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ABSTRACT 

 
Autism spectrum disorders (ASD) are associated with many different levels of language 

and social impairment, differences in levels of cognitive impairment, varying levels of 

aberrant behavior, and discrepancies in the presence or amount of restrictive and 

repetitive behavior.  The heterogeneity found within the ASD population is coupled with 

significant heterogeneity in outcome for these individuals.  Although interventions based 

on the principles of applied behavior analysis have been repeatedly cited as evidence-

based for individuals with autism, significant discrepancies in outcome are evident within 

the literature. The heterogeneity in treatment outcome has been hypothesized as related to 

the heterogeneity of children included within the autism spectrum as well as differences 

related to treatment variables.  The current study evaluated individual child 

characteristics and differences related to intervention intensity and fidelity as predictors 

of outcome after one year of exposure to a behaviorally based intervention.  The primary 

goal of this study was to identify individual and treatment level characteristics that were 

predictive of differences in outcome for children with ASD.  Information was gathered 

from a total of 368 students with autism spectrum disorders in kindergarten through 

second grade classrooms in the School District of Philadelphia.  Correlational analyses 

and multiple regression analyses indicated that increased levels of expressive language 

skills at the start of the intervention year were correlated with and predictive of improved 

outcome.  However, no other child level variables were related to differential outcomes.  

Additionally, higher levels of treatment intensity and treatment fidelity were associated 

with improved outcome.    
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CHAPTER 1 

INTRODUCTION 

 Leo Kanner first identified autism in 1943 as a rare childhood condition observed 

and chronicled in eleven children.  In his original description of these children he 

identified a range of abilities and symptoms associated with the disorder, including 

delayed, absent, or peculiar speech, aloneness, and an insistence on sameness (Blacher & 

Christensen, 2011).  One year after Kanner’s description of autism, Hans Asperger 

(1944) published an account of four children with typical intellectual ability and speech, 

but with significant impairments in social interactions and repetitive interests and 

behaviors. As chronicled in the detailed observations of Kanner (1943) and Asperger 

(1944), children with autism displayed substantial heterogeneity in presentation, with 

varying degrees of impairments in social interactions, language, and repetitive behaviors.  

These forerunners of the present day Diagnostic and Statistical Manual of Mental 

Disorders, fourth edition, Text Revision (DSM-IV-TR; APA, 2000) classification of 

Autism Spectrum Disorders (ASD), laid the foundation for decades of research and 

clinical practice regarding etiology, intervention effectiveness and intervention 

dissemination in community settings.   

 Currently autism spectrum disorders are listed under the diagnostic category of 

Pervasive Developmental Disorders in the DSM-IV-TR and include Autistic Disorder, 

Asperger’s Disorder, Pervasive Developmental Disorder-not otherwise specified, and two 

less commonly diagnosed conditions, Rett’s Disorder and Childhood Disintegrative 

Disorder (APA, 2000).  However, increased consideration of the range of the spectrum 
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disorder has prompted the use of one name for the disorder (Autism Spectrum Disorder), 

in the fifth revision of the DSM (APA, 2012).  Under the new DSM label, ASD continues 

to reflect the significant heterogeneity in presentation including a wide range in language 

and social impairment, differences in levels of cognitive impairment, varying levels of 

aberrant behavior, and discrepancies in the presence or amount of restrictive and 

repetitive behavior.  

In addition to symptom heterogeneity, significant variation in intervention 

outcome has been identified for these individuals. That is, in most studies evaluating 

intervention outcomes for students with ASD, some students make significant progress, 

while others make minimal to no progress (Eikeseth, Smith, Jahr, & Eldevik, 2002; 

Lovaas, 1987; & Smith, Groen, & Wynn, 2000).  Given that some children who receive 

high quality evidence-based interventions make significant gains while others do not, it is 

possible that outcome differences are a function of individual characteristics 

(Shcreibman, 2000).  

