
in a K-12 private school for children with disabilities, within a classroom for children
with ASD and developmental delays. The strand for identification of common materials
was chosen from the LL curriculum. The exercises addressing this strand were isolated
from Lessons 62-148. Only the exercises that addressed this strand were presented. The
researchers implemented instructional procedures as specified in the teacher’s guide;
however, the scripts were adapted to include the presentation of a collection of three
dimensional items made from each of the first four target materials (cloth, plastic, paper,
and leather).
The researchers designed language probes modeled after the tasks included in the
LL program. The probes consisted of eight statements asking the participants to name
two items made of each of the 8 materials targeted in the curriculum. Probes were given
during baseline and prior to instruction, approximately three days per week.
Additionally, a maintenance probe was given three weeks after instruction ended. Probe
items were read orally in random order and participants were required to respond orally
within three seconds of the statement being read. Credit was not given for partial
responses. Students had to name two items made of the target material to earn credit for
the item.
Instruction was provided in a group format, for approximately 20 minutes per day,
for approximately 3 months. No information was provided about the size of the group,
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how groups were formed, or other group members. Once each week, the researchers
observed each other providing instruction to rate treatment integrity. A checklist of
teacher behaviors prescribed by the LL curriculum was used. Results were reported as
follows, “Each of the treatment integrity observations was performed with 100%
accuracy” (p. 78). Inter-observer agreement was assessed throughout baseline, treatment,
and maintenance for an average of 41% of probes. Reliability averaged 99% across
participants.
A single-subject changing criterion design was used in this study. All eight items
on the probe were administered each session, however the researchers set a mastery
criterion (number of correct responses required) for each phase. Instruction continued for
the materials (e.g., paper, plastic, cloth), until three consecutive probes were obtained that
met or exceeded the minimum criterion set for the phase (e.g., Two things made of
paper). Once the student met the criterion, instruction was added for the new materials
and a new criterion was set. The criterion was determined by the student’s baseline data,
and progress throughout each phase. Two of the three participants had the same criterion
during each phase, but one of the participants had a higher criterion set for each phase.
Instruction did not move on until the participants attained the criterion level. The phases
for all three participants varied in length.
A visual inspection of the data presented by Ganz and Flores (2009) indicate
probe results that increased in a stepwise pattern in each consecutive phase of the study.
Students maintained the criterion level achieved in the final phase of instruction three
weeks after instruction ended. The researchers also calculated a percentage of nonoverlapping data (PND) for each participant by dividing the number of intervention data
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points that exceed the highest baseline data point, by the total number of intervention data
points, multiplied by 100. All three participants achieved a PND of 90% or above which
reflects a highly effective treatment. The researchers also offered anecdotal data from the
teacher of one participant who, after instruction, frequently asked adults to tell the
materials of which different items were made.
Several limitations of this study can be noted. Although Ganz and Flores, (2009)
found positive effects of LL on an isolated skill (identifying materials), they did not
implement the program as it was intended to be used. They augmented the script to
include three dimensional objects, instead of using the instructional materials as
published. They taught only the exercises that included their target skill, not complete
lessons. It is unclear how instructional groups were formed and who participated in each
instructional group. Since the LL script was altered, it is unclear exactly how instruction
was delivered. It was also noted that the researcher provided the instruction not the
classroom teacher. Finally, although the participants maintained skills at follow-up, no
measures of generalization to additional communicative partners or settings were
collected.
Flores, et al. (2013) studied eighteen male students in grades one through seven.
Eleven students, between the ages of eight and thirteen, received instruction using
Corrective Reading Comprehension (Engelmann, Haddox, Hanner & Osborn, 2002), and
seven students, between the ages of seven and nine, received instruction using LL. Four
of the students in the LL group were receiving special education services under the
category of ASD. Their intellectual abilities ranged from significantly below average to
within the average range using the Leiter International Performance Scale Revised (Roid
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& Miller, 2011). The students’ overall language standard scores were significantly below
the average range when measured using the Test of Language Development: Intermediate
(4th ed.; Hammill & Newcomer, 2008a) or the Test of Language Development: Primary
(4th ed.; Hammill & Newcomer, 2008b).
The study took place in a university-sponsored summer program, created for the
provision of extended school year (ESY) services for students with disabilities.
Instruction was delivered by certified teachers trained in the delivery of DI. Instruction
lasted for thirty minutes a day, five days per week, for four weeks. Students were
instructed in groups of 2-4. Students were given the LL placement test and all seven were
recommended to begin instruction on Lesson 41. Instruction was delivered as prescribed
by the program, and lessons were delivered in their entirety. In addition to the placement
test that was given prior to instruction, students were assessed with mastery tests included
in the LL curriculum after two weeks of instruction, and again after four weeks of
instruction. Students were given the mastery test that follows lesson fifty after two
weeks, and the mastery test that follows lesson sixty after four weeks of instruction. This
assessment method poses a significant limitation to this study. The content is not
consistent between lesson mastery tests, and the mastery tests are not consistent with the
placement test.
One of the researchers observed instruction weekly using a checklist of teacher
behaviors prescribed in the DI program. The fidelity of treatment was 92% across
instructional groups. Treatment fidelity for instructional groups ranged from 62% to
100%. Approximately 30% of the curriculum-based assessments were checked for interobserver agreement. Inter-observer agreement for instructional probes was 100%.
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For each sub-group, a one-way within subject analysis of variance (ANOVA)
statistical procedure was conducted with the factor being time and the dependent variable
being the percent correct on each curriculum-based assessment. Results for the ANOVA
for the LL group indicated a significant time effect (p < .01). Follow up polynomial
contrasts indicated a significant linear effect with means increasing over time (p < .01).
These results suggest a statistically significant difference in students’ scores over time.
Caution should be taken when interpreting these test statistics because they are based on
very small sample sizes. Additionally, the power of this study is diminished by
inconsistencies in the assessments used throughout the instruction. Finally, although the
students’ scores increased on the curriculum assessments over time, this study did not
assess the generalization of skills to new settings or people.
Flores and Ganz (2014) compared LL to Discrete Trial Training (DTT). The
participants in this study were 13 students, ages four through ten years, receiving special
education services under the category of ASD. Students had been assessed using the
Autism Diagnostic Observation Schedule (Lord, Rutter, DiLavore, & Risi, 2002) and the
Autism Diagnostic Interview-Revised (Rutter, Le Couteur & Lord, 2003). All students
were given the LL placement test and were recommended to begin instruction with the
first lesson. Students were enrolled in one of six university-sponsored ESY classrooms
comprised of four to eight students. The classrooms were matched for student
characteristics, and then pairs were randomly assigned to one of two instructional
methods (DTT or LL). Based on statistical analysis, the two groups were similar in
composition. There were no differences in groups regarding age, IQ scores, or
performance on the LL placement test.
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Classrooms were each staffed by one certified special education teacher and two
pre-service teachers who had received professional development in each method of
instruction. The LL placement test and the first mastery test provided in the LL
curriculum were used as assessments for both the LL group and the DTT group.
Following the placement test, students were assessed with the LL mastery test after four
weeks of instruction. Both groups received 15 minutes of instruction per day, five days
per week. Students in the DI group received instruction in groups of three students.
Students in the DTT group received individual instruction. Students in the LL group
were instructed using the LL curriculum materials. Students in the DTT group were
instructed on the same content but using a procedure created by the researchers that
included a system of modeling, least to most prompting, reinforcement, and continuous
recording of data.
Treatment fidelity data were collected once per week per classroom, via video,
using a checklist of teacher behaviors prescribed by the LL program, or created by the
researchers for DTT procedures. The mean treatment fidelity across DI groups was 90%,
ranging from 76% to 100%. The mean treatment fidelity across DTT groups was 95%,
ranging from 80% to 100%. Treatment fidelity measures were checked through interrater reliability. Inter-rater agreement was 96% across checklists for both groups.
An independent samples t-test was used to compare the students’ improvement in
language skills in the LL group to those in the DTT group. The t-test was significant (p =
.02) with moderate effect size (.62), indicating that students who received LL made more
improvement than students who received DTT instruction. The students in the DTT
group improved an average of 15% correct from the placement test to the mastery test.
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The students in the LL group improved an average of 34% correct from the placement
test to the mastery test.
As with Flores, et al. (2013), this study compared scores on the placement test to
scores on one of the curriculum mastery tests to measure improvement. This continues to
be a limitation due to the differences in the two assessments. Additionally, the
assessments used with both groups were part of the LL curriculum and thus structured in
a very similar way to the instructional methods used in the LL program. This could
provide an advantage to students who were instructed with the LL curriculum. Also, as
with Flores, et al. (2013), the sample size was very small. Although there were not
statistically significant group differences between the participants in the DTT group and
the LL group, it is worth noting that three of the seven participants in the DTT group had
IQ scores below 55, but none of the six students in the LL group had an IQ in this range.
Finally, although this study again showed positive effects of LL with students with ASD,
it did not assess the generalization of the learned skills to novel situations.
Shillingsburg, et al. (2015), studied eighteen children between the ages of 4 and
12. The researchers conducted face-to-face interviews to assess potential participants.
Participants were included if they had documentation of a previous diagnosis of an ASD.
Seven participants were diagnosed with pervasive developmental disorder–not otherwise
specified (PDD-NOS), one participant was diagnosed with Asperger syndrome, and 10
participants were diagnosed with autistic disorder. Children were included if they had
vocal communication using single words or phrases, followed simple one step
instructions, and exhibited vocal imitation skills. Participants were excluded if they
exhibited significant problem behaviors. No formal evaluation results of language ability
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or the characteristics of ASD were provided. No records review was noted by the
researchers; they describe only a face-to-face interview.
All interviews, testing, and intervention sessions were conducted in a treatment
room in a clinic. Testing and intervention sessions were conducted individually with
each participant. Therapists conducting testing and intervention were bachelor’s or
master’s level clinicians who received approximately 3 hours of DI training prior to
implementing study procedures. Participants were initially assigned to one of two
treatment groups or a waitlist group. All participants agreed to attend the scheduled
study sessions for 12 months, 3 of which would include the intervention.
Following the placement test, six participants placed to start at Lesson 1, two
participants at Lesson 11, four participants at Lesson 21, five participants at Lesson 31,
and one participant at Lesson 41. Each participant then completed the assessment
battery. The assessment battery consisted of five consecutive mastery tests from the LL
curriculum based on the students’ placement test scores. For example, if the placement
test placed the participant in Lesson 31, that participant would complete the assessment
battery that consisted of the tests that followed Lessons 40, 50, 60, 70, and 80. The
assessment battery was used prior to instruction beginning to establish a baseline, and
again two more times, approximately four months apart. Individual mastery tests were
also used following each 10-lesson block of instruction as prescribed by the LL
curriculum.
Each participant was assigned to one of three groups based on their placement test
score. The researchers attempted to balance the groups so that each group included
participants from each placement point. Group 1 began the intervention phase, while
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Groups 2 and 3 remained in baseline. During the intervention phase, each participant
attended sessions 2 to 3 times a week for a total of 3 hours of intervention per week.
Each participant received instruction for approximately 4 months resulting in an average
of 36.9 hours of treatment (range = 27–43.5 hours). After intervention was completed
with Group 1, all three groups again completed the assessment battery. Group 2 then
began treatment. Group 3 remained in baseline, and Group 1 entered the maintenance
phase. This pattern of assessment and intervention continued until all three groups
received approximately 4 months of instruction. Subsequent assessment battery
administrations served as maintenance measures for groups that had previously
completed intervention, a post-intervention measure for the group that just finished
instruction, and a baseline measure for groups that has not yet begun intervention. A
maintenance measure was not given to the third group due to time constraints.
Language instruction was provided as directed by the LL curriculum. The
curriculum materials and items needed to complete instructional lessons and testing were
present (e.g., children’s books, rulers, cups, pencils, etc.) as prescribed by the LL teachers
guide with the following modifications. When the curriculum called for items not
available in the therapy room (e.g., chalkboard, flag, bulletin board, etc.) the researchers
presented laminated pictures of items. Additionally, because the sessions were conducted
in a one-on-one format, when the curriculum called for the participant to identify what
another student was doing, photos of therapists performing the relevant actions were
presented. Some of the exercises that required group participation, however, were
omitted. To maintain participation, reinforcement and breaks from instruction were
provided contingent on correct responses, on an intermittent schedule of reinforcement.
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A response interval of 5 seconds was established. Finally, if a participant continued to
fail any lesson test, after the lesson block was retaught 3 times, he or she was permitted to
move on to the next lesson.
Inter-observer agreement (IOA) was calculated for all participants on the
placement test, assessment battery, and the post-tests. The average percentage of
agreement across all participants was 94.66% (range = 87.19%–100%). Procedural
fidelity was assessed for an average of 11.3% of DI lessons and 40% of test
administrations. The researchers used a checklist that was created to determine if
components of DI were implemented correctly during instruction and testing. The
overall average procedural fidelity across participants was 95% (range = 73%–100%). A
second observer also collected procedural fidelity data for 19.4% of the DI lessons and
testing sessions. The procedural fidelity IOA was 94% (range = 83%–100%).
The researchers conducted three sets of statistical analyses using data from the
four assessment battery administrations. The level of significance was set at p < .05 for
all analyses. First, baseline language skills across the three study groups were compared
using a one-way ANOVA test. No statistical differences were indicated in language
skills across the groups at baseline. Next, pre- and post-intervention scores within each
of the three study groups were compared using paired-sample t tests. Results indicate a
statistically significant increase in language skills between pre-intervention and postintervention for all three groups (Group 1 = p = .001, Group 2 = p = .001, Group 3 = p =
.001). Finally, to compare language acquisition skills across the three groups within each
study period, one-way ANOVA and Bonferroni post hoc tests were conducted. In each
period, the highest language skills were exhibited by groups who most recently received
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the DI intervention, followed by the prior intervention group and then those who had not
received the DI intervention during that period. In contrast, no significant differences
were found across post-intervention groups.
Evidence that the LL curriculum was associated with an increase in assessment
scores, following the implementation of the intervention, is provided through both
statistical analyses and visual inspection of the data. Additionally, for 6 to 8 months
following the intervention, post-intervention assessment scores remained substantially
higher than pre-intervention scores. Finally, the data suggest that groups exposed to the
intervention exhibited significantly higher scores than non-exposed groups, suggesting
that the study results were not significantly influenced by variables such as maturation or
incidental learning.
This study does, however, present with some limitations. First, it is not clear if
the researchers confirmed the participants’ diagnosis of ASD. No review of the
participants’ health and developmental records was mentioned, only an interview with the
participants. No formal assessment information regarding the identification of ASD for
each participant was mentioned. No formal assessment information was provided
regarding the language ability of the participants. Additionally, students received the LL
instruction in a clinical setting individually. The LL curriculum was intended by the
developers to be used in a classroom setting, with groups of children. Maintenance
measures were only conducted for two of the three groups. Finally, improvements in
language skills were only measured by the mastery tests included in the LL curriculum.
No measures of generalization were included.
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Flores, et al. (2016) conducted a multiple baseline across behaviors study of LL
with three young children with Developmental Delays and one young child with ASD.
The study was conducted within an early childhood classroom that served students with
and without disabilities in a rural school in the southeastern United States. Intervention
was delivered for 12 weeks and took place three days per week for 10 minutes.
Instruction was delivered in groups of two unless one student from the group was absent.
In that case, the present student was instructed alone. As with Ganz and Flores (2009),
no information is provided in this study about the procedures used to group students, and
no information is provided about the other students in the groups. Study participants
were given the LL placement test to determine their entry point into the curriculum, but it
is unclear if the groupmate was given the test.
Based on the participants starting point in the curriculum, the researchers chose
three target behaviors for each student. Two students were assigned (a) y/n questions; (b)
prepositions; (c) opposites; the others were assigned (a) using prepositions (i.e., on, over,
in front of); (b) using opposites (i.e., big, small, full, and empty); and (c) application (ex.
The dog under the table will eat). The assigned behaviors were assessed with a
researcher-created mastery probe prior to each session. An example probe provided by
Flores, et al. (2016) includes six target behaviors, with three responses required per
behavior.
The researchers presented lessons per the procedures specified in the LL
Teacher’s Manual. Lessons were presented in order and included all the activities within
the presentation book, however, instruction did not progress past predetermined lessons
until the participant achieved 100% accuracy for specific items on the mastery probe.
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Instruction was not provided in the second behavior until performance was stable for the
first behavior. For example, two students started at lesson one in the curriculum and
were assigned the following target behaviors: action statements, identity statements
(about pictures), and “yes” and “no” questions. These students did not progress past
Lesson 5 until they achieved 100% accuracy on the probe for action statements. The
researcher indicated that Lesson 5 was used as the first cut point for these students
because instruction on identity statements (about pictures) begins in Lesson 6.
Instruction of identity statements, however first appears in Lesson 3. Exercise 2
in Lesson 3 on page 11 of the LL curriculum Presentation Book A (Engelmann & Osborn,
2008) introduces the identity statement “This is a boy” in reference to a boy in the
classroom. The curriculum requires the teacher to repeat the exercise “until all children
can make the statement” (p. 11). Similar instruction is presented in Lessons 4 and 5
regarding a boy and girl in the classroom.
Although the researchers used identity statements about pictures as their target
behavior, students were exposed to the concept of using the phrases, “This is a __” to
make identity statements, three lessons prior to the cut point established by the
researchers. The lesson cut points for the other behaviors, were not provided, therefore it
is not possible to determine the actual content of the instruction provided during each
phase of the study. Baseline data for these students is reported to have remained stable
for identity statements throughout the first phase of instruction (Lessons 1-5). The
students did not appear to show an upward trend in their mastery of identity statements
until the next phase of instruction was introduced (at Lesson 6), despite instruction in this
overlapping skill beginning in Lesson 3.
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Treatment fidelity data was collected for 30% of the instructional lessons for each
student. An observer completed a checklist of researcher behaviors during administration
of assessment probes and lessons, as they occurred within the classroom. Treatment
fidelity is reported to be 100% throughout the study. Additionally, two researchers
inspected all assessment probes for each student, and the researchers calculated interobserver agreement by divided the number of agreements by the total number of
agreements and disagreements. Inter-observer agreement for the probes was between 92100%.
Each participant in this study is reported to have shown an upward trend in
mastery for each behavior only after beginning a new phase of instruction. No trend was
detected in baseline conditions for any student. All students in this study made progress
across all behaviors. The researchers calculated effect sizes using Tau-U (Parker,
Vannest, Davis, & Sauber, 2011) to analyze trends within phases and between phases.
The researchers report a strong effect for each student’s target behaviors, as well as each
student’s overall performance. As with all the previously reviewed research, Flores, et al.
(2016) did not assess the generalization of the language skills learned through LL
instruction into novel language contexts.
Limitations of this study include unclear grouping procedures, overlapping
instruction of skills, no measures of generalization, and limited number of participants
with ASD. Procedures used for grouping students were not stated. It is unclear what
content was taught during each phase of the study. At least two students received some
instruction in an overlapping skill, prior to the appropriate phase of the study beginning.
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No measures of generalization were collected to assess students’ use of the skills
acquired through the LL instruction in other settings.
The assessment tasks presented were modeled after items taught with the
curriculum and used a similar presentation method. It is unknown if the participants can
produce the target behavior when not cued in a similar manner. Finally, this study
presents limitations in the conclusions that can be drawn for students with ASD.
Although this study included one student with ASD most the participants were identified
with Developmental Delays. Additionally, the study participant with ASD is reported to
have assessment standard sores (SS) in the above average range for IQ (SS–119) and
average range for communication skills (SS–92).
Although the existing literature is promising, there are many limitations that
prevent practitioners from drawing conclusions about the effectiveness of LL for students
with ASD. Current studies either did not deliver the curriculum as it was intended to be
used, presented with measurement limitations, or included a limited number of
participants with ASD. Additionally, all the current studies fail to measure the
generalization of skills taught through DI into different language contexts. Of the current
published studies on the effectiveness of the LL curriculum, this study is the first to
deliver instruction as intended by the curriculum designers to young students with ASD,
and assess participants’ language in a context that is disparate from the LL instruction.
Researchers have found that while many highly structured interventions
effectively teach new skills, often these skills fail to generalize to new environments
(Plaisted, 2001; Schreibman, 2007; Vismara & Rogers, 2010; Volkmar, et al., 2005).
Techniques that provide increased generalization of skills into naturalistic contexts have
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been the focus of research in recent years (Schreibman, et al., 2015; Vismara & Rogers,
2010). This study also aims to fill gaps in the existing literature on the effectiveness of
LL for students with ASD, by measuring skill generalization into a novel language
context.
Language sample analysis can be used to identify children with language deficits
and monitor language growth over time. This study will use narrative language sample
analysis to measure the generalization of skills taught through the LL curriculum. The
analysis of microstructural language utilizes quantitative measures that are sensitive to
increases in development in young children. This makes microstructural language
sample analysis particularly useful for monitoring linguistic growth over the course of an