Research evaluating the relationship between child characteristics and outcomes 

has produced mixed findings.  Some researchers identified differences in cognitive level, 

as indicated through an IQ score, as a predictor of later outcomes, where higher cognitive 

scores are correlated with greater positive change scores on outcome measures (Gillberg 

& Steffenburg, 1987; Volkmar, Cohen, Bergman, Hooks, & Stevenson, 1989; 

Waterhouse et al., 1996).  However, other researchers found no relationship between 

cognitive scores and later outcomes for children with autism (Ben-Itzchak, Lahat, Burgin, 

&Zachor, 2008).  Researchers have also identified differences in communication and 

language abilities as predictors of outcomes, with greater communication and language 
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abilities at an early age as predictive of improved outcomes in later cognitive scores, 

language and communication skills, social skills, and less restrictive school placements 

(Goldstein, 2002; Luyster, Qiu, Lopez, & Lord, 2007; Mawhood, Howlin, & Rutter, 

2000).  Higher levels of early play and social skills (e.g., joint attention, imitation, and 

social interaction) have also been correlated with improved outcomes (Charman et al., 

2003; Sigman & Ruskin, 1999; Schreibman & Stahmer, 2001; Toth, Munson, Melzoff, & 

Dawson, 2006), and a relationship between age and differences in outcomes has also 

been found, with younger ages at the start of intervention predictive of improved 

outcomes (Baker-Ericzen, Stahmer, & Burns, 2007).  Additionally, researchers have 

identified differences in initial diagnosis among classifications within the autism 

spectrum (Lord et al., 2006) and levels of restrictive and repetitive behavior (Helt et al., 

2008) as predictive of outcome.  Overall, the research evaluating child characteristics 

associated with differences in outcome has identified a number of variables that may 

predict differential outcomes for children with ASD.  Collectively, the extant research 

suggests that child-level characteristics may be predictors of intervention outcome 

success for children with ASD.  

In addition to child-level characteristics, researchers have identified treatment 

variables, such as type of intervention and treatment intensity to be associated with 

differential outcomes.  Overwhelmingly, interventions based on applied behavior analysis 

are considered best practice and have the most empirical support for individuals with 

ASD (National Research Council, 2001). Additionally, the research indicates that higher 

levels of treatment intensity of behavioral interventions are associated with improved 

outcomes for children with ASD (Eikeseth, Smith, Jahr, & Eldevik, 2002; Granpeesheh, 
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Kenzer & Tarbox, 2011; Lovaas, 1987; Smith, Groen, & Wynn, 2000).  That is, children 

who received a greater number of weekly hours of behaviorally based interventions were 

more likely to have significantly better outcomes than children who received fewer hours 

of intervention.  The research evaluating the combined effects of child characteristics and 

treatment intensity indicates that child-level characteristics such as cognitive ability, 

language and social skills, play skills, and age of diagnosis, may be more predictive of 

outcome than treatment intensity (Sallows and Graupner, 2005; Turner & Stone, 2007).  

Therefore, it appears that treatment intensity and child characteristics are related to 

differential outcomes for children with ASD, however the extent to which each predicts 

outcome is unclear. Additionally, which child characteristics are most predictive of 

outcome remain indistinguishable.  

There are numerous behavior analytic approaches available, adding to the 

confusion about which interventions are most suited for this population.  These 

interventions range from highly structured instructional approaches, such as Discrete 

Trial Training (DTT), to less structured naturalistic approaches, such as Pivotal Response 

Training (PRT; Prizant & Wetherby, 1998). There is a substantial body of research 

supporting both structured and naturalistic behavioral intervention approaches as 

effective for children with ASD (Birnbauer & Leach, 1993; Eikeseth, Smith, Jahr, & 

Eldevik, 2002; Koegel, Koegel, & Carter, 1999; Koegel, Koegel, Harrower, & Carter, 

1999; Lovaas, 1987; Sheinkopf & Seigel, 1998).  Research evaluating the comparative 

effectiveness of structured and naturalistic behavioral approaches yield mixed results, 

with some research indicating that naturalistic approaches are more effective for students 

with autism (Delprato, 2001), and other research indicating that naturalistic interventions 
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are more effective for skill acquisition and maintenance while structured approaches 

resulted in greater generalization of skills (Kane, Connell, & Pellecchia, 2010).  That is, it 

appears that some students have improved outcomes with structured approaches while 

others have improved outcomes with naturalistic approaches (Elliott, Hall, & Soper, 

1991; Kok, Kong, & Bernard-Opitz, 2002).  However, the active mechanisms (i.e., the 

components of the intervention associated with change in outcome) of each approach 

associated with the differential outcomes have yet to be convincingly identified. 

An additional variable associated with differences in outcome is treatment 

fidelity, or the extent to which an intervention is implemented accurately (Hagermoser, 

Sanetti, & Kratochwill, 2009; Pellecchia et al., 2011).  Overall, research evaluating the 

relationship between treatment fidelity and outcomes indicates that higher levels of 

treatment fidelity result in better outcomes (Durlack & Dupree, 2008; O’Donnell, 2008).  