intervention. Microstructural aspects of the oral narratives of children with ASD are
reflective of their overall language ability. Microstructural analysis therefore should be
an effective means of measuring the language skills of young children with ASD.
This study will include one measure of language acquisition fashioned after the
LL instruction. Additionally, this study will monitor language skills in the novel context
of a narrative story retell. Two measures of language microstructure will be used to track
progress in general language proficiency over the course of intervention. Finally, three
specific language structures taught in the LL curriculum will be monitored in the
narrative language of the participants to assess generalization of these skills. Data from
this study will be used to measure mastery of taught skills when assessment is presented
in a similar fashion as the LL curriculum, and generalization of taught skills to the novel
context of a narrative story retell
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CHAPTER 3
Methods
Language for Learning (Engelmann & Osborn, 2008) is an oral language
curriculum that uses direct instruction (DI) methodology. DI has been well researched
and found to be effective at teaching children from various backgrounds and ability levels
(National Institute for Direct Instruction, n.d.). The research on DI programs with
children with ASD, however, is limited (Plavnick, et al., 2014). Additionally, none of the
existing studies of Language for Learning (LL) with children with ASD measure
generalization of taught skills to a novel language context. Microstructural aspects of
narrative language (e.g., mean length of utterance and number of different words), can be
effective tools for measuring progress during language intervention with young children
(Hughes, et al., 1997; Justice et al., 2006; Justice, et al., 2010).
The purpose of this study was to examine the effects of the LL curriculum on the
language development of young children with ASD. This study aimed to answer three
research questions. Do young children with ASD acquire the language skills taught
through LL? Does LL instruction result in changes to the microstructure of the narrative
language of children with ASD? Do specific language structures taught through LL
generalize to the narrative language of children with ASD?
This chapter provides an overview of the methodology implemented in this study.
The chapter includes the process used to select participants, and the study setting are
described. It also includes details regarding the instructional and assessment materials
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and procedures used in the study. Measures of reliability and validity are addressed, and
a description of the tools and techniques used to analyze the data are provided.
Participants and Setting
Setting. The study was conducted in a large suburban public school district in the
state of South Carolina. All students were enrolled in an inclusive special education
preschool program. The inclusive preschool special education classes met for two hours
and forty minutes per day, 5 days a week. They included seven students without
disabilities and 5-7 students with disabilities, with one teacher and two instructional
assistants. Students in these programs received instruction in cognitive, communication,
social, self-help, and motor skills through a variety of curricula and instructional
techniques. Language skills were primarily taught through the use of dialogic reading
techniques (Zevenbergen & Whitehurst, 2003), the Read it Once Again curriculum
(Schaper, 2002), and Zoo-phonics® (Wrighton, Bradshaw, & Clark, 2002).
Dialogic reading is a shared reading practice used to teach literacy and language
skills to young children. Dialogic reading uses picture books as a basis for asking simple
questions, making evaluative comments, following up with expanded responses, and
repeating prompts (Zevenbergen & Whitehurst, 2003). Teachers in this district use
dialogic reading practices along with the Read It Once Again (Schaper, 2002) curriculum.
Read it Once Again integrates traditional children's books into thematic units. Each unit
includes a variety of activities that target vocabulary and language concepts from each
unit book. Zoo-phonics® (Wrighton, Bradshaw, & Clark, 2002) teaches the alphabet,
phonemic awareness, rhyming, and pre-writing.
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Student participants. The study included four male student participants; Ben,
Brad, Raj and Henry. At the beginning of the study, Ben was 4 years 11 months old,
Brad and Raj were 4 years 10 months, and Henry was 4 years 8 months old. All four
participants received special education services in an inclusive preschool special
education classroom, under the disability category of Autism. To be included in the
study, children had to meet the South Carolina State diagnostic criteria for autism.
Participants had to be able to follow simple one step directions (e.g. sit down,
stand up, touch your head), produce spontaneous vocal language using phrases of at least
two words in length, imitate basic motor movements, repeat simple phrases of at least
four words, and sit for at least fifteen minutes of instruction. The researcher
independently verified that the participants met these criteria through a review of the
student’s special education records and an observation of the child in the classroom.
These skills are required for participation, because the LL curriculum requires students to
follow simple directions, repeat simple phrases, and sit for instruction. The language
sampling procedures also required students to produce verbal language in short phrases.
The LL curriculum materials include a placement test that determines the point in
the curriculum at which students begin instruction. Students enter the curriculum at
lesson 1, 11, 21, 31, or 41, based on their performance on the placement test. One of the
language concepts that was measured in this study (identity statements) is taught
throughout the first 38 lessons of the LL curriculum. To ensure that students received
ample instruction in this target concept during the study, participation was restricted to
students who place between Lesson 1-21 in the LL curriculum.
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Student participant selection. First, a review of district records was conducted
to identify students who met the age and disability criteria for the study, at the two
schools that employed LL trained staff. Upon entering the special education program, all
participants received a comprehensive evaluation by a multidisciplinary team to
determine if they met the State criteria for Autism. As part of this comprehensive
evaluation, each participant was administered: The Autism Diagnostic Observation
Schedule: Second edition (ADOS-2; Lord, et al., 2012); The Childhood Autism Rating
Scale: Second edition, Questionnaire for Parents or Caregivers (CARS2-QPC; Schopler,
Reichler, & Renner, 2010); The Bayley Scales of Infant and Toddler Development: Third
edition (Bayley-III; Bayley, 2006); The Behavior Assessment System for Children:
Second edition, Parent Rating Scale (BASC-2; Reynolds, & Kamphaus, 2004). The
Vineland Adaptive Behavior Scales: Third edition (Vineland-3), Comprehensive
Interview Form (Sparrow, Cicchetti, & Balla, 2005). Ben, Raj, and Henry were given
The Receptive-Expressive Emergent Language Test: Third edition (REEL-3; Bzoch,
League, & Brown, 2003). Brad was evaluated at a different school, and was given a
different but comparable language assessment, The Test of Early Language
Development: Third edition (TELD-3; Hresko, Reid, & Hammill, 1999). Comprehensive
evaluation results for all four participants are shown in Table F.1 in Appendix F.
All four participants exceeded the criterion cut off score for Autism on the
ADOS-2 module administered. All four participants had average cognitive skills on the
Bayley-III with scores within one standard deviation of the mean. All four participants
had total language scores on the REEL-3 or TELD-3 in the below average or delayed
range. Ben and Brad’s total language scores were in the below average range, with
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scores more than one standard deviation below the mean. Raj and Henry’s total language
scores were in the delayed range, with scores more than one and a half standard
deviations below the mean. Brad, Raj, and Henry all had lower receptive than expressive
language scores.
Raj and Henry were reported to have delayed functional communication skills on
the BASC-2, with scores more than one and a half standard deviations below the mean.
Ben and Brad scored at the bottom of the average range for functional communication on
this assessment. Ben and Henry had scores more than one and a half standard deviation
below the mean on the communication subtest of the Vineland-3, placing them in the
delayed range. Brad’s Vineland-3 communication score placed him at the very bottom of
the average range. Raj scored in the average range in communication on this assessment.
Following the records review, the case manager of all the students who met the
age and disability criteria, at the two schools with LL trained staff, were given the
behavioral criteria for the study. Teachers then nominated students who met these
behavioral criteria. The teacher gave nominated students the LL placement test. Henry,
placed at lesson one, Raj and Brad placed at lesson 11, and Ben placed at lesson 21. The
researcher then independently verified that the participants met the behavioral criteria
through an observation of the child in the classroom. Consent for participation was then
requested from the parents of these students (see Appendix A for consent form).
Group peers. The LL curriculum is designed to be used with groups of students.
The LL Teacher’s Manual (Engelmann & Osborn, 2008) recommends forming groups by
placing “children with the most nearly similar scores in the same group” (Engelmann &
Osborn, 2008, p. 11), and start at the lowest entry point recommended for the students in
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that group. Once permission was obtained for each participant in the study, the teacher
formed a small group for instruction. The teachers selected one classmate who met the
behavioral criteria for the study, and gave that student the LL placement test. If the
student entered the curriculum at the same lesson, or one lesson-set above the
participant’s entry point, the student was grouped with the participant for instruction. If
not, the teacher nominated a replacement student and repeated the process until all groups
were formed. Since no data were collected about or from the groupmates, no consent
was requested for these students.
Study personnel. The school district employed three preschool special education
teachers and one behavior therapist trained to deliver the intervention, the LL curriculum.
One of the early childhood special education teachers (T1) is employed at one elementary
school in the district. One early childhood special education teacher (T2) and the
behavior therapist are employed at a second elementary school in the district. One of the
early childhood special education teachers (T3) was based out of the school district’s
Central Services office. The district-based teacher did not have students on her caseload
who meet the age and disability criteria for this study.
All personnel who participated in the study were trained by a district-employed
SRA-certified DI trainer, over two sessions lasting approximately 2.5 hours each.
Training included mock administration of LL and the DI teaching protocol and fidelity
checks conducted by the trainer. One teacher implemented the LL program in a previous
school year, but was not currently using the program. To refresh her knowledge of LL
and the DI teaching protocol, this teacher was re-trained prior to the study. The other
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personnel were trained prior to beginning, but had no former experience implementing
the curriculum.
Two of the LL trained teachers taught three and four-year-old students with
disabilities in a half-day inclusive special education preschool program. The first teacher
(T1) earned a bachelor’s and a master’s degree in early childhood education, and held
South Carolina teaching certification in early childhood education and early childhood
special education. She taught kindergarten for twenty-two years, before moving into an
inclusive preschool special education classroom six years ago. The second teacher (T2),
earned a bachelor’s degree in early childhood education, and was enrolled in a master’s
program in early childhood special education at the time of the study. She held South
Carolina teaching certification in early childhood education and early childhood special
education. She had five years of experience teaching in the inclusive preschool special
education classroom at the time of the study.
One of the LL trained early childhood special education teachers (T3) taught
preschool special education students through an itinerant model, in small groups within
the district and in local area preschools and daycares. She earned a bachelor’s and
master’s degree in special education and a master’s degree in educational administration.
She holds South Carolina teaching certification in multi-categorical special education,
early childhood special education, and elementary principal certification. She taught in a
self-contained preschool special education classroom for four years, and served as the
district’s itinerant preschool special education teacher for two years.
The behavior therapist trained in LL held a bachelor’s degree in exercise science.
She taught 2-year-old children in a church preschool for two years. She became
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employed with the school district approximately one year prior to the study. Upon being
hired, she received six hours of training by the district’s autism specialist on the
characteristics of ASD, and district policies and procedures. She received four hours of
training with the district’s lead applied behavior therapist on the basics of applied
behavior analysis and applied behavior therapy as conducted in the district. Finally, she
engaged in two weeks of job shadowing with an experienced behavior therapist within
the district. At the time of the study she provided in-class behavior support to two
children in the T2’s preschool special education classroom.
Materials
Instructional materials. LL focuses on teaching young children a wide range of
language concepts in an organized sequence of exercises that make up the daily lessons
(Engelmann & Osborn, 2008). Concepts taught through the program are classified into
groups, and each group is divided into tracks. Each lesson contains exercises from
several tracks. Students begin instruction at various points in the 150 lessons based on
their performance on a placement test included in the curriculum. The LL curriculum
materials, including the Presentation Books and Teacher’s Manual, were used
(Engelmann & Osborn, 2008). Each presentation book includes scripted lessons and
pictures used for testing and instruction. LL mastery tests follow every 10 lessons in the
presentation books and the results determine if students repeat lessons or move on to the
next set of lessons.
Occasionally the curriculum calls for the teacher to point out objects in the room,
such as a window, chalkboard, and flag. If these items are not available in the room,
color line drawings on white paper were used. Additionally, the LL curriculum is
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designed to be used with groups of children, therefore some lessons require students to
identify the names or actions of classmates. If the participant’s groupmate was absent,
instruction was conducted in a one-on-one format. Lesson items that required classmates
were presented using the instructor, color pictures on a white background, or eliminated
if these strategies were not feasible.
Curriculum assessment materials. Assessment materials included the
placement and mastery tests (Engelmann & Osborn, 2008) provided in the LL curriculum,
and three researcher-created acquisition probes. The placement test was used to
determine the participants’ starting point in the LL curriculum. The LL mastery tests
were administered after each 10-lesson unit, as prescribed in the LL Teacher’s Manual
(Engelmann & Osborn, 2008) to determine if the student would repeat lessons or move
on to the next set of lessons. LL placement and mastery tests were scored on the score
sheets provided in the LL Teacher’s Manual (Engelmann & Osborn, 2008).
Three researcher-created acquisition probes were used throughout baseline and
intervention phases of the study to measure language skills taught through the LL lessons.
One probe was created for one student (Henry) who entered the curriculum at lesson 1.
A second probe was created for two students (Brad and Raj), who entered at lesson 11.
The third probe was created for one student (Ben) who entered at lesson twenty-one (see
Appendix B for an example of the acquisition probe). All probes assessed concepts
taught in the same three tracks in the LL curriculum (a) identity statements; (b) actionsparts of body; (c) actions-pictures. Each probe included instructions and a correct
response for five concepts from each track (e.g., Teacher: “What are you doing?”
Student: “Standing up.”), and the concept’s accompanying full statement (e.g., Teacher:
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“Say the whole thing.” Student: “I am standing up.”) for a total of 30 probe items.
Targets were chosen from the first twenty lessons after the starting lesson. Color line
drawings included in the LL curriculum materials were printed in color on white paper for
use in the assessment.
Language sampling materials. The wordless story books used to elicit the
narrative samples for this study were; Frog on His Own (Mayer, 1973), Frog Goes to
Dinner (Mayer, 1974), and A Boy, a Dog, a Frog, and a Friend (Mayer & Mayer, 1971).
These picture books present an illustrated story in an episodic structure with traditional
story grammar components (Justice, et. al., 2010). Each book consists of between 29-30
pages with an illustration per page. They have been used in a number of studies involving
the collection of narrative samples (Botting, 2002; Boudreau & Hedberg, 1999;
Greenhalgh & Strong, 2001; Justice, et. al., 2010; Miles & Chapman, 2002; Norbury &
Bishop, 2003; Pearce, et al., 2003).
Systematic Analysis of Language Transcripts (SALT) software was used to
analyze the language samples. The SALT software is widely used by universities,
clinicians, and researchers as a diagnostic and progress monitoring tool (Ebert & Scott,
2014; Gillam & Johnston, 1992; Kover, Davidson, Sindberg, & Weismer, 2014; Paul &
Smith, 1993; Pearce, et al., 2003; Scott & Windsor, 2000; Ukrainetz, et al., 2005). To
compare a child’s narrative samples from one time-period to the next, the examiner must
replicate the collection, segmentation, and analysis procedures used in the previous
sample (Hughes, et al., 1997; Miller, Andriacchi, & Nockerts, 2015). Sample scripts for
Frog on His Own (Mayer, 1973) and Frog Goes to Dinner (Mayer, 1974) were
downloaded from the SALT website.
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Since the narratives generated by this study will not be compared to the SALT
database, it is not necessary to replicate the SALT elicitation protocol. The researcher
made changes to the SALT scripts to include at least one sentence per page, and at least
one target language structure (copulas, present progressive verb participles, and
pronouns) per page. A SALT sample script was not available for A Boy, a Dog, a Frog,
and a Friend (Mayer & Mayer, 1971), so the researcher-created one in the same fashion
as the two other stories. Additionally, minor changes were made to the SALT elicitation
instructions. The adjusted elicitation scripts along with elicitation instructions were
included on a researcher-created elicitation protocol (see Appendix C for an example
elicitation protocol). The elicitation protocol was used for each language sample and
narratives were audio recorded for later transcription and analysis in the SALT software.
After the first language sample was collected from the participants, the researcher
adjusted the elicitation protocol. The original protocol allowed the speech therapist to
prompt the student to tell the story once per page. During the initial set of language
samples, all four participants needed at least one additional prompt to tell the story. After
this initial language sample was collected, the elicitation protocol was adjusted to include
two total prompts tell the story per page. Since the elicitation protocol was changed after
this first sample was collected, data from this sample is not included in the results
presented in Chapter 4.
Dependent Variables and Measurement
Two sets of data were gathered during this study to answer the three research
questions. Data that informed the first research question, acquisition of the language
skills taught through LL, were considered primary dependent variable data. The primary
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dependent variable was the participant’s percent correct on the researcher designed LL
acquisition probes. The primary dependent variable data was used to determine phase
changes during the study. Data gathered to monitor changes in language microstructure
(research questions two) and the specific language structure taught through LL (research
question three) were considered secondary dependent variables. Secondary dependent
variable data were collected from narrative language samples, and analyzed across phase,
but did not influence phase changes during the study.
Language for Learning acquisition probes. Acquisition probe data were
collected during baseline and prior to every teaching session. These probes took
approximately 3-5 minutes for students to complete. The acquisition probes were scored
on a researcher-created data sheet. LL acquisition probes were conducted in the same
manner in all phases of the study. Students’ responses were recorded as correct (+) or
incorrect (-) for each item on the probe data sheet. A correct response was counted if one
of the specified target responses was emitted within 5 seconds of the instruction. Any
other verbalizations or no response within 5 seconds were counted as incorrect responses.
Only the student’s first response was accepted and self-corrections were counted as
incorrect responses. For each probe, the number of correct responses was divided by the
total number of trials (30) and multiplied by 100 for a total percent correct score. In
addition to this total percent accuracy, items from each track were scored separately,
yielding a percent accuracy for identity statements, action statements, and actions in
pictures.
Narrative language samples. Weekly narrative language samples from each
participant were analyzed with the SALT software to measure five secondary dependent
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variables: Mean Length of Utterance in Morphemes (MLUm), Number of Different
Words (NDW), number of copulas, present progressive verb participles, and pronouns.
Copulas, present progressive verb participles, and pronouns were chosen because the LL
curriculum emphasizes the use of pronouns (e.g., This is a ball), present progressive verb
participles (e.g., I am sitting down), and copula forms (e.g., This is a dog). The measures
of language microstructure (MLUm and NDW) were chosen because they assess verbal
productivity (the amount of language produced) and semantic diversity (the number of
different words used), which are skills targeted through the LL curriculum. Additionally,
these general outcome measures can be used to monitor linguistic growth over a course of
intervention (Hoffman, 2009; Justice, et al., 2006; Justice, et al, 2010; Scott & Windsor,
2000).
Spoken narratives were elicited from each participant once per week via a story
retell using a selection of three wordless storybooks. These three books were randomly
assigned to each of the first three narrative sample collection dates. Following the initial
selection, the three- book cycle was repeated until the study concluded. All students
across the study provided a narrative for the same book each week as they rotated
through the three-book cycle.
Narrative language samples were collected in the same manner in all phases of the
study. A graduate student (G1) from the University of South Carolina, Speech and
Hearing Research Center, who is University trained in the SALT software, completed a
practicum placement in this school district. This student elicited all narrative language
samples for the study. The researcher-created elicitation protocol was used to collect
each sample. Language samples were audio recorded for later transcription. Narrative
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language samples were transcribed, segmented, and coded into the SALT software.
SALT was used to calculate the secondary dependent variable data.
Inter-Observer Agreement (IOA)
Language for Learning acquisition probe. To evaluate the reliability of the LL
acquisition probes, a second trained observer collected data for a minimum of 20% of
probe sessions across participants and phases of the study. The accuracy of each
student’s responses during the probe session was recorded and inter-observer agreement
was calculated using the point-by-point method (Kazdin, 2011). For this probe,
agreement was defined as both observers coding a given response in the same manner
(either + or -). IOA data for each participant can be found in Table F.2 in Appendix F.
A second observer collected data on 22% of probes in baseline, and 22% of
probes in intervention for Ben. A second observer collected data on 25% of probes in
baseline, and 26% of probes in intervention for Brad. For Raj, a second observer
collected data on 29% of probes in baseline, and 33% of probes during intervention. For
Henry, a second observer collected data on 35% of probes in baseline, and 29% of probes
in intervention. For Ben, Brad, and Raj two probes were given during maintenance, and
IOA was conducted on one probe for each participant during this phase. For Henry, one
probe was given during maintenance, and IOA was collected on this probe.
Narrative language samples. Numerous researchers report using a consensus
method to check the reliability of the language sample transcription and coding
(Eisenberg et al., 2008; Guoa & Eisenberg, 2015; Hayward, Gillam, & Lien, 2007).
In this study, a three-step consensus method was used to achieve transcription and coding
agreement. First, a SALT trained graduate student (G2) made an initial pass, by listening
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to the audio recording and transcribing into written form the participants’ language
samples. The goal of this pass was to get on paper what was said during the language
sample.
Next, G1 listened to the recording while reviewing G2’s transcription. During
this step, G2 divided the utterances and coded the sample according to SALT
conventions. Finally, the researcher listened to the recording, while reviewing the coded
transcription, to ensure coding and transcription accuracy. Any disagreements were
marked and the sample was sent back to G1 with comments for review. This process
continued between G1 and the researcher until consensus was reached on all transcription
and coding of each sample.
To calculate coding reliability, a district employed speech language pathologist
trained in the SALT transcription conventions, not involved in the previous steps,
independently coded at least 20% of each participant’s transcribed narratives in each
phase of the study. Ben had 50% of baseline and 25% of intervention samples
independently coded. The district speech language pathologist independently coded 25%
of Brad’s baseline and 30% of his intervention samples. For Raj, 33% of baseline and
25% of intervention samples were independently coded. The district speech language
pathologist independently coded 27% of Henry’s baseline and 33% of his intervention
samples. Only one language sample was collected during the maintenance phase,
therefore 100% of maintenance samples were independently coded. Point-to-point interrater agreement was used for language sample coding IOA (Kazdin, 2011). Language
sample coding IOA data for each participant in each phase of the study can be found in
Table G.1 in Appendix G.