However, very limited research has specifically evaluated the relationship between 

treatment fidelity and outcomes for children with ASD.  In the only study of its kind, 

Strain and Bovey (2011) found significantly improved outcomes for children with ASD 

related to increased levels of treatment fidelity.  This study provides strong preliminary 

support for the need to monitor and address treatment fidelity in order to maximize 

outcomes for children with ASD.  Further research is needed to support this finding.    

The purpose of the current study is to extend and clarify the research evaluating 

predictors of outcome for children with ASD.  A current research project funded by the 

National Institute of Mental Health (NIMH) and the Institute of Education Sciences 

(IES), the Philadelphia Autism Instructional Methods Study (Philly AIMS), provides a 

fortuitous opportunity to extend this line of research.  Philly AIMS is a large-scale project 
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conducted by the Center for Autism Research within the University of Pennsylvania and 

The Children’s Hospital of Philadelphia evaluating the implementation and sustainability 

of an evidence-based program for children with autism within the School District of 

Philadelphia.  The project provides staff training and support for the implementation of a 

program based on the principles of applied behavior analysis, the Strategies for Teaching 

based on Autism Research (STAR) program in kindergarten through second grade autism 

support classrooms.  The STAR program includes both structured (Discrete Trial 

Training) and naturalistic (Pivotal Response Training) behavioral approaches as primary 

intervention components.  Additionally, research evaluating the STAR program indicates 

the program is effective for children with ASD (Arick et al., 2003).      

The primary goal of the current study was to use the Philly AIMS data to identify 

child-level characteristics and treatment level variables that were predictive of change in 

IQ score as the outcome measure for children with ASD who participated in the study.  

Child characteristics and intervention variables were evaluated after one year of 

intervention using the STAR program by asking the following questions:  

Question	
  1.	
  Do	
  the	
  individual	
  student	
  characteristics	
  measured	
  predict	
  outcome	
  

within	
  a	
  behavioral	
  intervention	
  for	
  students	
  with	
  autism?	
  	
  Specifically,	
  researchers	
  

evaluated	
  various	
  child	
  level	
  characteristics	
  using	
  measures	
  of	
  language	
  ability,	
  

adaptive	
  skills,	
  autism	
  severity,	
  challenging	
  behavior,	
  and	
  social	
  skills.	
  Those	
  

measures	
  were	
  then	
  investigated	
  as	
  possible	
  predictors	
  of	
  differential	
  outcome	
  for	
  

children	
  with	
  ASD.	
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Hypothesis	
  1.	
  It	
  was	
  hypothesized	
  that	
  child	
  level	
  characteristics	
  such	
  as	
  

language	
  skills,	
  aberrant	
  behavior,	
  and	
  social	
  skills	
  would	
  be	
  correlated	
  with	
  and	
  

predictive	
  of	
  outcome.	
  	
  

Question	
  2.	
  Is	
  there	
  a	
  relationship	
  between	
  intervention	
  intensity	
  and	
  outcome?	
  

In	
  the	
  Philly	
  AIMS	
  trial,	
  researchers	
  collected	
  treatment	
  intensity	
  data	
  (e.g.,	
  number	
  

of	
  intervention	
  hours	
  per	
  week)	
  for	
  each	
  intervention	
  component	
  in	
  the	
  STAR	
  

program	
  (e.g.,	
  DTT,	
  PRT,	
  and	
  FR)	
  and	
  evaluated	
  the	
  relationship	
  with	
  changes	
  in	
  IQ	
  

score.	
  	
  	
  

Hypothesis	
  2.	
  It	
  was	
  hypothesized	
  that	
  increased	
  levels	
  of	
  treatment	
  intensity	
  

(a	
  greater	
  number	
  of	
  weekly	
  intervention	
  hours)	
  would	
  be	
  correlated	
  with	
  and	
  

predictive	
  of	
  outcome.	
  	
  

Question	
  3.	
  	
  Is	
  there	
  a	
  relationship	
  between	
  intervention	
  fidelity	
  and	
  outcome?	
  

Lastly,	
  the	
  relationship	
  between	
  levels	
  of	
  intervention	
  fidelity	
  for	
  each	
  intervention	
  

and	
  student	
  outcomes	
  were	
  evaluated.	
  