80

Experimental Design
A multiple baseline research design across participants was used to evaluate the
effectiveness of the LL curriculum with young children with ASD. The independent
variable was manipulated by systematically introducing the LL instruction across
participants over time in a step-wise fashion. If each participant’s performance of the
dependent variable changes only when the intervention is introduced, the effect can be
attributed to the intervention rather than to extraneous events (Kazdin, 2011). Essentially
each participant served as a control condition to evaluate what change can be expected
with no intervention (Kazdin, 2011).
A multiple baseline design across participants is well suited to situations in which
a single behavior or set of behaviors is to be changed among different persons and can be
introduced to one individual at a time (Kazdin, 2011). A multiple baseline design does
not require the researcher to withdraw intervention in an attempt to return the participants
behavior to baseline levels. This eliminates ethical concerns brought about by other
research designs, such as the ABAB design (Kazdin, 2011). Additionally, in the case of
this study, once the language structures are taught, it is unlikely the student would return
to baseline, even if the intervention was withdrawn. The multiple baseline design,
therefore, was more suited for this study then other research designs.
In this study, all students participated in the baseline phase. During the baseline
phase, each student was administered the researcher-designed acquisition probe to
measure the primary dependent variable. This acquisition probe was administered four
days per week for each student during the baseline phase of the study. After four weeks
of baseline data had been collected, baseline probe frequency was reduced to two times
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per week, once intervention began with the first student, as recommended by Kazdin
(2011). A narrative language sample was collected from each participant weekly
throughout all phases of the study to measure the secondary dependent variables.
When baseline data for the primary dependent variable was stable for all
participants, with little or no trend for a minimum of five data points (Kratochwill, et al.,
2010), instruction began with the first participant (Ben). Ben received LL instruction
immediately following the acquisition probe for 15-20 minutes, 4 days per week. All
other participants remained in the baseline phase and continued to be assessed with the
acquisition probe, but did not receive instruction.
When Ben began to show an intervention effect, intervention began for the second
participant (Brad). An intervention effect was indicated by a change from baseline in an
upward trend in the slope of the best-fitting straight line for a minimum of five data
points (Kratochwill, et al., 2010). Intervention was delivered to Brad in the same manner
as Bed. All other participants remained in the baseline phase, completing the acquisition
probe without instruction. When an intervention effect was detected for Brad, using the
same criteria as Ben (a change from baseline showing an upward trend in slope for five
data points), intervention began with the third participant (Raj). This procedure
continued until all four students demonstrated an intervention effect using the above
criteria.
Maintenance of skills attained through LL instruction was measured by
administering the researcher-developed acquisition probe to each student. Probes were
given seven days, and again ten days, following the end of the intervention for Brad, Ben,
and Raj. Henry completed one maintenance probe, seven days after the intervention
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ended. To assess the maintenance of the secondary dependent variables, a narrative
language sample was gathered seven days following the end of intervention for Ben,
Brad, and Raj. Henry continued to receive instruction after the first three participants
moved into the maintenance phase, therefore his final language sample was collected
only two days after the intervention ended.
Assessment Procedures
Language for Learning placement test. The LL curriculum placement test was
administered as part of the participant selection procedures described above. The
placement test was administered as instructed in the LL Teacher’s Manual (Engelmann &
Osborn, 2008), and scored on the score sheets provided in the LL Teacher’s Manual
(Engelmann & Osborn, 2008). The placement test took approximately 3-5 minutes to
administer. The results of this assessment were used to determine the lesson in the LL
curriculum at which each participant started.
Language for Learning curriculum mastery tests. The LL curriculum mastery
test was administered as instructed in the LL Teacher’s Manual (Engelmann & Osborn,
2008), and scored on the score sheets provided in the curriculum. These mastery tests
were administered at the end of every ten lessons of instruction. These assessments
determined if the student moved on in the curriculum or repeated previous lessons. They
were administered individually with the student and took approximately 5-7 minutes to
complete. These mastery tests were not used to measure either the primary or secondary
dependent variables, but determined if the student repeated lessons or moved on to the
next lesson, as prescribed in the LL Teacher’s Manual (Engelmann & Osborn, 2008).
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Researcher-created acquisition probe. During the baseline phase, LL
acquisition probes were administered four days per week, but no LL instruction was
provided. During the intervention phase, probes were administered four days per week,
prior to instruction beginning for each session. These probes were administered in a
separate classroom. The probe was administered in a one-on-one format with the same
teacher or behavior therapist who conducted the student’s instruction. To ensure
engagement and increase motivation, the teacher gave two or three simple instructions
not included on the probe (e.g. “Do this.” clap hands), and delivered verbal praise for
correct responses. These highly reinforced instructions were provided before assessment
began and between skill assessment areas. During assessment, the teacher recorded the
student’s response on the probe data sheet. No additional prompting or reinforcement
was provided for target skill items. The acquisition probe took approximately 3-5
minutes to administer.
Narrative language sampling. Language samples were collected from each
participant once per week during all phases of the study. Language samples were
collected on the same day of the week for each participant. If a student was absent on the
day a language sample was collected, one was collected as soon as possible following the
absence. For the first language sample, students needed more prompting to tell the story,
then the original protocol allowed. After this first language sample, the researcher
adjusted the protocol to allow for two total prompts to tell the story per page. Although
the participants needed more prompting at the beginning of the study, all four participants
needed little to no prompting to retell the narrative stories by the end of the study.
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The adjusted protocol was as follows; The SLP took the student to a quiet place in
the building. The SLP presented the assigned elicitation book for that week. The SLP
said, “I’m going to tell you a story, while you listen and look at the pictures. When I’m
done, I want you to look at the pictures and tell me the story. Get ready. Listen.” The
SLP presented the picture book, and read the script to the student, touching the
corresponding page as it is read. Verbal redirection was provided, if needed, to maintain
attention to the story (e.g., “hands down” or “look at the book”).
After finishing the story, the therapist turned the book to the first page, told the
student, “Now you tell me the story,” and touched the first page. If the student did not
respond to a page within 5 seconds (s), the therapist prompted the student with, “What’s
happening? Tell me the story." then touched the page again. If the student did not
respond within 5s, the therapist touched the page again and said, “What’s happening in
the story?” or “Tell me what’s happening in the story." If the student still did not respond
within 5s, the therapist touched the next page and repeated the first prompt. When a
pause of 5s or greater followed an utterance, the therapist touched the next page.
Narrative language samples took approximately 10-15 minutes to collect. All language
samples were audio recorded for later transcription, and uploaded to SALT.
Language for Learning Instructional Procedures
The LL teacher’s manual (Engelmann & Osborn, 2008) recommends that teachers
complete one lesson per day of instruction and allow for 25-30 minutes to complete a
lesson. Shorter instructional sessions of 15 minutes are recommended for preschool
children. For this study, the participant’s special education teacher, or behavior therapist
provided the instruction four days per week for 15 minutes. The instructor took the
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participant and the participant’s groupmate to a separate room in the school building,
commonly used for small group instruction or assessment of the participant and
classmates. Sessions began with the administration of the acquisition probe. For
students in the intervention phase, the acquisition probe was followed by 15-20 minutes
of LL instruction, for a total of 20-25 min. per session.
If the participant’s groupmate was absent, the instructional session continued with
just the participant. To accommodate the one-on-one instruction, lesson items that
required classmates were presented using the instructor, or color pictures on a white
background, when feasible. When these strategies were not feasible, group items were
eliminated and all peer practice responses indicated at the end of each exercise were
omitted. If the participant was absent on a planned instructional day, the teacher
attempted to make up the missed session on another day. If the missed session(s) could
not be made up, the teacher began instruction with the lesson following the last lesson
completed by the participant.
LL lessons and error correction procedures were conducted as prescribed by the
LL Teacher’s Manual (Engelmann & Osborn, 2008). If a lesson was not completed
within one session, because the student’s responses were not firm, that lesson was
repeated from the beginning during the next session. Reinforcement was provided
intermittently throughout LL instruction through verbal praise, as recommended in the LL
Teachers Manual (Engelmann & Osborn, 2008). The LL mastery tests were used to
determine if the student repeated lessons or moved on to the next lesson, as prescribed in
the LL Teacher’s Manual (Engelmann & Osborn, 2008).
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Procedural Fidelity
Language for Learning acquisition probes. A procedural checklist was used to
assess the fidelity with which the teacher administered the researcher-created LL
acquisition probe. Teachers were monitored for five behaviors (a) gives correct
Instruction, (b) waits 5 s for a response, (c) provides no repetition or feedback (d) varies
order of items, (e) gives between skill demands. Each time IOA was calculated for the
LL acquisition probe, fidelity was also calculated. Fidelity was calculated by dividing
the total number of behaviors performed correctly by the total number of behaviors
performed correctly and incorrectly, then multiplying by 100. For each student,
acquisition probe fidelity was averaged during each phase of the study to yield a mean
percent accuracy. Fidelity mean and range data for each participant in each phase of the
study can be found in Table G.2 in Appendix G.
Narrative language samples. To check for procedural fidelity of the language
sampling protocol, a second speech language pathologist observed a minimum of 20% of
the narrative language sample elicitation sessions across participants, in each phase of the
study. A procedural checklist was used to assess the fidelity with which G1 followed the
narrative elicitation protocol. G1 was monitored for two behaviors (a) following the
script; and (b) prompting correctly (see Appendix E). Fidelity was calculated by dividing
the total number of behaviors performed correctly by the total number of behaviors
performed correctly and incorrectly, then multiplying by 100.
A second therapist observed 50% of Ben’s language sampling sessions during
baseline, and 25% during intervention. Fifty percent of Brad’s baseline and 20% of his
intervention phase language sampling sessions were observed by a second therapist. A
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second therapist observed 33% of Raj’s baseline, and 25% of his intervention phase
language sampling sessions. Henry had 36% of his baseline and 33% of his intervention
phase language samples observed by a second therapist. All four participants had 100%
of their maintenance samples observed by a second therapist. Only one language sample
was collected during the maintenance phase. Fidelity data for each participant in each
phase of the study can be found in Table G.2 in Appendix G.
Language for Learning instruction. A procedural checklist was used to assess
the fidelity with which the teacher implemented the DI teaching protocol during the
instructional phase. Instructional fidelity was rated by a trained observer in at least 20%
of instructional sessions in each phase of the study, for each participant. Teachers were
monitored for four behaviors (a) following the script; (b) signaling correctly; (c)
providing appropriate error correction; (d) providing praise (see Appendix D. Fidelity
was calculated by dividing the total number of behaviors performed correctly by the total
number of behaviors performed correctly and incorrectly, then multiplying by 100.
To prevent over inflating DI instructional fidelity data with praise, this behavior
was not included when calculating instructional fidelity. Only components required by
the LL curriculum; (a) script, (b) signal, and (c) error correction were used to calculate
fidelity. Instructional fidelity was measured in 24% of Ben’s sessions, 21% of Brad’s
sessions, 27% of Raj’s sessions, and 29% of Henry’s sessions. Fidelity data for each
participant in each phase of the study can be found in Table G.2 in Appendix G.
Data Analysis
Primary and Secondary dependent variable data were plotted for visual
inspection. The six features of visual analysis described by Kratochwill, et al. (2010) are
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used to examine within- and between-phase data patterns. These six features are: (1)
level; (2) trend; (3) variability; (4) immediacy of the effect; (5) overlap; and (6)
consistency of data patterns across similar phases. Kratochwill, et al. (2010), define
“level” as the mean score for the data within a phase. They define “trend” as the slope of
the best-fitting straight line for the data within a phase and refer to “variability” as the
range or deviation of data about the best-fitting straight line (Kratochwill, et al., 2010).
In addition to comparing the level, trend, and variability of data between each
participant’s baseline and treatment phases, the researcher considered the immediacy of
the effect, overlap, and consistency of data by examining patterns across similar phases.
Kratochwill, et al. (2010), define “immediacy of the effect” as the change in level
between the last three data points in one phase and the first three data points of the next.
The more immediate the effect, the more convincing the interpretation that change in the
dependent variable was due to manipulation of the independent variable (Kratochwill, et
al., 2010). “Overlap” refers to the proportion of data from one phase that overlaps with
data from the previous phase (Kratochwill, et al., 2010). The smaller the proportion of
overlapping data points (the larger the separation), the more compelling the effect
(Kratochwill, et al., 2010). “Consistency of data in similar phases” involves looking at
data from all phases within the same condition (e.g., all “baseline” phases) and examining
the extent to which there is consistency in the data patterns from phases with the same
conditions (Kratochwill, et al., 2010). The greater the consistency, the more likely the
data represent a causal relation (Kratochwill, et al., 2010). A causal relationship is
established if the data across all phases of the study document at least three presentations
of an effect at a minimum of three different points in time (Kazdin, 2011).
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CHAPTER 4
Results
Research Question One
To answer the question; “Do young children with autism spectrum disorder
(ASD) acquire the language skills taught through Language for Learning (LL)?” specific
skills taught through the LL instruction were measured with a researcher-created
acquisition probe during baseline and intervention phases of the study. Intervention was
introduced to students in a stepwise fashion and progress was tracked on three skills
taught throughout the beginning lessons in the LL curriculum; action statements, identity
statements, and actions in pictures. Primary dependent variable data were plotted for
visual inspection. Data were analyzed for level, trend, variability, immediacy of the
effect, overlap, and consistency of data patterns across similar phases.
Language for Learning acquisition probe. Total percent accuracy on the LL
acquisition probe was used as the dependent variable for this study. Data were
disaggregated into action statements, identity statements, and actions in pictures for
separate analysis. Figure 4.1 shows the total percent accuracy for each student on the LL
acquisition probe during baseline, intervention, and maintenance phases of the study.
Table H.1 through H.9, located in Appendix H, present each participant’s performance on
the LL probe during baseline, intervention, and maintenance phases of the study. Table
H.10, located in Appendix H, shows LL acquisition probe mean and range data for each
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participant’s total percent accuracy, and percent accuracy for actions statements, identity
statements, and actions in pictures in each phase of the study.
Total percent accuracy. Ben’s total percent accuracy on the LL acquisition probe
trended slightly downward during baseline. When intervention was implemented, Ben’s
total percent accuracy increased slowly at first, with several overlapping data points
between baseline and intervention. After the fifth LL instructional session, however, the
slope increased significantly. This sharp increase in total percent accuracy gave Ben the
most range (0-100%), of all the participants, during the intervention phase. After this
initial increase, Ben’s total percent accuracy remained well above his highest baseline
data point, with little variability about the best fit straight line through the maintenance
phase. Ben took the longest of all the participants to show an intervention effect, but he
had the greatest positive trend in total percent accuracy during intervention. He also
maintained the second highest average total score during intervention.
Brad’s total accuracy was trending downward slightly during baseline. His total
score increased immediately after intervention began and remained stable at this level
through the maintenance phase of the study. A linear trendline in Brad’s data during
intervention was flatter than the other three participants. Although Brad’s trendline
during intervention had the least slope, Brad maintained the highest average score. Brad
had the least amount of variability of all the participants, in total percent accuracy during
intervention. Brad had no overlapping data points between baseline and intervention in
total percent accuracy on the LL acquisition probe.
Raj’s total percent accuracy had a slight downward trend during baseline. Raj
earned a total percent accuracy on the LL acquisition probe that exceeded his highest
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baseline score after three instructional sessions. A linear trendline during intervention
reveals an upward trend in Raj’s total percent accuracy, despite variability in his data.
Raj demonstrated the most variability in total percent accuracy of all the participants
during the baseline phase of the study and his variability increased during intervention.
Raj’s variability included several dips in performance over the first half of the
intervention phase resulting in overlapping data points between baseline and intervention.
Raj had the most overlapping data points between baseline and intervention of all the
participants.
Henry’s baseline data showed a flat trend. Henry earned a total percent accuracy
that exceeded his highest baseline score after three sessions of LL instruction. He
required several more lessons, however, before his performance began to trend upward.
Henry showed the least variability of all the participants during the baseline phase of the
study. He exhibited a slow steady increase in total percent accuracy during intervention.
His variability increased during the intervention phase of the study. Henry had
overlapping data points at the beginning of the intervention phase, but after several
sessions his total percent accuracy increased and remained above his highest baseline
data point through the remainder of the study.
When total percent accuracy on the LL acquisition probe is examined vertically,
across participants, some patterns can be found. All four participants showed either no
trend or a slight downward trend in the best fit straight line during their baseline phase.
Ben, Raj, and Henry have similar upward slopes in total percent accuracy during
intervention. They each had overlapping data points at the beginning of the intervention
phase, but after several sessions, their total percent accuracy increased. All four
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participants showed an upward trend only after intervention began for them. Each
participant’s scores remained stable in their baseline phase, while other participants in
their intervention phases showed an upward trend. This pattern was repeated in all four
baselines, in a stepwise fashion, according to the multiple baseline research design.
All four participants had higher mean total percent accuracy on the LL acquisition
probe in intervention, than in baseline. Total percent accuracy remained above the
highest baseline data point for all four participants through the maintenance phase. All
four participants maintained a total score higher than their baseline scores, seven days
after instruction ended. Three of the four participants were also assessed ten days after
the intervention ended. These three participants all maintained scores that exceeded their
performance in baseline.
Percent accuracy for each track. The LL acquisition probe data were
disaggregated for identity statements, actions statements, and actions in pictures for
separate analysis. Disaggregated data were plotted for visual analysis. Figure 4.2 shows
each participant’s percent accuracy for each category on the LL acquisition probe, during
each phase of the study. Table H.10, located in Appendix H, shows LL acquisition probe
mean and range data for each participant’s total percent accuracy, and percent accuracy
for actions statements, identity statements, and actions in pictures in each phase of the
study.
Ben showed a steep increasing slope in all three tracks. Ben also showed the
widest range, of all the participants, during intervention in all three tracks. He showed
the least range during the baseline phase, in the actions with pictures track (0%) but the
most range (0 – 100%) during the intervention phase. After his’s first LL instructional
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session, Ben scored above his highest baseline score in the action statements track. After
that, scores dipped below baseline for five more instructional session before he scored
above baseline in identity statements, and six sessions before rising above baseline for
action statements. Ben required eight LL instructional sessions before scoring above 0%
for actions in pictures
Identity statements and action statements followed a similar pattern as total
percent accuracy, for Ben. These two tracks have overlapping data points for several
sessions, then they increased and remained above baseline. Ben had no overlapping data
points in the actions in pictures track. After the initial increase in the actions in pictures
track, Ben maintained scores above baseline levels through the maintenance phase of the
study.
Brad’s disaggregated data revealed no overlapping data points from baseline to
intervention in all three tracks. Brad’s scores increased in all three tracks on the first
probe after intervention began, and remained above baseline through the maintenance
phase of the study. On the first probe after instruction, Brad showed the most increase in
the identity statements track, but after one additional lesson, he mastered the items in the
action statements track with 100% accuracy. This track remained at or near 100%
through the maintenance phase of the study. Brad’s data showed a gentle upward slope
in all three tracks during intervention. Brad’s variability remained low in all three tracks
in both baseline and intervention.
Raj showed similar variability in all three tracks during intervention. Raj returned
to baseline levels of performance in all three tracks several times throughout the first half
of the intervention phase. Raj showed the most variability in action statements, during
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both baseline and intervention. Raj’s variability for identity statements and actions in
pictures increased from baseline to intervention.
Overall trends for all three tracks, however, show upward trajectories, and Raj
had no overlapping data points for the last eight data points in the intervention phase. Raj
showed a steeper slope in action statements and a gentler slope in actions in pictures, than
in the probe’s total percent accuracy. Raj scored above his highest baseline score in the
identity statements and action statements tracks after two LL instructional sessions. It
took eight more instructional sessions for Raj to score higher than baseline for actions in
pictures.
Henry showed an increasing slope for identity statements, a steep increasing slope
for action statements, but a decreasing slope for actions in pictures during intervention.
In the action statements track, Henry showed no range during baseline, but his widest
range during intervention (0 – 60%) was in this track. During baseline, Henry showed
the most variability in identity statements, and during intervention the actions in pictures
track was the least variable. Henry showed an increase over baseline in the actions in
pictures track after the first LL instructional session, but he did not maintain this increase.
His performance in this track quickly dipped and remained below baseline through the
remainder of the study.
Action statements increased for Henry after three instructional sessions. Henry
showed the most progress in this track throughout the intervention phase of the study.
Henry required ten instructional sessions before he scored above baseline levels in
identity statements. Henry had very few overlapping data points in the action statements
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track, but his performance in the identity statements track did not rise above baseline
until the last three data points.
When the LL probe data is examined for identity statements, actions statements
and actions in pictures, several consistent data patterns can be noted across participants.
All four participants had higher mean scores in the intervention phase, than in baseline,
for all three tracks. All four participants had the lowest mean score during the
intervention phase in the actions in pictures track. Ben, Brad, and Henry all had the
highest mean score during intervention in the action statements track. Two of the three
participants who had overlapping data points, (Henry and Ben) had the fewest
overlapping data points in the actions statements track. All four participants scored above
baseline levels in all three tracks on the maintenance probes administered.
Research Questions Two and Three
Two general proficiency measures of language microstructure were analyzed in
the weakly narrative language samples collected from each participant to address the
question; Does the LL program result in changes to the microstructure of the narrative
language of children with ASD? The two secondary dependent variables were, mean
length utterance in morphemes (MLUm) and number of different words (NDW). Data
regarding these variables were plotted for visual inspection and analyzed for level, trend,
variability, immediacy of the effect, and overlap and consistency of data patterns across
similar phases.
Three additional secondary dependent variables were measured in the weekly
narrative language samples of the participants, to answer the third research question; Do
language skills taught through the LL program generalize to the narrative language of
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children with ASD? These three variables were: the number of copula’s, pronouns, and
present progressive verb participles (PPVP). Data from these secondary dependent
variables were plotted for visual inspection and analyzed for the same components as
MLUm and NDW.
Narrative language samples. As described in Chapter 3, in response to the
prompting needs of the participants, the language sampling protocol was adjusted after
the first sample was collected. Data from the first sample was not included in the results
presented in this chapter, because the protocol changed after they were gathered.
Because data from the first language sample were excluded, only two narrative language
samples are reported for Ben during his baseline phase. A trend therefore cannot be
established in Ben’s language sample data during baseline. Table I.1 through I.4, located
in Appendix I, provide each participant’s MLUm, NDW, number of pronouns, copulas,
and PPVP in the narrative language samples during each phase of the study. Table I.5,
located in Appendix I, provides mean and range data for each participant’s MLUm,
NDW, and number of pronouns, copulas, and PPVP in their narrative language samples
during each phase of the study.
Mean length utterance in morphemes. Figure 4.3 shows MLUm in the narrative
language samples of each participant, in each phase of the study. Table I.5, located in
Appendix I, provides each participant’s narrative language sample MLUm mean and
range during each phase of the study. All participants had a higher MLUm during
intervention than in baseline. Brad and Henry both had decreasing trendlines in MLUm
during baseline, and gradual upward trends during intervention. Although a trend could
not be established for Ben during baseline, his second baseline data point was lower than
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his first, and he followed the same gradual upward trend during intervention as Brad and
Henry.
Although Henry had an upward trend in MLUm during intervention, his MLUm
did not rise above his highest baseline MLUm. In contrast to the other participants, Raj
had an overall upward trend in MLUm during baseline, but an overall downward trend
during intervention. Raj had a great deal of variability in his MLUm during both baseline
and intervention. Ben and Brad both maintained higher then baseline MLUm in their
maintenance sample, but Raj and Henry did not.
Number of different words. Figure 4.3 shows the NDW in the narrative language
samples of each participant in each phase of the study. Table I.5, located in Appendix I,
provides mean and range data for the NDW in each participant’s narrative language
samples during each phase of the study. Three of the four participants, Ben, Brad, and
Henry, had higher than baseline mean NDW during intervention. Although Raj’s mean
NDW did not increase during intervention, his highest score during intervention exceeded
his highest baseline score.
A gradual upward trend in NDW during intervention is found in three of the four
participants, Brad, Raj, and Henry. Brad’s baseline data, however has an upward trend
before intervention starts and Henry performed better in baseline than intervention. Ben
Brad, and Raj produced a higher NDW in their maintenance sample then they did during
other phases of the study. Henry’s NDW, however, decreased to baseline levels during
maintenance.
Number of copulas. Figure 4.4 shows the number of copulas in the narrative
language samples of each participant in each phase of the study. Table H.5, located in

101

102

Appendix I, provides mean and range data for number of copulas in the narrative
language samples of each participant during each phase of the study. When the number
of copulas is analyzed across participants, some consistencies can be noted. Ben, Brad
and Henry, all demonstrated an increase in copula use in the first language sample after
LL instruction began. None of them maintained that increase, however, and copula use
fell to baseline levels in the next two language samples of these three participants.
Alternatively, Raj’s copula use decreased immediately after intervention and did not rise
above baseline levels throughout the remainder of the study. All four participants had a
lot of variability in the number of copulas used during the intervention phase. All four
participants had a significant number of overlapping data points from baseline to
intervention in number of copulas used in their language samples.
Number of pronouns. Figure 4.4 shows the number of pronouns in the narrative
language samples of each participant in each phase of the study. Table I.5, located in
Appendix I, provides mean and range data for number of pronouns in each participant’s
narrative language samples during each phase of the study. All four participants had a
higher mean number of pronouns in their language samples during baseline than during
intervention. Pronoun use followed a decreasing trend over the course of intervention in
Ben, Brad, and Henry’s narrative language samples. Henry had a great deal of variability
during baseline making it difficult to judge the effect of the LL instruction on his pronoun
use. Although Raj’s pronoun use had a slight increasing slope over the course of the
instructional phase and an overall upward trend across phases, his pronoun use during
intervention remained below baseline levels. Brad, Raj, and Henry, had more variability
in the number of pronouns used during baseline, than intervention. The number of
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pronouns in the maintenance language samples of all four participants remained below
their highest baseline data point.
Number of present progressive verb participles. Figure 4.5 shows the number of
PPVP in the narrative language samples of each participant in each phase of the study.
Table I.5, located in Appendix I, provides mean and range data for number of PPVP in
each participant’s narrative language samples, during each phase of the study.
Analysis of the number of PPVP in the language samples across participants reveals that
all four participants had an overall increasing trend in number of PPVP from baseline to
maintenance. All four participants had higher mean number of PPVP in their narrative
language samples during intervention than during baseline. Henry and Brad, however,
demonstrated and increasing trend in baseline, and Raj’s produced his highest number of
PPVP during baseline. Ben’s second baseline data point was higher than his first, and
aligns with the upward trajectory seen in his PPVP use during intervention. Brad, Raj,
and Henry’s PPVP use during maintenance was below their highest baseline use.
When data from all the secondary dependent variables are analyzed within and
across participant, some consistencies can be noted. All four participants had
overlapping data points between baseline and intervention in all five of the secondary
dependent variables. Brad, Raj, and Henry had 5 or more overlapping data points
between baseline and intervention in all five dependent variables. All four participants
have five or more overlapping data points between baseline and intervention for MLUm
and NDW.
In sum, this study gathered both primary dependent variable data and secondary
dependent variable data. The primary dependent variable measured the participants’
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acquisition of skills taught through the LL curriculum. Primary dependent variable data
showed a clear change from baseline in all four participants performance during the
intervention phase. All four participants maintained a stable baseline prior to
intervention being delivered. In a step wise fashion, each demonstrated an increase in
total percent accuracy on the LL acquisition probe, only after intervention was
implemented. All four participants showed a change from baseline and an upward trend
during intervention across all three tracks; actions statements, identity statements, and
actions in pictures.
Data were gathered to measure the effects of LL instruction on the participants
general language proficiency, and the generalization of skills taught through the LL
curriculum to the novel language context, of a narrative story retell. This data does not
show the clear and marked change from baseline that was demonstrated in the primary
dependent variable data. Participants’ performance on the secondary dependent variables
was less consistent during baseline, and changes that occurred after intervention began
were not repeated across multiple participants. Some overall changes in language
microstructure were observed over the course of the study, but a relationship could not be
established between LL instruction and these changes.
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CHAPTER 5
Discussion
Results of this study are used to judge the effects of the Language for Learning
(LL) curriculum, on the language of young children with autism spectrum disorder
(ASD). Researcher-created acquisition probes were used to measure the participants’
mastery of language skills taught in three tracks of the LL curriculum: identity statements,
action statements, and actions in pictures. Additionally, this study analyzed participants’
language to measure the generalization of three specific language skills taught through
the LL curriculum (copulas, pronouns, and present progressive verb participles) to the
novel language context of a weekly narrative story retell. Finally, this study analyzed
two measures of general language proficiency, mean length of utterance in morphemes
(MLUm) and number of different words (NDW) in the narrative story retells of the
participants.
The DI program LL, and its predecessor DISTAR Language, have been studied
with students from various ages and backgrounds, and positive effects on the language
skills of the participants were noted (Benner, et al., 2002; Cole, et al., 1993; WaldronSoler, et al., 2002). The research base on the effects of LL on children with ASD
specifically, however, is small with notable limitations (Flores, et al., 2013; Flores &
Ganz, 2014; Flores, Schweck, & Hinton, 2016: Ganz and Flores, 2009; Shillingsburg, et
al., 2015). Flores & Ganz (2014) measured generalization of some behaviors to novel
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pictures. None of the existing studies, however, assessed the generalization of taught
skills to a novel language context, such as oral narratives.
This study was the first of the currently published studies of LL to include
exclusively students with ASD, deliver instruction in groups, as intended by the
curriculum designers, and assess participants’ language in a context that is substantially
different from the LL instruction. This study sought to determine not only if young
children with ASD acquire the language skills taught through LL, but also if the specific
language structures taught through LL generalize to the narrative language of children
with ASD. This study also sought to determine if LL instruction resulted in changes to
the microstructure (productivity and lexical diversity) of the narrative language of
children with ASD. The current study adds to the field by expanding upon the existing
literature regarding the effects of the LL curriculum on young children with ASD.
The existing studies of LL with children with ASD use either the LL curriculum
placement test and/or mastery tests (Flores, et al., 2013; Flores & Ganz, 2014;
Shillingsburg, et al., 2015), or researcher designed probes modeled after the LL
instruction (Flores, et al., 2016; Ganz & Flores, 2009) as the primary assessment
measure. The current study used a researcher-created acquisition probe, modeled after
the LL instruction as a primary measure of skill acquisition. Data from the current study
found that all four participants demonstrated skill acquisition on the researcher-created
probe, only after LL instruction was initiated with each participant. This pattern in skill
acquisition, with high levels of procedural fidelity and inter-observer agreement, indicate
that the intervention likely resulted in the increased acquisition exhibited. These findings
are consistent with the results of the existing studies, which all show, when assessment
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items were presented in a similar manner as the LL instruction, students demonstrated an
increase in skill acquisition. The existing published research regarding LL specifically
with students with ASD, and as the curriculum was intended to be used, however is
limited.
Findings from this study provide evidence to the field that, when used as
intended, with young children with ASD, LL instruction is effective. This study
establishes evidence not provided in previously published studies. Shillingsburg, et al.
(2015), was conducted in a clinical one-on-one setting. Flores, et al. (2016) studies
students in the classroom, but only included one student with ASD. The current study
included only students with ASD, and instruction was delivered in groups within the
classroom environment. The current study provides a new evidence based that finds LL
to be an effective practice for teaching targeted language skills to young children with
ASD.
All four participants in this study maintained higher than baseline acquisition
probe total percent accuracy, seven days after instruction ended. Three of the four
participants were also assessed ten days after the intervention ended, and all maintained
scores that exceed baseline performance. These findings are consistent with maintenance
data from previous studies. Shillingsburg, et al. (2015) found that students maintained
higher than baseline assessment results on 3-to 4- and 6- to 8-month follow-up measures.
Flores, et al. (2016) report that all students in the study maintained progress across all
behaviors after instruction ended, but it is unclear how long after.
The current study analyzed acquisition in three tracks of the LL curriculum; action
statements, identity statements, and actions in pictures. Ganz and Flores (2009) measured
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only one track of the LL curriculum. Although Flores, et al. (2013), and Shillingsburg, et
al. (2015) measured all tracks assessed with the LL mastery tests, they did not report
disaggregated data. Flores, et al. (2016) conducted a multiple baseline design study
across behaviors, and found similar patterns of development across actions statements,
identity statements, and yes/no questions. Acquisition probe data from the current study
show all participants demonstrated skill acquisition, across all three tracks. Each
participant increased their mean score in all three tracks from baseline to intervention.
Patterns of development over the three tracks were similar in three of the four
participants, with greater accuracy in action statements, then in identity statements, and,
finally in actions in pictures. This is consistent with the order in which these skills are
introduced in the LL curriculum. Action statements and identity statements are
introduced in the first lesson, and actions in pictures is introduced in later lessons.
Participants, therefore, had more practice and repetition in action statements and identity
statements, because these skills were introduced to the teaching cycle in the first lesson.
Additionally, the LL curriculum teaches action statements by prompting an action then a
verbal response (e.g. Brad, stand up. What are you doing?). Identity statements and
actions in pictures, however, required students to look at a picture and respond (e.g. What
is this dog doing?). Participants may have performed better in action statements because
they involved a physical action instead of a picture.
Measures of Generalization
As a partial measure of generalization, Flores, et al. (2016) used assessment
procedures that were the same as instruction, but with different picture stimulus for some
of the target behaviors. With this assessment, Flores, et al. (2016) measured some degree
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of generalization (i.e. to a unique stimuli), and found positive results. The context under
which the assessment was administered, however, was the same as the LL instruction.
The current study measured generalization to the unique context of a narrative story
retell. This is the first study of LL, with children with ASD, that analyzes generalization
of skills to narrative language.
The LL curriculum introduces vocabulary (lexical diversity), emphasizes the use
of complete sentences (productivity), and teaches pronouns, present progressive verb
participles, and copula forms (grammatical complexity). Because the DI methodology is
highly contextualized, however, it was of interest to this researcher if the skills learned
through the LL curriculum would generalize to other language contexts. Also of interest
was what impact LL may have on measures of general language proficiency.
Microstructural assessment of narrative language includes measures of
productivity (amount of language used), grammatical complexity (word, phrase and
sentence structure), and lexical diversity (vocabulary and word usage) (Hughes, et al.,
1997; Owens, 2013; Paul, 2007). Language microstructure is sensitive to increases in
development and, therefore, can be used to monitor linguistic growth over a course of
intervention (Hoffman, 2009; Justice, et al., 2006; Justice, et al., 2010; Scott & Windsor,
2000). The current study analyzed the microstructure of the participants’ narrative stories
throughout each phase of the study to answer the question; Does LL instruction result in
changes to the microstructure of the narrative language of children with ASD? Finally,
this study measures the generalization of three language structures taught in the LL
curriculum into the oral narratives of the participants.
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Language samples for this study were obtained from each participant weekly via a
narrative story retell. Throughout the study, the speech language pathology graduate
student (G1) rotated weekly through three wordless picture books. G1 read each
participant a story script while the participant looked at the pictures in the book. After
G1 finished the story, the participant was instructed to look at the pictures, one page at a
time, and retell the story. The original language sampling protocol allowed G1 to provide
one prompt to tell the story per page. During the first language sampling session,
students needed more prompting then the original protocol allowed. After this first
language sample, the researcher adjusted the protocol to allow for two total prompts per
page. Although the participants needed more prompting at the beginning of the study,
they needed little to no prompting to retell the narrative stories by the end of the study.
Because these stories were repeated after three weeks, both Ben and Brad began
to memorize sentences from the stories. By the end of the study both participants began
to retell stories that were more similar to the script and less unique. For example, the
script for A Boy, a Dog, a Frog, and a Friend said,
This is a boy. The boy is fishing. His pet dog and frog are watching him
fish. After a while, the boy feels something tugging on the end of his
fishing pole. The boy pulls and pulls on the fishing pole, but it won’t
move.
In the first language sample from this book Brad said, “The boy is fishing. It's a turtle!
He was pulling.” In the last language sample from this book Brad said, “The boy is
going fishing. The boy felt something tugging on the end of his fishing pole. The boy
pulls and pulls.”