Hypothesis 3.  It was hypothesized that higher levels of intervention fidelity 

would be correlated with and predictive of outcome.  
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CHAPTER 2 

LITERATURE REVIEW 

 Autism is a complex neurobiological disorder usually diagnosed in early 

childhood and lasting throughout a person’s life (NICHD, 2005).  It has become one of 

the most recognized disabilities in the United States and it is one of the most common 

developmental disabilities diagnosed. Currently, it is estimated that 1 out of every 88 

children in the United States is diagnosed with an Autism Spectrum Disorder (CDC, 

2012).  Autism is characterized by impairments across three main areas: social 

reciprocity, communication, and restrictive and repetitive behavior (APA, 2000).  

However, individuals diagnosed with autism display varying levels of impairments in 

these domains, ranging from mild to severe (Jensen & Spannagel, 2011).  Two related 

diagnoses, Asperger’s disorder and Pervasive Developmental Disorder – not otherwise 

specified (PDD-NOS), represent milder forms of the disorder (APA, 2000).   

Autism Heterogeneity 

The various terms used to describe autism reflect the significant presentation of 

heterogeneity in the disorder.  Autism is associated with many different levels of 

language and social impairment, variant mental ages, diversity in levels of cognitive 

impairment, varying levels of aberrant behavior, and discrepancies in the presence of 

restrictive and repetitive behavior (Waterhouse et al., 1996). The diagnosis of autism 

includes individuals found on a wide-range spectrum, from those exhibiting severe 

impairments across multiple areas of functioning to those displaying mild deficits in 

language and social areas of functioning.  Formal diagnostic systems have assumed the 

presence of a core disorder (e.g., Autistic Disorder) and non-core groups (e.g., Asperger’s 
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disorder and PDD-NOS; see APA, 1987; & APA, 2000).  However, other researchers 

have suggested an autistic continuum, rather than a sharp boundary between core and 

non-core groups (Cohen, Paul, & Volkmar, 1986; Wing, 1988).  Yet other areas of 

research have proposed two types of autism, high functioning and low functioning 

(Cohen, Paul, & Volkmar, 1987; Tsai, 1992).  As the disorder takes shape in its many 

presentations, the term “Autism Spectrum Disorders” (APA, 2012) will be the 

classification used to represent all presentations of autism, including Asperger’s disorder, 

and PDD-NOS.  

 The symptom heterogeneity found within the ASD population is parallel only to 

the outcome heterogeneity after intervention.  Interventions based on the principles and 

techniques of applied behavior analysis have been repeatedly cited as the most effective 

evidence-based practices (EBP) for individuals with autism (National Autism Center, 

2009); however, significant outcome differences are evident within the behavioral 

literature (Schreibman & Anderson, 2001).  That is, in most studies evaluating the 

effectiveness of behavioral treatments for students with autism, some students make 

significant progress, while others make minimal to no progress (Eikeseth, Smith, Jahr, & 

Eldevik, 2002; Lovaas, 1987; Smith, Groen, & Wynn, 2000).   

These inconsistent intervention outcomes lead researchers to question which 

variables influence treatment outcomes.  The heterogeneity in treatment outcome has 

been hypothesized as related to the symptom heterogeneity found on the spectrum 

(Shcreibman, 2000).  Given that some children who receive high quality EBP fail to 

make significant gains, it is hypothesized that differences in outcome for children with 

ASD are related to differences in levels of impairment. That is, a combination of 
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treatment and child characteristics are most likely related to differences in outcome.  The 

heterogeneous presentation of symptomology within the ASD population has served to 

complicate the scientific and clinical detection of predictors of intervention outcomes.  

Variables Associated With Outcome 

Evaluations of Child Characteristics on Differential Student Outcomes 

Limited research exists evaluating differences in outcome related to child 

characteristics, with mixed findings evident in the literature.  Several studies have 

evaluated the relationship between initial IQ scores and intervention outcome, in which 

cognitive level (as indicated by the initial IQ score) was repeatedly identified as a 

predictor of outcome for children with autism (e.g., Gillberg & Steffenburg, 1987; 

Volkmar, Cohen, Bergman, Hooks, & Stevenson, 1989; Waterhouse et al., 1996).  Harris 

and Handleman (2000) examined the relationship between age and IQ with educational 

placement for 27 children with autism following four-to-six years of behavioral 

intervention.  They found that younger children with higher IQ scores were more likely to 

be placed in inclusive classrooms following intervention, whereas children who had 

lower IQ scores and were older at intake were more likely to be placed in special 

education classrooms. In a related study, Szatmari, Bryson, Boyle, Streiner, and Duku 