112

These memorized phrases from the story may have impacted the language
observed in these participants’ oral narratives. Longer memorized phrases could inflate
the MLUm. Additionally, the use of words such as tugging from the script could inflate
the NDW in the sample. These two participants did not memorize the entire story, but
did produce stories that were more similar to the script, by the end of the study.
If this study were to be replicated, it may be beneficial to explore alternative
methods for collecting language samples from participants. For example, if more than
three wordless picture books were used, stories could be repeated less frequently. Story
scripts could be changed between readings to prevent frequent repetition. Alternatively,
the language sampling protocol could be adjusted to collect spontaneous narratives
generated from a story starter or a picture scene, instead of a story retell.
In this study, the LL acquisition probes were administered by the teacher and the
language samples were gathered by a speech language pathology graduate student.
Generalizing skills to the language samples, would have required the participant to
generalize not only to a different language context, but also a different listener. Future
research may want to examine generalization to untrained stimuli, novel people, and
different language contexts individually. These variables could be individually
manipulated to determine if generalization occurs across one or more of these variables.
For example, language samples could be collected by the teacher, to keep the listener
consistent.
The data from this study shows growth over time in measures of general language
proficiency (MLUm and NDW). These data do not, however show strong evidence that
the LL instruction was likely the reason for this growth. Increasing and unstable baseline
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data make it difficult to establish a clear change in MLUm when LL instruction was
introduced, repeated across multiple participants. The current study therefore, does not
demonstrate a functional relationship between LL instruction and changes to the
microstructure of the narrative language of children with ASD, even though some of
these changes occurred over time.
The current study was most interested in measuring growth over a period ofintervention, therefor normative data was not used. Since subtle changes in language
were noted, but could not be functionally related to the LL instruction, it may be helpful
for future research to include a comparison of the participants’ language samples, to
normative language sample data. Although this study used the SALT software to analyze
the participants’ language samples, the SALT normative language sample database was
not used in this study. The SALT database consists of language sample data from
thousands of typically developing children from pre-kindergarten to twelfth grade in a
variety of language contexts (e.g. play, conversation, narrative, expository, etc.).
The SALT software compares the participants’ language to others from the
database matched by age, grade, gender, sampling context, and transcript length. The
mean, range and standard deviation statistics are given for many of the analysis variables.
Future research should consider comparing participants language to typical development
using the SALT database as an addition assessment component. This could help identify
similarities and differences between the participants language development and the
language development of typical peers.
Existing studies of children with ASD have found that individuals with ASD can
have difficulty generalizing learned skills (de Marchena, et al., 2015; Lovaas, et al., 1973
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Plaisted, 2001; Schreibman, 2007; Vismara & Rogers, 2010; Volkmar, et al., 2005).
Effective programs for teaching learners with ASD must ensure that skills can be
demonstrated across untrained stimuli, settings, and people (Schreibman, 2007). In this
study, generalization was measured by analyzing the narrative language samples of the
participants across each phase of the study. Three language structures taught through the
LL curriculum (i.e. copulas, pronouns, and present progressive verb participles) were
measured in the narrative language samples of the participants.
Although this study provides some evidence that LL instruction had an immediate
positive effect on copula use in three of the four participants, copula use quickly fell back
to baseline levels in all four participants. One possible explanation for copula use falling
back to baseline levels after this initial increase is lack of reinforcement. The LL
instruction provides a significant amount of reinforcement throughout the lessons through
praise, repetition, and modeling of correct responses. The language sampling protocol
did not include this reinforcement. It is possible that the participants did not maintain the
initial increase in copula use in their language samples because the use of this language
structure was not reinforced through the language sampling protocol.
Additionally, variability within and across participants makes it difficult to
associate a consistent change resulting from the LL instruction. For example, Ben’s
copula use varied from session to session during intervention, with his highest and his
lowest number of copulas produced being in consecutive sessions. Ben, Raj, and Henry
all used fewer copulas in their last two language samples during intervention then they
did during baseline samples. Raj, however, produced more copulas during baseline than
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he did during intervention. This variability made it difficult to establish a clear pattern of
change, across multiple participants.
Likewise, this study provides some evidence that LL instruction had a negative
effect on pronoun use, but significant variability in Henry’s pronoun use again makes it
difficult to establish a consistent association with the LL instruction across participants.
One hypothesis for this possible negative effect on pronoun use is that although LL
teaches pronouns, the variety of pronouns used in the first 40 lessons is limited. These
initial lessons focus on first and second person pronouns (e.g. “I am sitting down.” or
“This is a cat.”). Third person pronouns such as he, she, and it (e.g., “He is sitting
down.” and “It is climbing a tree.”) are taught later in the LL curriculum. The stories
used for the narrative retell contain many third pronouns, but fewer first and second
person pronouns. Additional LL instruction would introduce a greater variety of
pronouns, or a different language sampling protocol such as student generated narratives
(e.g., Tell me about your favorite movie) may provide greater opportunities for a variety
of pronouns to be used.
Finally, the association between the participants’ PPVP use and the LL instruction
is weak. Only two participants showed an increase over baseline levels of PPVP use
during intervention. One of these two participants, however, also showed an upward
trajectory in baseline. Although an overall upward trend is noted in Raj’s PPVP use
during intervention, he used more PPVPs in one baseline sample than he did for the
remainder of the study. This variability made it difficult to identify a consistent change
in PPVP use across multiple participants after LL instruction was implemented.
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Analysis of copula, pronoun, and PPVP data revealed several patterns across
multiple participants. Positive trends in copula use were noted immediately after LL
instruction was introduced in three of the four participants. This positive trend was not
maintained throughout the intervention phase, however and copula use quickly fell back
to baseline levels in all three participants. A negative trend in pronoun use was noted
across three participants after intervention was implemented. Lastly, all four participants
demonstrated a higher mean PPVP use during intervention than in baseline, but no
distinct change from baseline could be established after intervention was introduced,
across multiple participants. These data show overall changes in growth in these three
variables over the course of the study, but a functional relationship cannot be established
between the LL instruction and these overall changes. Participants in this study,
therefore, did not provide strong evidence that the language skills demonstrated on the LL
acquisition probe generalized to their narrative language samples.
In examining these results, variability in language sample data is a concern.
Variability across multiple participants both in baseline and intervention made it difficult
to draw conclusions regarding the effects of the LL instruction on the narrative language
samples of the participants. Language samples were collected weekly for this study.
Increasing the frequency with which language samples are collected would provide more
data points both before and after intervention was implemented. More language sample
data points may help demonstrate greater stability and/or stronger patterns in the
language sample data. Additionally, fewer than three language sample data points during
baseline for Ben made it difficult to draw conclusions for Ben and across participants.
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More frequent language sampling may help establish stronger baseline patterns of
language development across participants.
Variability in the language sample data of Raj and Henry may be due to these
participants’ behavior. At times, Henry became withdrawn and cried during the school
day. Occasionally he cried during the language sampling sessions. During these times,
he continued telling the story, with the allowable prompts, but his stories became shorter
and more repetitive (i.e. repeating the same phrase stated on the previous page of the
book). Raj was often noncompliant during the school day. He would at times be
reluctant to participate in the language sampling session. During these sessions he
produced less coherent narratives, with more off topic questions, and comments. Had the
current study included additional participants, more stable and consistent language
development may have been demonstrated across several participants. Language sample
data from additional participants’ may have demonstrated stronger patterns of
development in baseline and intervention than Raj and Henry.
Additionally, although narrative ability is thought to represent the realistic
learning demands of the classroom (McCabe & Bliss, 2003), oral narratives demonstrate
skills in a way that is very different from the way skills are demonstrated in the LL
curriculum. This raises the question, would generalization be demonstrated in language
contexts that are more proximal to the LL instruction. The LL curriculum teaches many
skills through the presentation of a picture stimuli paired with the teacher’s verbal and
visual prompts. Language sampling protocols that present a picture, with open ended
questions as prompts, would be proximal to LL instruction. Additionally, LL often
presents multiple pictures on a page and the teacher verbally and visually prompts the
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student to produce a target response for each picture in succession. Language sampling
protocols that present a single page with multiple pictures, then prompts the student to
tell about each picture successively, would be more like LL instruction than a narrative
story retell. Since the macrostructure (story elements) of the narrative is not of
consequence for this type of study, future research should focus on language contexts
other than narrative language.
In sum, this study found that young students with ASD demonstrated language
skill acquisition as a result of the LL instruction, when the assessment was substantially
similar to the LL instruction. Although subtle overall changes were noted, no consistent
changes were noted in the MLUm and NDWs across multiple participant, that could be
directly associated with the introduction of the LL curriculum instruction. The language
structures taught through the LL curriculum instruction did not consistently generalize to
the narrative language samples of multiple participants, although some effects were
demonstrated. More research is needed to determine the effects of the LL curriculum on
the language of young children with ASD in a variety of language contexts.
Implications
The current literature on autism spectrum disorders (ASD) suggests that many
young children with ASD have delayed or disordered language development (Charman,
et al., 2003; Lord, et al., 2004; Tager-Flusberg and Joseph, 2003). The current study has
several implications for practice regarding language instruction for young children with
ASD. First, the DI methodology applied in the LL curriculum was effective at teaching
language skills to young children with ASD. The evidence that this instruction has a
lasting or meaningful impact on the overall language proficiency of the participants,
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however, is limited. Additionally, this study does not provide strong evidence that the
skills taught through the LL curriculum generalized to the oral narratives of the
participants.
This is an important finding because although DI programs are relatively
economical and reasonable in the time required for teachers to plan and implement
instruction, the benefit in teaching language skills that are limited to use in the curriculum
is small. To effectively reduce the risk of academic and social skills weaknesses in
students with ASD, caused by language impairments, language instruction must
generalize to a variety of people and settings. Results of the current study therefore
suggest that practitioners who choose to use LL with young children with ASD, may need
to plan supplemental activities that will foster generalization of language skills taught
through the LL curriculum to other language contexts. Future research should focus on
generalization of skills learned to untrained stimuli, different people, and novel language
contexts.
Educators in the field should continue to search for language curricula and
instructional procedures for young children with ASD that have a greater impact on
general language proficiency and promote greater generalization of learned skills. This
generates a new set of questions for educators. If the skills learned through LL are not
generalized to measures of general language proficiency, and other language contexts,
why not? What can educators do to improve generalization of language skills across
multiple language contexts? Can LL be supplemented or improved upon to increase
generalization? Are there other instructional methodologies that produce greater
generalization in young children with ASD?
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Limitations
This study was conducted over 18 weeks. A longer study would allow for
additional time in intervention. All four participants showed increased skill acquisition
on the researcher-created acquisition probe. These data suggest that 18 weeks was
sufficient for participants to demonstrate skill acquisition on an assessment that is like the
LL instruction. This skill acquisition, however was not found to generalize to the oral
narratives of the participants or measures of general language proficiency. While the
amount of time in intervention was sufficient for participants to learn the skills taught, it
may not have been long enough for them to generalize to the distal language context of
oral narratives. A longer period of intervention may result in greater generalization
and/or have more impact on the general language proficiency of the participants.
This study collected a limited number of language samples for one participant.
Because the first language sample was excluded, a trend during baseline could not be
established in Ben’s language sample data. This weakened the conclusions that could be
drawn both regarding Ben and across participants. Additional language samples would
strengthen conclusions about the effects of LL on the student’s language sample data.
Future Research
This study provides evidence that young children with ASD demonstrate
acquisition of language skills taught through the LL curriculum, when assessments are
substantially similar to the LL instruction. These findings are consistent with the existing
literature on the effectiveness of the LL curriculum for students with ASD (Flores, et al.,
2013; Flores & Ganz, 2014; Flores, Schweck, & Hinton, 2016: Ganz and Flores, 2009;
Shillingsburg, et al., 2015). Although this study adds to the literature on the LL
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curriculum for children with ASD, the research base is still small. Replication of studies
like this is needed to determine the effectiveness of LL for young children with ASD.
Although this study found positive results on the LL acquisition probe, limited
evidence was found that the LL instruction influenced the participants’ measures of
general language proficiency. Future studies should measure the effects of LL on a
variety of measures of general language proficiency. Additionally, this study provides
limited evidence that the skills learned through LL consistently generalized to the oral
narratives of young children with ASD. Future research on the effectiveness of the LL
curriculum for young children with ASD should focus on measures of generalization,
with assessments that are substantially different from the tasks presented in the LL
curriculum.
Specific ideas for future research include analyzing participants’ language during
various interactions with peers and adults. Language samples collected during free play
and conversational interactions could be analyzed for the specific language skills taught
through the LL curriculum. Language samples collected in different environments, such
as home or daycare settings could be analyzed for the generalization of skills taught
through the LL curriculum. Because language impairments have been shown to impact
social skills in children with ASD, measures of social responsiveness could also be
collected to determine the effects of the LL curriculum on the pragmatic (social) language
of students with ASD. Pairing language sample analysis with normative language sample
data may provide a bigger picture of the participants language development compared to
peers before, during and after intervention. Additionally, comparing the participants
language sample data to normative language sample data, such as that provided by the
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SALT software, could provide context to any observed changes in the participants
language sample data.
Although results from this study raise new questions for future research, it is still
worth asking if the skills learned through LL generalize to different language contexts.
Future studies should seek to determine if skills learned through LL instruction generalize
to proximal language contexts (e.g., describing a picture), to distal language contexts
(e.g., spontaneous language). Researchers should investigate supplemental supports that
may increase the generalization of language skills learned through LL in young children
with ASD. Future studies could start with prompts similar to LL during the language
sampling protocol, then progressively reduced these prompts in a stepwise fashion, to
determine if generalization of skills taught through this curriculum can be promoted.
Finally, future research should investigate other instructional methodologies that may
produce greater generalization than LL in young children with ASD.
Conclusion
The current literature on autism spectrum disorders (ASD) suggests that many
young children with ASD have delayed or disordered language development (Charman,
et al., 2003; Lord, et al., 2004; Tager-Flusberg and Joseph, 2003). Research on effective
teaching strategies for students with ASD suggests that consistent, well planned,
systematic instruction in a structured, highly predictable, learning environment is
effective for teaching academic skills to students with ASD (Watkins, et al., 2011;
Koegel, et al., 1980; Dunlap and Koegel, 1980). Direct instruction (DI), as a systematic
and explicit instructional model has been studied extensively and been found to be
effective with students from various ages and backgrounds. (Adams & Engelmann, 1996;
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Forness, 2001; Kinder, et al., 2005; Przychodzin-Havis, et al., 2005; Schieffer, et al.,
2002; White, 1988).
Although Direct Instruction has been widely researched, there is limited research
on DI specifically with children with ASD. This study adds to the existing literature that
establishes DI and specifically LL as a research based practice for young children with
ASD. Of the current published studies on the effectiveness of the LL curriculum, the
current study is the first to deliver instruction as intended by the curriculum designers
exclusively to young students with ASD, and assess participants’ language in a context
that is disparate from the LL instruction. This study provides positive evidence that the
LL instruction resulted in language skill acquisition, in all four participants.
This study, however was not able to establish a relationship between LL
instruction and measures of general language proficiency in the oral narratives of young
children with ASD. Additionally, the current study did not establish generalization of
skills learned through the LL instruction to the oral narratives of the participants. When
choosing DI programs for teaching language skills to young children with ASD,
practitioners in the field should plan additional instruction that will assist students to
generalize learned skills to novel language contexts. Future research regarding the LL
curriculum for young children with ASD should focus on the generalization of skills
taught through DI methodology to other novel language contexts and measures of
language microstructure.

124

REFERENCES
Adams, G. L., & Engelmann, S. (1996). Research on direct instruction: 25 Years beyond
DISTAR. Educational Achievement Systems, 319 Nickerson Street, Suite 112,
Seattle, WA 98109.
Alt, M., Arizmendi, G. D., & Beal, C. R. (2014). The relationship between mathematics
and language: Academic implications for children with specific language
impairment and English language learners. Language, Speech, and Hearing
Services in Schools, 45(3), 220-233.
American Speech-Language-Hearing Association. (1982). Language [Relevant Paper].
Retrieved from http://www.asha.org/policy/RP1982-00125/
American Speech-Language-Hearing Association. (1993). Definitions of communication
disorders and variations [Relevant Paper]. Retrieved from
http://www.asha.org/policy/RP1993-00208/
American Psychiatric Association. (1994). Diagnostic and statistical manual of mental
disorders (4th ed.). Washington, DC: Author.
American Psychiatric Association. (2013). Diagnostic and statistical manual of mental
disorders (5th ed.). Arlington, VA: American Psychiatric Publishing.
Anderson, R. B. (1977). The effectiveness of Follow Through: Evidence from the
national analysis. Curriculum Inquiry, 7(3), 209-226.
Autism and Developmental Disabilities Monitoring Network. (2014). Prevalence of

125

Autism Spectrum Disorder among children aged 8 years — Autism and
Developmental Disabilities Monitoring Network, 11 sites, United States, 2010.
Morbidity and mortality weekly report. Surveillance summaries, 63(2), 1-21.
Retrieved from http://www.cdc.gov/mmwr/pdf/ss/ss6302.pdf
Bayley, N. (2006). Bayley Scales of Infant and Toddler Development–Third Edition
[Measurement instrument]. San Antonio, TX: Harcourt Assessment.
Bailey, A., Phillips, W., & Rutter, M. (1996). Autism: Towards an integration of clinical,
genetic, neuropsychological, and neurobiological perspectives. Journal of Child
Psychology & Psychiatry & Allied Disciplines, 37(1), 89-126. doi:10.1111/14697610.ep11829373
Barbash, S. (2012). Clear teaching: With direct instruction, Siegfried Engelmann
discovered a better way of teaching. Education Consumers Foundation. Retrieved
from http://education-consumers.org/pdf/CT_111811.pdf
Barnes, J., & Baron-Cohen, S. (2012). The big picture: Storytelling ability in adults with
Autism Spectrum conditions. Journal of Autism and Developmental Disorders,
42(8), 1557-1565. doi:10.1007/s10803-011-1388-5
Bartolucci, G., Pierce, S. J., & Streiner, D. (1980). Cross-sectional studies of grammatical
morphemes in autistic and mentally retarded children. Journal of Autism and
Developmental Disorders, 10(1), 39-50.
Becker, W. C., & Gersten, R. (1982). A follow-up of Follow Through: The later effects
of the Direct Instruction model on children in fifth and sixth grades. American
Educational Research Journal, 19(1), 75-92.

126

Benner, G. J., Trout, A., Nordness, P. D., Nelson, J. R., Epstein, M. H., Knobel, M.-L., . .
. Birdsell, R. (2002). The effects of the Language for Learning program on the
receptive language skills of kindergarten children. Journal of Direct Instruction,
2(2), 67-74.
Bennett, T. A., Szatmari, P., Georgiades, K., Hanna, S., Janus, M., Georgiades, S., . . .
Thompson, A. (2014). Language impairment and early social competence in
preschoolers with Autism Spectrum Disorders: A comparison of DSM-5 profiles.
Journal of Autism and Developmental Disorders, 44(11), 2797-2808.
doi:10.1007/s10803-014-2138-2
Bleuler, E. (1950). Dementia praecox or the group of schizophrenias. New York:
International Universities Press.
Botting, N. (2002). Narrative as a tool for the assessment of linguistic and pragmatic
impairments. Child Language Teaching & Therapy, 18(1), 1-21.
doi:10.1191/0265659002ct224oa
Botting, N., & Conti‐Ramsden, G. (2008). The role of language, social cognition, and
social skill in the functional social outcomes of young adolescents with and
without a history of SLI. British Journal of Developmental Psychology, 26(2),
281-300.
Boudreau, D. M., & Hedberg, N. L. (1999). A comparison of early literacy skills in
children with specific language impairment and their typically developing peers.
American Journal of Speech-Language Pathology, 8(3), 249-260.
Brown, R. (1973). A first language: The early stages. Cambridge, Mass: Harvard
University Press.

127

Brown, L., Sherbenou, R. J., & Johnsen, S. K. (1997). Test of Non-Verbal Intelligence
(TONI-3) [Measurement instrument]. Austin, TX: Pro-Ed.
Bryson, S. E., Clark, B. S., & Smith, I. M. (1988). First report of a Canadian
epidemiological study of autistic syndromes. Journal of Child Psychology and
Psychiatry, 29(4), 433-445.
Bzoch, K. R., League, R., & Brown, V. L. (2003). Receptive-expressive Emergent
Language Test [Measurement instrument]. Austin, TX: Pro-ed.
Calkins, L., Louis, N., Hartman, A., Franco, E. D., Wears, K., Cronin, R., . . . Holley, C.
(2015). Units of Study for Teaching Reading: Grade K. Portsmouth, NH:
Heinemann
Capps, L., Losh, M., & Thurber, C. (2000). “The frog ate the bug and made his mouth
sad”: Narrative competence in children with autism. Journal of Abnormal Child
Psychology, 28(2), 193-204.
Catts, H. W., Fey, M. E., Tomblin, J. B., & Zhang, X. (2002). A longitudinal
investigation of reading outcomes in children with language impairments. Journal
of Speech, Language, and Hearing Research, 45(6), 1142-1157.
Catts, H. W., Hogan, T. P., & Fey, M. E. (2003). Subgrouping poor readers on the basis
of individual differences in reading-related abilities. Journal of Learning
Disabilities, 36(2), 151-164.
Charman, T., Baron-Cohen, S., Swettenham, J., Baird, G., Drew, A., & Cox, A. (2003).
Predicting language outcome in infants with autism and pervasive developmental
disorder. International Journal of Language & Communication Disorders, 38(3),
265-285.

128

Charman, T., Drew, A., Baird, C., & Baird, G. (2003). Measuring early language
development in preschool children with autism spectrum disorder using the
MacArthur Communicative Development Inventory (Infant Form). Journal of
Child Language, 30(1), 213-236.
Chown, N. (2012). History and first descriptions of autism: A response to Michael
Fitzgerald. Journal of autism and developmental disorders, 42(10), 2263-2265.
Christensen, D., L,, Baio, J., Braun, K., V., et al. (2016). Prevalence and characteristics of
autism spectrum disorder among children aged 8 years — Autism and
Developmental Disabilities Monitoring Network, 11 sites, United States, 2012.
MMWR Surveillance summary 2016; 65 (No. SS-3): 1–23. Retrieved from
http://dx.doi.org/10.15585/mmwr.ss6503a1
Cole, K. N., Dale, P. S., Mills, P. E., & Jenkins, J. R. (1993). Interaction between early
intervention curricula and student characteristics. Exceptional Children, 60(1),
17-28.
Condouris, K., Meyer, E., & Tager-Flusberg, H. (2003). The relationship between
standardized measures of language and measures of spontaneous speech in
children with autism. American Journal of Speech-Language Pathology, 12(3),
349-358.
Conti-Ramsden, G., & Botting, N. (2008). Emotional health in adolescents with and
without a history of specific language impairment (SLI). Journal of Child
Psychology and Psychiatry, 49, 516–525.

129

Cronin, K. A. (2014). The relationship among oral language, decoding skills, and reading
comprehension in children with autism. Exceptionality, 22(3), 141-157.
doi:10.1080/09362835.2013.865531
Dean, M., Adams, G. F., & Kasari, C. (2013). How narrative difficulties build peer
rejection: A discourse analysis of a girl with autism and her female peers.
Discourse Studies, 15(2), 147-166.
de Marchena, A. B., Eigsti, I. M., & Yerys, B. E. (2015). Brief report: Generalization
weaknesses in verbally fluent children and adolescents with autism spectrum
disorder. Journal of Autism and Developmental Disorders, 45(10), 3370-3376.
Dickinson, D. K., & McCabe, A. (2001). Bringing it all together: The multiple origins,
skills, and environmental supports of early literacy. Learning Disabilities
Research and Practice, 16(4), 186-202.
Diehl, J. J., Bennetto, L., & Young, E. C. (2006). Story recall and narrative coherence of
high-functioning children with autism spectrum disorders. Journal of Abnormal
Child Psychology, 34(1), 83-98.
Dunlap, G., & Koegel, R. L. (1980). Motivating autistic children through stimulus
variation. Journal of Applied Behavior Analysis, 13(4), 619-627.
Durkin, K., & Conti-Ramsden, G. (2007). Language, social behavior, and the quality of
friendships in adolescents with and without a history of specific language
impairment. Child Development, 78(5), 1441-1457. doi:10.2307/4620714
Durkin, K., Mok, P. L., & Conti‐Ramsden, G. (2015). Core subjects at the end of primary
school: Identifying and explaining relative strengths of children with specific

130

language impairment (SLI). International Journal of Language & Communication
Disorders, 50(2), 226-240.
Ebert, K. D., & Scott, C. M. (2014). Relationships between narrative language samples
and norm-referenced test scores in language assessments of school-age children.
Language, Speech, and Hearing Services in Schools, 45(4), 337-350.
Eisenberg, S. L., Ukrainetz, T. A., Hsu, J. R., Kaderavek, J. N., Justice, L. M., & Gillam,
R. B. (2008). Noun phrase elaboration in children’s spoken stories. Language,
Speech, and Hearing Services in Schools, 39(2), 145-157.
Engelmann, S. (2007). Teaching needy kids in our backward system. ADI Press.
Retrieved from http://www.nifdi.org/research/history-of-diresearch/projectfollowthrough
Engelmann, S., & Colvin, G. (2006). Rubric for identifying authentic direct instruction
programs. Engelmann Foundation. Retrieved from
http://www.zigsite.com/trainingvideos/PDFs/rubric.pdf
Engelmann, S., Haddox, P., Hanner, S., & Osborn, J. (2002). Corrective reading thinking
basics: Comprehension A. Columbus, OH: SRA McGraw-Hill.
Engelmann, S., & Osborn, J. (2008). Language for Learning. Columbus, OH:
SRA/McGraw-Hill.
Every Student Succeeds Act., 20 U.S.C. § 6301 (2015).
Finestack, L. H., Payesteh, B., Disher, J. R., & Julien, H. M. (2014). Reporting child
language sampling procedures. Journal of Speech, Language, and Hearing
Research, 57(6), 2274-2279.

131

Flores, M. M., & Ganz, J. B. (2014). Comparison of direct instruction and discrete trial
teaching on the curriculum-based assessment of language performance of students
with autism. Exceptionality, 22(4), 191-204.
Flores, M. M., Nelson, C., Hinton, V., Franklin, T. M., Strozier, S. D., Terry, L., &
Franklin, S. (2013). Teaching reading comprehension and language skills to
students with autism spectrum disorders and developmental disabilities using
direct instruction. Education and Training in Autism and Developmental
Disabilities, 48(1), 41-48.
Flores, M. M., Schweck, K. B., & Hinton, V. (2016). Teaching language skills to
preschool students with developmental delays and autism spectrum disorder using
Language for Learning. Rural Special Education Quarterly, 35(1), 3-12.
Forness, S. R. (2001). Special education and related services: What have we learned from
meta-analysis? Exceptionality, 9(4), 185-197.
Fountas, I. C., & Pinnell, G. S. (1996). Guided reading: Good first teaching for all
children. Portsmouth, NH: Heinemann.
Fujiki, M., Brinton, B., Isaacson, T., & Summers, C. (2001). Social behaviors of children
with language impairment on the playground a pilot study. Language, Speech,
and Hearing Services in Schools, 32(2), 101-113.
Gabig, C. S. (2013). Mean length of utterance (MLU). In F. R. Volkmar (Ed.),
Encyclopedia of autism spectrum disorders (pp. 1813-1814). New York, NY:
Springer New York.

132

Gallagher, T. M. (1993). Language skill and the development of social competence in
school-age children. Language, Speech, and Hearing Services in Schools, 24(4),
199-205.
Ganz, J. B., & Flores, M. M. (2009). The effectiveness of direct instruction for teaching
language to children with autism spectrum disorders: Identifying materials.
Journal of Autism and Developmental Disorders, 39(1), 75-83.
Generalization. (n.d.). In Merriam-Webster online. Retrieved from http://www.merriamwebster.com/dictionary/generalization
Gersten, R. M., Becker, W. C., Heiry, T. J., & White, W. A. T. (1984). Entry IQ and
yearly academic growth of children in direct instruction programs: A longitudinal
study of low SES children. Educational Evaluation and Policy Analysis, 6(2),
109-121.
Gersten, R., & Carnine, D. (1984). Direct instruction mathematics: A longitudinal
evaluation of low-income elementary school students. The Elementary School
Journal, 395-407.
Gersten, R., Carnine, D., Zoref, L., & Cronin, D. (1986). A multifaceted study of change
in seven inner-city schools. The Elementary School Journal, 257-276.
Gertner, B. L., Rice, M. L., & Hadley, P. A. (1994). Influence of communicative
competence on peer preferences in a preschool classroom. Journal of Speech,
Language, and Hearing Research, 37(4), 913-923.
Gillam, R. B., & Johnston, J. R. (1992). Spoken and written language relationships in
language/learning-impaired and normally achieving school-age children. Journal
of Speech, Language, and Hearing Research, 35(6), 1303-1315.

133

Goldman, S. (2008). Brief report: Narratives of personal events in children with autism
and developmental language disorders: Unshared memories. Journal of Autism
and Developmental Disorders, 38(10), 1982-1988.
Greenhalgh, K. S., & Strong, C. J. (2001). Literate language features in spoken narratives
of children with typical language and children with language impairments.
Language, Speech, and Hearing Services in Schools, 32(2), 114-125.
Griffin, T. M., Hemphill, L., Camp, L., & Wolf, D. P. (2004). Oral discourse in the
preschool years and later literacy skills. First Language, 24(2), 123-147.
Grossen, B. (1996) The story behind Project Follow Through. Effective School Practices
15(1). Retrieved from http://darkwing.uoregon.edu/~adiep/ft/151toc.htm
Guoa, L. Y., & Eisenbergb, S. (2015). Sample length affects the reliability of language
sample measures in 3-year-olds: Evidence from parent-elicited conversational
samples. Language, Speech, and Hearing Services in Schools, 46, 141-153.
Guralnick, M. J., Connor, R. T., Hammond, M. A., Gottman, J. M., & Kinnish, K. (1996).
The peer relations of preschool children with communication disorders. Child
development, 471-489.
Hammill, D., & Newcomer, P. L. (1997). Test of Language Development: Intermediate
(3rd ed.) [Measurement instrument]. Austin, TX: Pro-Ed.
Hammill, D., & Newcomer, P. L. (2008a). Test of Language Development: Intermediate
(4th ed.) [Measurement instrument]. Austin, TX: Pro-Ed.
Hammill, D., & Newcomer, P. L. (2008b). Test of Language Development: Primary (4th
ed.) [Measurement instrument]. Austin, TX: Pro-Ed.

134

Hayward, D. V., Gillam, R. B., & Lien, P. (2007). Retelling a script-based story: Do
children with and without language impairments focus on script and story
elements? American Journal of Speech-Language Pathology, 16(3), 235-245.
Heggerty, M. (2003). Phonemic awareness: The skills that they need to help them
succeed! River Forest, IL: Literacy Resources, Inc.
Heilmann, J. J., Miller, J. F., & Nockerts, A. (2010). Using language sample databases.
Language, Speech, and Hearing Services in Schools, 41(1), 84-95.
doi:10.1044/0161-1461(2009/08-0075)
Heilmann, J., Nockerts, A., & Miller, J. F. (2010). Language sampling: Does the length
of the transcript matter? Language, Speech, and Hearing Services in Schools,
41(4), 393-404.
Hoffman, L. M. (2009). The utility of school-age narrative microstructure indices: INMIS
and the proportion of restricted utterances. Language, Speech, and Hearing
Services in Schools, 40(4), 365-375. doi:10.1044/0161-1461(2009/08-0017)
Howlin, P. (1984). The acquisition of grammatical morphemes in autistic children: A
critique and replication of the findings of Bartolucci, Pierce, and Streiner, 1980.
Journal of Autism and Developmental Disorders, 14(2), 127-136.
Hresko, W. P., Reid, D. K., & Hammill, D. D. (1999). Test of Early Language
Development [Measurement instrument]. Austin, TX: Pro-Ed.
Hudry, K., Leadbitter, K., Temple, K., Slonims, V., McConachie, H., Aldred, C., . . .
Charman, T. (2010). Preschoolers with autism show greater impairment in
receptive compared with expressive language abilities. International Journal of
Language & Communication Disorders, 45(6), 681-690.

135

Huemer, S. V., & Mann, V. (2010). A comprehensive profile of decoding and
comprehension in autism spectrum disorders. Journal of Autism and
Developmental Disorders, 40(4), 485-493.
Hughes, D. L., McGillivray, L., & Schmidek, M. (1997). Guide to narrative language:
Procedures for assessment. Eau Claire, WI: Thinking Publications.
Individuals with Disabilities Education Act, 20 U.S.C. § 1400 (2004).
Iovannone, R., Dunlap, G., Huber, H., & Kincaid, D. (2003). Effective educational
practices for students with autism spectrum disorders. Focus on Autism and Other
Developmental Disabilities, 18(3), 150-165.
Justice, L. M., Bowles, R. P., Kaderavek, J. N., Ukrainetz, T. A., Eisenberg, S. L., &
Gillam, R. B. (2006). The index of narrative microstructure: A clinical tool for
analyzing school-age children’s narrative performances. American Journal of
Speech-Language Pathology, 15(2), 177-191.
Justice, L. M., Bowles, R., Pence, K., & Gosse, C. (2010). A scalable tool for assessing
children's language abilities within a narrative context: The NAP (Narrative
Assessment Protocol). Early Childhood Research Quarterly, 25(2), 218-234.
Kaderavek, J. N., & Sulzby, E. (2000). Narrative production by children with and without
specific language impairment: Oral narratives and emergent readings. Journal of
Speech, Language, and Hearing Research, 43(1), 34-49.
Kasari, C., & Smith, T. (2013). Interventions in schools for children with autism
spectrum disorder: Methods and recommendations. Autism, 17(3), 254-267.
Kazdin, A. E. (2011). Single-case research designs: Methods for clinical and applied
settings. New York, NY: Oxford University Press.

136

Kinder, D., Kubina, R., & Marchand-Martella, N. E. (2005). Special education and direct
instruction: An effective combination. Journal of Direct Instruction, 5(1), 1-36.
King, D., Dockrell, J., & Stuart, M. (2014). Constructing fictional stories: A study of
story narratives by children with autistic spectrum disorder. Research in
Developmental Disabilities, 35(10), 2438-2449.
Kjelgaard, M. M., & Tager-Flusberg, H. (2001). An investigation of language impairment
in autism: Implications for genetic subgroups. Language and Cognitive
Processes, 16(2-3), 287-308. doi:10.1080/01690960042000058
Klein, A. (2015). ESEA reauthorization: The Every Student Succeeds Act explained.
Education Week. Retrieved from http://www.coramcivic.org/resources/ESSA++The+Every+Student+Succeeds+Act-+Explained_010616.pdf
Koegel, R. L., Dunlap, G., & Dyer, K. (1980). Intertrial interval duration and learning in
autistic children. Journal of Applied Behavior Analysis, 13(1), 91-99.
Kover, S. T., Davidson, M. M., Sindberg, H. A., & Weismer, S. E. (2014). Use of the
ADOS for assessing spontaneous expressive language in young children with
ASD: A comparison of sampling contexts. Journal of Speech, Language, and
Hearing Research, 57(6), 2221-2233.
Kratochwill, T. R., Hitchcock, J., Horner, R. H., Levin, J. R., Odom, S. L., Rindskopf, D.
M & Shadish, W. R. (2010). Single-case designs technical documentation.
Retrieved from What Works Clearinghouse website:
http://files.eric.ed.gov/fulltext/ED510743.pdf
Kurita, H. (1985). Infantile autism with speech loss before the age of thirty months.
Journal of the American Academy of Child Psychiatry, 24(2), 191-196.

137

Liles, B. Z., Duffy, R. J., Merritt, D. D., & Purcell, S. L. (1995). Measurement of
narrative discourse ability in children with language disorders. Journal of Speech,
Language, and Hearing Research, 38(2), 415-425.
Lindsay, G., Dockrell, J. E., & Strand, S. (2007). Longitudinal patterns of behaviour
problems in children with specific speech and language difficulties: Child and
contextual factors. British Journal of Educational Psychology, 77(4), 811-828.
Losh, M., & Capps, L. (2003). Narrative ability in high-functioning children with autism
or Asperger's syndrome. Journal of Autism and Developmental Disorders, 33(3),
239-251.
Losh, M., & Gordon, P. C. (2014). Quantifying narrative ability in autism spectrum
disorder: A computational linguistic analysis of narrative coherence. Journal of
Autism and Developmental Disorders, 44(12), 3016-3025.
Lord, C., Rutter, M., DiLavore, P. C., & Risi, S. (2002). Autism Diagnostic Observation
Schedule [Measurement instrument]. Los Angeles, CA: Western Psychological
Services.
Lord C., Rutter M., DiLavore P. C., Risi S., Gotham K., & Bishop S. (2012). Autism
Diagnostic Observation Schedule (2nd ed.) [Measurement instrument]. Torrance,
CA: Western Psychological Services.
Lord, C., Shulman, C., & DiLavore, P. (2004). Regression and word loss in autistic
spectrum disorders. Journal of Child Psychology and Psychiatry, 45(5), 936-955.
Lovaas, O. I., Koegel, R., Simmons, J. Q., & Long, J. S. (1973). Some generalization and
follow-up measures on autistic children in behavior therapy. Journal of Applied
Behavior Analysis, 6(1), 131.

138

Luyster, R., Kadlec, M., Carter, A., & Tager-Flusberg, H. (2008). Language assessment
and development in toddlers with autism spectrum disorders. Journal of Autism &
Developmental Disorders, 38(8), 1426-1438. doi:10.1007/s10803-007-0510-1
Lyons, V., & Fitzgerald, M. (2007). Asperger (1906-1980) and Kanner (1894-1981), the
two pioneers of autism. Journal of Autism and Developmental Disorders, 37(10),
2022-2023.
Manolitsi, M., & Botting, N. (2011). Language abilities in children with autism and
language impairment: Using narrative as an additional source of clinical
information. Child Language Teaching and Therapy, 27(1), 39-55.
Marcus, L., Schopler, E., & Lord, C. (2000). TEACCH services for preschool children.
Preschool Education Programs for Children with Autism, 2, 215-232.
Mawhood, L., Howlin, P., & Rutter, M. (2000). Autism and developmental receptive
language disorder - a comparative follow-up in early adult life. I: Cognitive and
language outcomes. Journal of Child Psychology and Psychiatry and Allied
Disciplines, 41(5), 547-559. doi:10.1017/s002196309900579x
Mayer, M., & Mayer, M. (1971). A boy, a dog, a frog and a friend. New York, NY: Dial
Press.
Mayer, M. (1973). Frog on his own. New York, NY: Dial Press.
Mayer, M. (1974). Frog goes to dinner. New York, NY: Dial Press.
Mayes, S. D., & Calhoun, S. L. (2003). Analysis of WISC-III, Stanford-Binet: IV, and
academic achievement test scores in children with autism. Journal of Autism and
Developmental Disorders, 33(3), 329-341.

139

McCabe, A., & Bliss, L. S. (2003). Patterns of narrative discourse: A multicultural, life
span approach. Boston, MA: Allyn & Bacon.
Meyer, L. A. (1984). Long-term academic effects of the direct instruction project Follow
Through. The Elementary School Journal, 380-394.
Miles, S., & Chapman, R. S. (2002). Narrative content as described by individuals with
Down syndrome and typically developing children. Journal of Speech, Language,
and Hearing Research, 45(1), 175-189.
Miller, J. F. (2007). Documenting progress in language production: The evolution of a
computerized language analysis program. Language Disorders from a
Developmental Perspective: Essays in honor of Robin S. Chapman, 315-329.
Miller, J. F., Andriacchi, K., & Nockerts, A., (2015). Assessing language production
using SALT software. A clinician's guide to language sample analysis (2nd ed.).
Middleton, WI: SALT Software, LLC.
Miller, J., & Iglesias, A. (2015). Systematic Analysis of Language Transcripts (SALT),
Clinical Version 2016 [Computer Software]. Middleton, WI: SALT Software,
LLC.
Mok, P. L., Pickles, A., Durkin, K., & Conti‐Ramsden, G. (2014). Longitudinal
trajectories
of peer relations in children with specific language impairment. Journal of Child
Psychology and Psychiatry, 55(5), 516-527.
Morpheme. (n.d.). In Merriam-Webster online. Retrieved from http://www.merriamwebster.com/dictionary/morpheme

140

National Governors Association Center for Best Practices & Council of Chief State
School
Officers. (2010). Common core state standards. Retrieved from
http://www.corestandards.org
National Institute for Direct Instruction. (n.d.). NIFDI's research office. Retrieved from
https://www.nifdi.org/research/nifdis-research-office
National Institute for Direct Instruction. (n.d.) Project follow through. Retrieved from
https://www.nifdi.org/research/history-of-di-research/projectfollowthrough
Nation, K., Clarke, P., Wright, B., & Williams, C. (2006). Patterns of reading ability in
children with autism spectrum disorder. Journal of Autism and Developmental
Disorders, 36(7), 911-919.
Nation, K., & Snowling, M. J. (2004). Beyond phonological skills: broader language
skills contribute to the development of reading. Journal of Research in Reading,
27(4), 342-356. doi:10.1111/j.1467-9817.2004.00238.x
No Child Left Behind Act of 2001, 20 U.S.C. § 6319 (2008).
Norbury, C. F., & Bishop, D. V. (2003). Narrative skills of children with communication
impairments. International Journal of Language & Communication Disorders,
38(3), 287-313.
Norbury, C. F., Gemmell, T., & Paul, R. (2014). Pragmatics abilities in narrative
production: A cross-disorder comparison. Journal of Child Language, 41(03),
485-510.

141

Norbury, C., & Nation, K. (2011). Understanding variability in reading comprehension in
adolescents with autism spectrum disorders: Interactions with language status and
decoding skill. Scientific Studies of Reading, 15(3), 191-210.
O'Connor, I. M., & Klein, P. D. (2004). Exploration of strategies for facilitating the
reading comprehension of high-functioning students with autism spectrum
disorders. Journal Of Autism & Developmental Disorders, 34(2), 115-127.
Odom, S. L., Boyd, B. A., Hall, L. J., & Hume, K. (2010). Evaluation of comprehensive
treatment models for individuals with autism spectrum disorders. Journal of
Autism and Developmental Disorders, 40(4), 425-436.
O'Neill, D. K., Pearce, M. J., & Pick, J. L. (2004). Predictive relations between aspects of
preschool children’s narratives and performance on the Peabody Individualized
Achievement Test - Revised: Evidence of a relation between early narrative and
later mathematical ability. First Language, 24, 149-183.
doi:10.1177/0142723704043529
Owens Jr, R. E. (2013). Language disorders: A functional approach to assessment and
intervention. Boston, MA: Pearson Higher Ed.
Pankratz, M. E., Plante, E., Vance, R., & Insalaco, D. M. (2007). The diagnostic and
predictive validity of the Renfrew Bus Story. Language, Speech & Hearing
Services In Schools, 38(4), 390-399.
Parker, R. I., Vannest, K. J., Davis, J. L., & Sauber, S. B. (2011). Combining nonoverlap
and trend for single-case research: Tau-U. Behavior Therapy, 42(2), 284-299.
Paul, R. (2007). Language disorders from infancy through adolescence: Assessment &
intervention (3rd ed.). St. Louis, MO: Mosby/Elsevier Health Sciences.

142

Paul, R., & Norbury, C. (2012). Language disorders from infancy through adolescence:
Listening, speaking, reading, writing, and communicating (4th ed.). St. Louis,
MO: Elsevier Health Sciences.
Paul, R., & Smith, R. L. (1993). Narrative skills in 4-year-olds with normal, impaired,
and late-developing language. Journal of Speech, Language, and Hearing
Research, 36(3), 592-598.
Payne, T. E. (1997). Describing morphosyntax: A guide for field linguists. New York,
NY: Cambridge University Press.
Pearce, W. M., McCormack, P. F., & James, D. G. (2003). Exploring the boundaries of
SLI: Findings from morphosyntactic and story grammar analyses. Clinical
Linguistics & Phonetics, 17(4-5), 325-334.
Pennebaker, J. W., Chung, C. K., Frazee, J., Lavergne, G. M., & Beaver, D. I. (2014).
When small words foretell academic success: The case of college admissions
essays. PLoS ONE, 9(12): e115844. doi:10.1371/journal.pone.0115844
Petersen, I. T., Bates, J. E., D’Onofrio, B. M., Coyne, C. A., Lansford, J. E., Dodge, K.
A., ... & Van Hulle, C. A. (2013). Language ability predicts the development of
behavior problems in children. Journal of Abnormal Psychology, 122(2), 542.
Pickles, A., Anderson, D. K., & Lord, C. (2014). Heterogeneity and plasticity in the
development of language: A 17‐year follow‐up of children referred early for
possible autism. Journal of Child Psychology and Psychiatry, 55(12), 1354-1362.
Plavnick, J. B., Marchand-Martella, N. E., Martella, R. C., Thompson, J. L., & Wood, A.
L. (2014). A review of explicit and systematic scripted instructional programs for

143

students with autism spectrum disorder. Review Journal of Autism and
Developmental Disorders, 2(1), 55-66.
Plaisted, K. C. (2001). Reduced generalization in autism: An alternative to weak central
coherence. In J. A. Burack, T. Charman, N.Yirmiya, P. R. Zelazo (Eds.), The
development of autism: Perspectives from theory and research [Kindle Edition]
(pp. 135-154). Mahwah, NJ: Taylor and Francis.
Przychodzin-Havis, N. M., Marchand-Martella, N. E., Martella, R. C., Miller, D. A.,
Warner, L. Leonard B., & Chapman, S. (2005). An Analysis of Corrective
Reading Research. Journal of Direct Instruction, 5(1), 37–65.
Purcell, S. L., & Liles, B. Z. (1992). Cohesion repairs in the narratives of normallanguage and language-disordered school-age children. Journal of Speech,
Language, and Hearing Research, 35(2), 354-362.
Reilly, S., Bavin, E. L., Bretherton, L., Conway, L., Eadie, P., Cini, E., . . . Wake, M.
(2009). The early language in Victoria study (ELVS): A prospective, longitudinal
study of communication skills and expressive vocabulary development at 8, 12
and 24 months. International Journal of Speech and Language Pathology, 11(5),
344-357.
Reynolds, C. R., & Kamphaus, R. W. (2004). Behavior Assessment System for Children
(2nd ed.) [Measurement instrument]. Circle Pines, MN: AGS.
Rogers, S. J., Hayden, D., Hepburn, S., Charlifue-Smith, R., Hall, T., & Hayes, A.
(2006). Teaching young nonverbal children with autism useful speech: A pilot
study of the Denver model and PROMPT interventions. Journal of Autism &
Developmental Disorders, 36(8), 1007-1024. doi:10.1007/s10803-006-0142-x

144

Roid, G. H., & Miller, L. J. (2011). Leiter International Performance Scale-Revised
(Leiter-R) [Measurement instrument]. Madrid: Psymtec.
Rutter, M., Le Couteur, A., & Lord, C. (2003). Autism Diagnostic Interview-Revised
[Measurement instrument]. Los Angeles, CA: Western Psychological Services.
Schaper, R. (2002). Read It Once Again [Curriculum kit]. Inman, SC: Read It, LLC.
Schieffer, C., Marchand-Martella, N. E., Martella, R. C., Simonsen, F. L. & WaldronColer, K. M. (2002). An analysis of the reading mastery program: Effective
components and research review. Journal of Direct Instruction, 2(2), 87–119.
Schopler, E., Reichler, J., & Renner, B. (1988). The Childhood Autism Rating Scale
[Measurement instrument]. Los Angeles, CA: Western Psychological Services.
Schopler, E., Reichler, J., & Renner, B. (2010). The Childhood Autism Rating Scale
[Measurement instrument]. Los Angeles, CA: Western Psychological Services.
Schraeder, T., Quinn, M., Stockman, I. J., & Miller, J. (1999). Authentic assessment as an
approach to preschool speech-language screening. American Journal of SpeechLanguage Pathology, 8(3), 195-200.
Schreibman, L. E. (2007). The science and fiction of autism. Cambridge, Mass: Harvard
University Press.
Schreibman, L., Dawson, G., Stahmer, A. C., Landa, R., Rogers, S. J., McGee, G. G., ...
& McNerney, E. (2015). Naturalistic developmental behavioral interventions:
Empirically validated treatments for autism spectrum disorder. Journal of Autism
and Developmental Disorders, 45, 2411-2428.
Scott, C. M., & Windsor, J. (2000). General language performance measures in spoken
and written narrative and expository discourse of school-age children with

145

language learning disabilities. Journal of Speech, Language, and Hearing
Research, 43(2), 324-339.
Shillingsburg, M. A., Bowen, C. N., Peterman, R. K., & Gayman, M. D. (2015).
Effectiveness of the direct instruction Language for Learning curriculum among
children diagnosed with autism spectrum disorder. Focus on Autism and Other
Developmental Disabilities, 30(1), 44. doi:10.1177/1088357614532498
Siller, M., Swanson, M. R., Serlin, G., & George, A. (2014). Internal state language in the
storybook narratives of children with and without autism spectrum disorder:
Investigating relations to theory of mind abilities. Research in Autism Spectrum
Disorders, 8(5), 589-596. doi:10.1016/j.rasd.2014.02.002
Smith, T., Groen, A. D., & Wynn, J. W. (2000). Randomized trial of intensive early
intervention for children with pervasive developmental disorder. American
Journal on Mental Retardation, 105(4), 269-285.
Smith, T. (2013). What is evidence-based behavior analysis? The Behavior Analyst, 36,
7–33.
Snowling, M. J., Bishop, D. V. M., Stothard, S. E., Chipchase, B., & Kaplan, C. (2006).
Psychosocial outcomes at 15 years of children with a preschool history of speech‐
language impairment. Journal of Child Psychology and Psychiatry, 47(8), 759765.
Snowling, M., & Frith, U. (1986). Comprehension in “hyperlexic” readers. Journal of
Experimental Child Psychology, 42(3), 392-415.
South Carolina State Department of Education (2011). Standards for evaluation and

146

eligibility determination [State regulation resource]. Retrieved from
http://ed.sc.gov/scdoe/assets/file/programsservices/173/documents/SEED_Final.pdf
Sparrow, S. S., Cicchetti, D. V., & Balla, D. A. (2005). Vineland adaptive behavior
scales: Second edition (Vineland II), Survey interview form/caregiver rating form
[Measurment instrument]. Livonia, MN: Pearson Assessments.
St Clair, M. C., Pickles, A., Durkin, K., & Conti-Ramsden, G. (2011). A longitudinal
study of behavioral, emotional and social difficulties in individuals with a history
of specific language impairment (SLI). Journal of Communication Disorders,
44(2), 186-199.
Tager-Flusberg, H., & Joseph, R. M. (2003). Identifying neurocognitive phenotypes in
autism. Philosophical Transactions of the Royal Society of London B: Biological
Sciences, 358(1430), 303-314. doi:10.1098/rstb.2002.1198
Tager-Flusberg, H., & Sullivan, K. (1995). Attributing mental states to story characters:
A comparison of narratives produced by autistic and mentally retarded
individuals. Applied Psycholinguistics, 16(03), 241-256.
Tomblin, J. B., Zhang, X., Buckwalter, P., & Catts, H. (2000). The association of reading
disability, behavioral disorders, and language impairment among second-grade
children. Journal of Child Psychology and Psychiatry, 41(04), 473-482.
Ukrainetz, T. A., Justice, L. M., Kaderavek, J. N., Eisenberg, S. L., Gillam, R. B., &
Harm, H.
M. (2005). The development of expressive elaboration in fictional narratives.
Journal of Speech, Language, and Hearing Research, 48(6), 1363-1377.

147

U.S. Department of Education, National Center for Education Statistics (2015) Table
204.60. Percentage distribution of students 6 to 21 years old served under
Individuals with Disabilities Education Act (IDEA), Part B, by educational
environment and type of disability: Selected years, fall 1989 through fall 2013.
Retrieved from http://nces.ed.gov/programs/digest/d15/tables/dt15_204.60.asp
U.S. Department of Education, State Personnel Development Grants (2012). Final
Priorities and Definitions. Retrieved from
https://www.federalregister.gov/d/2012-18907
U.S. Department of Health and Human Services, National Institute of Health (2011).
Specific Language Impairment. NIH Publication No. 11-7751. Retrieved from
http://www.nidcd.nih.gov/health/voice/pages/specific-language-impairment.aspx
Vismara, L. A., & Rogers, S. J. (2010). Behavioral treatments in autism spectrum
disorder: What do we know? Annual Review of Clinical Psychology, 6, 447-468.
Volkmar, F. R., Paul, R., Klin, A., & Cohen, D. J. (2005). Handbook of autism and
pervasive developmental disorders (3rd ed.), Volume 1: Diagnosis, development,
neurobiology, and behavior. Hoboken, NJ; John Wiley & Sons.
Wahlberg, T., & Magliano, J. P. (2010). The ability of high function individuals with
autism to comprehend written discourse. Discourse Processes, 38(1), 119-144.
doi:10.1207/s15326950dp3801_5
Waldron-Soler, K. M., Martella, R. C., Marchand-Martella, N. E., Tso, M. E., Warner,
D. A., & Miller, D. E. (2002). Effects of a 15-week language for learning
implementation with children in an integrated preschool. Journal of Direct
Instruction, 2(2), 75-86.

148

Watkins, C., & Slocum, T. A. (2003). Elements of direct instruction. Journal of Direct
Instruction, 3, 4-32. Retrieved from https://www.nifdi.org/research/journal-ofdi/volume-3-no-2-summer-2003/449-the-components-of-direct-instruction/file.
Watkins, C. L., Slocum, T. A., & Spencer, T. D. (2011). Direct instruction: Relevance
and applications to behavioral autism treatment. Behavioral Foundations of
Effective Autism Treatment, 297-319.
White, W. (1988). A meta-analysis of the effects of direct instruction in special
education. Education and Treatment of Children, 364-374.
Wong, C., Odom, S. L., Hume, K. Cox, A. W., Fettig, A., Kucharczyk, S., . . . Schultz, T.
R. (2013). Evidence-based practices for children, youth, and young adults with
autism spectrum disorder. Chapel Hill, NC: The University of North Carolina,
Frank Porter Graham Child Development Institute, Autism Evidence-Based
Practice Review Group.
Wong, C., Odom, S. L., Hume, K. A., Cox, A. W., Fettig, A., Kucharczyk, S., . . .
Schultz, T. R. (2015). Evidence-based practices for children, youth, and young
adults with autism spectrum disorder: A comprehensive review. Journal of autism
and developmental disorders, 1-16.
World Health Organization. (2016). International statistical classification of diseases and
related health problems 10th revision. World Health Organization. Retrieved
from http://apps.who.int/classifications/icd10/browse/2016/en#/F80.1
Wrighton, C. A., Bradshaw, G. E., & Clark, I. M. (2002). Zoo-phonics: Adventures in
learning – Preschool [Curriculum kit]. Sonora, CA; Zoo-phonics®, Inc.
Yell, M. L., & Drasgow, E. (2007). Assessment for eligibility under IDEIA and the 2006

149

regulations. Assessment for Effective Intervention, 32(4), 202-211.
Yell, M. L., Drasgow, E., & Lowrey, K. A. (2005). No Child Left Behind and students
with autism spectrum disorders. Focus on Autism and Other Developmental
Disabilities, 20(3), 130-139.
Yell, M. L., & Rozalski, M. (2013). The peer-reviewed requirement of the
IDEA: An examination of law and policy. In B. G. Cook, M. Tankersley, T. J.
Landrum (eds.), Advances in Learning and Behavioral Disabilities, Volume 26:
Evidence-based practices (pp.149 – 172). Binkly, UK: Emerald Group Publishing
Limited.
Young, A., Beitchman, J., Johnson, C., Douglas, L., Atkinson, L., Escobar, M., &
Wilson, B. (2002). Young adult academic outcomes in a longitudinal sample of
early identified language impaired and control children. Journal of Child
Psychology & Psychiatry & Allied Disciplines, 43(5), 635-645.
Zevenbergen, A. A., & Whitehurst, G. J. (2003). Dialogic reading: A shared picture book
reading intervention for preschoolers. On reading books to children: Parents and
teachers, 177-200.

150

APPENDIX A
Example Language for Learning Acquisition Probe
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APPENDIX B
Example Language Sampling Protocol
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APPENDIX C
Example Inter-observer Agreement and Procedural Fidelity Check for the
Language for Learning Acquisition Probe
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APPENDIX D
Language for Learning Fidelity Check
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APPENDIX E
Narrative Language Sampling Fidelity Check
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APPENDIX F
Comprehensive Evaluation Table Data for Each Participant
Table F.1
Comprehensive evaluation results for each participant.
Assessment

Ben

Autism Diagnostic Observation Schedule (2nd ed.)
Raw Score
(Autism Cutoff)

14
16
(12) (10)

16
18
(10) (12)

Bayley Scales of Infant and Toddler Development (3rd ed.)
Cognitive Composite

85

95

95

85

Behavior Assessment System for Children (2nd ed.)
Functional Communication

40

43

32

31

Receptive-Expressive Emergent Language Test (3rd ed.)
Receptive Language
Expressive Language
Total-Language

85
81
80

76
82
75

75
76
71

91

69

Test of Early Language Development (3rd ed.)
Auditory Comprehension
Expressive Communication
Total Language Score
Vineland Adaptive Behavior Scales (2nd ed.)
Communication

Brad Raj

Henry

80
90
82
74

86

Note. All results are reported in standard score with a mean of 100 and standard
deviation of 15, except the Autism Diagnostic Observation Schedule (2nd ed.) which
reports a raw score that must exceed an autism cutoff score, and the Behavior
Assessment System for Children (2nd ed.) which is reported in T-Score, with a mean
of 50 and standard deviation of 10.
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APPENDIX G
Inter-Observer Agreement and Fidelity Table Data for Each Participant
Table G.1
Inter-observer agreement data for each participant in each phase of the study.
LL Acquisition Probe
Participant
Ben

Language Sample

Phase
B
I
M

Mean (%)
100
97
100

Range (%)
100*
93 - 100

Mean (%)
80
91
93

B
I
M

100
100
100

100*
97 - 100

95
94
95

Raj

B
I
M

97
98
100

97 - 100
87 - 100

89
91
93

97 - 91
87 – 95

Henry

B
I
M

98
99
100

93 - 100
97 – 100

87
96
95

75 – 95
96

Brad

Range (%)
90 – 93

93 – 95

Note: Language for Learning (LL), baseline (B), intervention (I), and
maintenance (M), percent agreement (%). No range data is reported for single
data points. * All data points were of equal value.
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Table G.2
Fidelity data for each participant in each phase of the study.
LL Acquisition
Probe
Participant
Ben

Brad

Raj

Henry

Phase
B
I
M

Mean
(%)
100
99
100

Range
(%)
100*
92 - 100

B
I
M

99
98
100

97 - 100
96 - 100

B
I
M

99
99
100

95 - 100
97 - 100

B
I
M

98
98
100

96 - 100
97 - 100

LL Instruction

Language
Sampling

Mean
(%)

Range
(%)

99

97 - 100

98

97 - 100

96
100
100

79 - 98

98
100
100

94 - 98

94
97
100

93

96

Mean
(%)
97
99
100

Range
(%)
98 - 100
96 – 97
100*

100*
82 - 100

Note: Language for Learning (LL), baseline (B), intervention (I), and maintenance
(M), percent fidelity (%). No range data is reported for single data points. * All data
points were of equal value.
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APPENDIX H
Language for Learning Acquisition Probe Table Data for Each Participant
Table H.1
Percent accuracy on the Language for Learning acquisition probe for Ben during the
baseline phase.

Session
1
2
3
4
5
6
7
8
9
10
11

Action
Identity
Statements (%) Statements (%)
10
30
10
0
10
0
10
20
–
–
0
0
–
–
0
0
10
0
10
0
10
10

Actions in
Pictures (%)
0
0
0
0
–
0
–
0
0
0
0

Total (%)
13
3
3
10
–
0
–
0
3
3
7

Note: Session numbers cross all participants in all locations. Dashes (–) represent
sessions for which this participant was either absent, or not scheduled to attend.
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Table H.2
Percent accuracy on the Language for Learning acquisition probe for Brad during
the baseline phase.

Session
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Action
Identity
Statements (%) Statements (%)
50
40
50
30
50
40
50
40
–
–
40
40
30
30
50
20
30
30
40
40
40
20
50
40
50
40
–
–
50
40
–
–
40
10
–
–
–
–
50
40
50
40

Actions in
Pictures (%)
30
30
30
30
–
30
30
20
30
30
20
30
30
–
20
–
30
–
–
20
30

Total (%)
40
37
40
40
–
37
30
30
30
37
27
40
40
–
37
–
27
–
–
37
40

Note: Session numbers cross all participants in all locations. Dashes (–) represent
sessions for which this participant was either absent, or not scheduled to attend.
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Table H.3
Percent accuracy on the Language for Learning acquisition probe for Raj during the
baseline phase.

Session
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Action
Statements (%)
40
30
30
20
–
–
–
50
20
10
20
20
–
–
0
–
–
0
–
10
–
10
–
0
–
–
0
–
0
0

Identity
Statements (%)
40
40
40
10
–
–
–
30
40
40
40
40
–
–
40
–
–
30
–
40
–
30
–
40
–
–
40
–
40
30

Actions in
Pictures (%)
30
10
40
40
–
–
–
40
30
40
40
40
–
–
40
–
–
30
–
30
–
30
–
40
–
–
40
–
40
40

Total (%)
37
27
37
23
–
–
–
40
30
30
33
33
–
–
27
–
–
20
–
27
–
23
–
27
–
–
27
–
27
23

Note: Session numbers cross all participants in all locations. Dashes (–) represent
sessions for which this participant was either absent, or not scheduled to attend.
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Table H.4
Percent accuracy on the Language for Learning acquisition probe for Henry during
the baseline phase.
Session
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Action
Statements (%)
0
0
–
0
–
–
0
0
0
–
0
0
0
–
–
–
0
0
–
0
–
0
–
0
–
0
–
–
0
0
–
–
0
–
–
0
–

Identity
Statements (%)
10
0
–
0
–
–
0
20
20
–
20
20
20
–
–
–
0
20
–
20
–
20
–
0
–
0
–
–
0
0
–
–
0
–
–
10
–
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Actions in
Pictures (%)
10
0
–
0
–
–
0
0
10
–
0
0
0
–
–
–
0
0
–
10
–
10
–
0
–
0
–
–
0
0
–
–
0
–
–
10
–

Total (%)
7
0
–
0
–
–
0
7
10
–
7
7
7
–
–
–
0
7
–
10
–
10
–
0
–
0
–
–
0
0
–
–
0
–
–
7
–

Session
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

Action
Statements (%)
0
–
–
–
–
0
–
0
–
–
–
–
–
0
–

Identity
Statements (%)
0
–
–
–
–
10
–
0
–
–
–
–
–
10
–

Actions in
Pictures (%)
0
–
–
–
–
10
–
20
–
–
–
–
–
0
–

Total (%)
0
–
–
–
–
7
–
7
–
–
–
–
–
3
–

Note: Session numbers cross all participants in all locations. Dashes (–) represent
sessions for which this participant was either absent, or not scheduled to attend.
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Table H.5
Percent accuracy on the Language for Learning acquisition probe for Ben during the
intervention phase.

Session

Action
Statements (%)

Identity
Statements (%)

Actions in
Pictures (%)

Total (%)

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

20
0
–
10
20
20
20
30
60
80
70
–
–
100
–
100
–
100
50
100
–
100
100
100
100
100
100
70
100
100
90
–
100
100
100
100
–
100

10
0
–
0
20
20
40
40
40
60
80
–
–
80
–
80
–
80
60
80
–
60
80
80
80
80
80
70
80
80
80
–
80
80
80
70
–
100

0
0
–
0
0
0
0
0
0
50
30
–
–
50
–
60
–
50
60
60
–
60
60
60
60
60
60
60
60
60
60
–
60
40
80
60
–
60

10
0
–
3
13
13
20
23
33
63
60
–
–
77
–
80
–
77
57
80
–
73
80
80
80
80
80
67
80
80
77
–
80
73
87
77
–
87
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Session
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

Action
Statements (%)
100
–
100
100
–
100
100
100
100
100
100
–
100
100
100
100
–
100
100
100

Identity
Statements (%)
80
–
100
100
–
70
100
100
100
100
100
–
90
100
100
100
–
100
100
100

Actions in
Pictures (%)
60
–
80
100
–
90
100
90
90
90
90
–
100
100
100
100
–
100
90
90

Total (%)
80
–
93
100
–
87
100
97
97
97
97
–
97
100
100
100
–
100
97
97

Note: Session numbers cross all participants in all locations. Dashes (–) represent
sessions for which this participant was either absent, or not scheduled to attend.
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Table H.6
Percent accuracy on the Language for Learning acquisition probe for Brad during
the intervention phase.

Session
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

Action
Statements (%)
60
–
100
100
90
90
–
100
100
90
100
100
100
100
90
70
90
100
90
80
100
100
90
100
90
–
–
100
100
100
–
90
–
100
90
100
100

Identity
Statements (%)
70
–
70
80
70
80
–
40
70
80
70
60
80
80
80
80
80
80
80
80
70
60
70
80
80
–
–
80
80
80
–
70
–
70
80
70
70
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Actions in
Pictures (%)
40
–
60
60
50
40
–
60
40
60
60
60
60
60
60
50
60
60
60
60
60
60
60
40
40
–
–
50
60
60
–
60
–
60
60
60
60

Total (%)
57
–
77
80
70
70
–
67
70
77
77
73
80
80
77
67
77
60
77
73
77
73
73
73
70
–
–
77
80
80
–
73
–
77
77
77
77

Session
59
60
61
62
63
64
65
66
67
68
69

Action
Statements (%)
100
100
–
100
90
–
70
–
90
90
100

Identity
Statements (%)
80
70
–
80
70
–
70
–
80
80
80

Actions in
Pictures (%)
60
60
–
60
60
–
50
–
60
60
50

Total (%)
80
77
–
80
73
–
63
–
77
77
77

Note: Session numbers cross all participants in all locations. Dashes (–) represent
sessions for which this participant was either absent, or not scheduled to attend.
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Table H.7
Percent accuracy on the Language for Learning acquisition probe for Raj during the
intervention phase.

Session
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Action
Statements (%)
20
–
10
60
30
–
50
50
70
50
30
–
30
30
10
40
–
40
40
40
40
–
60
–
60
90
70
40
70
70
–
70
–
70
70
90

Identity
Statements (%)
30
–
10
60
50
–
70
80
80
70
20
–
60
70
60
80
–
80
80
30
50
–
80
–
70
80
70
70
60
80
–
80
–
80
70
80
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Actions in
Pictures (%)
40
–
30
30
40
–
40
40
40
40
50
–
30
40
30
80
–
80
60
30
60
–
30
–
60
50
50
60
60
60
–
60
–
60
60
60

Total (%)
30
–
17
50
40
–
53
57
63
53
33
–
40
47
33
67
–
67
60
33
50
–
57
–
63
73
63
57
63
70
–
70
–
70
67
77

Session
67
68

Action
Statements (%)
70
80

Identity
Statements (%)
80
80

Actions in
Pictures (%)
60
60

Total (%)
70
73

Note: Session numbers cross all participants in all locations. Dashes (–) represent
sessions for which this participant was either absent, or not scheduled to attend.
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Table H.8
Percent accuracy on the Language for Learning acquisition probe for Henry during
the intervention phase

Session
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

Action
Statements (%)
0
–
0
–
0
0
10
20
–
–
10
40
60
–
–
–
50
60
60
50
50

Identity
Statements (%)
20
–
0
–
0
20
0
0
–
–
20
0
10
–
–
–
20
20
30
30
30

Actions in
Pictures (%)
0
–
30
–
0
30
20
20
–
–
0
10
10
–
–
–
10
10
10
10
20

Total (%)
7
–
10
–
0
17
10
13
–
–
10
17
27
–
–
–
27
30
33
30
33

Note: Session numbers cross all participants in all locations. Dashes (–) represent
sessions for which this participant was either absent, or not scheduled to attend.
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Table H.9
Percent accuracy on the Language for Learning acquisition probe for Ben, Brad,
Raj, and Henry during the maintenance phase.
Action
Identity
Actions in
Total
Statements (%) Statements (%)
Pictures (%)
Ben
74
100
100
100
100
77
100
100
100
100
Brad
74
100
80
60
80
77
100
80
60
80
Raj
69
80
80
73
60
77
70
60
67
70
Henry
78
50
30
30
37
Note: Henry continued intervention after Ben, Brad, and Raj moved to maintenance,
therefore only one maintenance language sample was gathered from Henry.
Student

Session
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Table H.10
Language for Learning acquisition probe mean and range percent accuracy for each participant in each phase of the study.

Participant

Phase

Action Statements
Mean
Range
(%)
(%)
8
0 – 10
83
0 – 100
100
100*

Identity Statements
Mean
Range
(%)
(%)
7
0 – 30
74
0 – 100
100
100*

Actions in Pictures
Mean
Range
(%)
(%)
0
0*
59
0 – 100
100
100*

Total (%)
Mean
Range
(%)
(%)
5
0 – 13
72
0 – 100
100
100*
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Ben

B
I
M

Brad

B
I
M

45
94
100

30 – 50
60 – 100
100*

34
74
80

10 – 40
40 – 80
80*

28
56
60

20 – 30
40 – 60
60*

35
74
80

27 – 40
57 – 80
80*

Raj

B
I
M

15
52
65

0 – 50
10 – 90
60 – 70

36
65
75

10 – 40
10 – 80
70 – 80

35
50
70

10 – 40
30 – 80
60 – 80

29
56
70

20 – 40
17 – 77
73 – 67

Henry

B
I
M

0
32
50

0*
0 – 60

9
14
30

0 – 20
0 – 30

3
14
30

0 – 20
0 – 30

4
19
37

0 – 10
0 – 33

Note: Baseline (B), intervention (I), and maintenance (M). percent fidelity (%). No range data is reported for single data points.
* All data points were of equal value.

Appendix I
Language Sample Table Data for Each Participant
Table I.1
Ben’s Narrative language sample data during each phase of the study.
Session
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Phase
B
B
I
I
I
I
I
I
I
I
I
I
I
I
M

MLUm
7.37
6.80
6.57
7.07
7.00
6.38
8.49
7.49
7.96
7.60
6.77
8.42
7.26
7.59
8.07

NDW
94
84
93
107
73
111
77
81
88
94
85
96
73
96
130

Pronouns
42
38
47
35
20
39
16
11
25
16
18
19
14
20
28

Copulas
4
5
10
4
1
13
4
1
9
7
2
7
4
4
13

PPVP
9
11
5
14
15
13
17
17
12
21
13
20
24
18
21

Note: Mean length of utterance in morphemes (MLUm), number of different words
(NDW), and number of pronouns, copulas, and present progressive verb participles
(PPVP) in baseline (B), intervention (I), and maintenance (M).
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Table I.2
Brad’s Narrative language sample data during each phase of the study.
Session
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Phase
B
B
B
B
I
I
I
I
I
I
I
I
I
I
M

MLUm
7.91
7.79
6.20
6.98
5.86
6.92
7.37
7.48
7.67
8.84
8.02
8.49
9.67
8.87
9.05

NDW
97
90
98
108
98
111
108
91
124
117
106
119
102
115
125

Pronouns
28
38
26
49
45
40
46
24
34
31
33
27
27
26
25

Copulas
6
8
6
3
11
8
8
11
11
5
4
5
10
9
11

PPVP
9
18
13
16
25
16
11
17
18
20
25
16
20
25
16

Note: Mean length of utterance in morphemes (MLUm), number of different words
(NDW), and number of pronouns, copulas, and present progressive verb participles
(PPVP) in baseline (B), intervention (I), and maintenance (M).
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Table I.3
Raj’s Narrative language sample data during each phase of the study.
Session
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Phase
B
B
B
B
B
B
I
I
I
I
I
I
I
I
M

MLUm
5.68
7.30
5.24
6.63
8.31
5.57
7.20
7.35
6.86
8.62
8.35
6.98
5.42
6.98
7.86

NDW
112
82
105
105
105
81
94
97
83
106
86
100
98
122
135

Pronouns
25
24
50
28
30
21
17
27
22
20
28
32
24
27
24

Copulas
4
10
16
6
5
9
8
3
6
8
5
10
13
7
11

PPVP
15
16
12
10
23
8
13
17
22
22
18
10
20
16
22

Note: Mean length of utterance in morphemes (MLUm), number of different words
(NDW), and number of pronouns, copulas, and present progressive verb participles
(PPVP) in baseline (B), intervention (I), and maintenance (M).
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Table I.4
Henry’s Narrative language sample data during each phase of the study.
Session
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Phase
B
B
B
B
B
B
B
B
B
B
B
I
I
I
M

MLUm
5.09
5.50
3.58
3.44
3.96
4.50
4.50
4.19
4.96
3.69
3.87
4.40
4.70
5.00
3.88

NDW
81
61
41
47
43
46
45
45
47
30
56
38
51
65
46

Pronouns
55
21
20
18
10
29
68
27
42
10
50
26
21
16
53

Copulas
3
5
4
2
1
2
7
2
7
2
7
11
7
3
5

PPVP
7
8
4
5
15
11
18
18
11
6
16
12
11
11
8

Note: Mean length of utterance in morphemes (MLUm), number of different words
(NDW), and number of pronouns, copulas, and present progressive verb participles
(PPVP) in baseline (B), intervention (I), and maintenance (M).
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Table I.5
Narrative language sample mean and range data for each participant in each phase of the study.
MLUm
Participant

NDW

Copulas

Pronouns

PPVP

Mean

Range

Mean

Range

Mean

Range

Mean

Range

Mean

Range

Ben

B
I
M

7.09
7.38
8.07

6.80 - 7.37
6.38 - 8.49

89
90
130

84 - 94
73 - 111

4.5
5.5
13

4-5
1 - 13

40
23
28

38 - 42
11 - 47

10
15.8
21

9 - 11
5 - 24

Brad

B
I
M

7.22
7.92
9.05

6.20 - 7.91
5.86 - 9.67

98
109
125

90 - 108
91 - 124

5.8
8.2
11

3-8
4 - 11

35.3
33.3
25

26 - 49
24 - 46

14
19.3
16

9 - 18
11 - 25

Raj

B
I
M

6.46
7.22
7.86

5.24 - 8.31
5.42 - 8.62

98
98
135

81 - 112
83 - 122

8.3
7.5
11

4 - 16
3 - 13

29.7
24.6
24

21 - 50
17 - 32

14
17.3
22

8 - 23
10 - 22

Henry

B
I
M

4.30
4.70
3.88

3.44 - 5.50
4.40 - 5.00

49
51
46

30 - 81
38 - 65

8.8
7.0
5

1-7
3 - 11

31.8
21
8

10 - 68
16 - 26

10.8
11.3
8

4 - 18
11 - 12
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Phase

Note: Mean length of utterance in morphemes (MLUm), number of different words (NDW), present progressive verb participles
(PPVP), baseline (B), intervention (I), and maintenance (M). No range data is reported for single data points.