(2003) examined the extent to which early cognition and language skills predicted 

outcome after two and six years of intervention.  They found that higher IQ scores and 

language skills strongly predicted improved outcomes, and that these results were stable 

over time.  Furthermore, Ben-Itzchak and Zachor (2007) examined the relationship 

between cognition, communication, and socialization skills with outcome after one year 

of behavioral intervention.  Results of this study indicated that children with higher IQ 
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scores and social skills on standardized measures were more likely to have improved 

outcomes.  Similarly, Remington and colleagues (2007) evaluated differential outcomes 

for 23 preschool-aged children who received intensive behavioral intervention.  They 

found that children who had higher initial IQ scores, as well as communication and social 

scores and more behavioral problems were more likely to have better outcomes following 

two years of intervention.   

There is also research demonstrating no relationship between IQ and outcome for 

children with autism. Ben-Itzchak, Lahat, Burgin, and Zachor (2008) examined the 

relationship between cognitive ability and intervention outcome for children with ASD 

after one year of intervention with results indicating that baseline IQ score did not predict 

improved outcomes. However, as a whole, the research examining the relationship 

between cognitive ability and intervention outcome indicates that higher IQ scores, along 

with other variables, are prognostic indicators of improved outcome for children with 

autism, with some limited research finding opposing results.       

Researchers have also examined the predictive relationship of communication and 

language abilities with intervention outcome for children with autism, indicating that 

early communication and language abilities are likely indicators of later improved 

outcomes.  Luyster, Qiu, Lopez, and Lord (2007) evaluated the predictive relationship of 

measures of early language ability and later outcome for 63 children with autism.  The 

authors evaluated the relationship between communication scores at ages 2 and 3 years 

with outcomes at 9 years of age.  They found that children who had higher receptive and 

expressive language scores at age 3, as well as those who used symbolic gestures at age 

2, were likely to have improved IQ scores, expressive language, and adaptive skills at 
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nine years of age.  Similarly, Goldstein (2002) evaluated language skills as predictors of 

outcome and found that verbal imitation skills, combined with higher IQ scores at an 

early age strongly predicted language outcome following communication intervention for 

young children with autism.  Furthermore, Mawhood, Howlin, and Rutter (2000) 

conducted a longitudinal study of males with autism or language disorders, matched on 

non-verbal IQ in childhood, and evaluated differences in outcomes for the two groups.  

They also found that language ability in childhood strongly predicted improved outcomes 

in early adulthood for individuals with autism.  Overall, the research evaluating early 

language skills as predictors of outcome indicates that the presence or absence of early 

language is a strong predictor of later outcome for children with autism. 

 In addition to cognitive and language skills, researchers have evaluated the 

predictive relationship of other child-level characteristics and outcome.  Charman and 

colleagues (2003) evaluated the association between diagnosis, play, joint attention, and 

imitation skills with language outcomes for 18 children with ASD.  They found that the 

presence of joint attention and imitation skills at 20 months of age were strongly 

associated with improved language outcomes at 42 months of age.  Additionally, children 

who were diagnosed with PDD-NOS at an early age were more likely to have better 

language outcomes than those diagnosed with autism.  Early play skills were not 

associated with outcome in this study.  Similarly, other researchers also evaluated the 

relationship between early joint attention and play skills with later outcome.  Toth, 

Munson, Melzoff, and Dawson (2006) investigated the relationship between joint 

attention, imitation, and play skills with language outcome for 60 preschool-aged 

children with ASD.  They found that these skills were strongly associated with later 
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language ability.  Sigman and Ruskin (1999) also evaluated joint attention and social 

skills as predictors of outcome.  They conducted a longitudinal investigation of changes 

in social competency for 155 children with autism, Down syndrome, and developmental 

delays. Children in this study were followed for an average of eight years during which 

they received a variety of special education and therapy services.  For children diagnosed 

with autism, early joint attention skills were found to predict later improvements in 

expressive language and play skills.  Additionally, children with greater nonverbal 

communication skills were more likely to have improved social skills in later childhood.   

Investigations into the predictive relationship between social skills and later 

outcomes have also been conducted.  Ingersoll, Schreibman, and Stahmer (2001) 

evaluated levels of peer social avoidance exhibited by students with autism and its effect 

on treatment outcome within an inclusive preschool classroom. Six children with autism 

participated in this study, and were divided into two groups matched on mental age and 

language level with differences in levels of peer social avoidance.  The results of this 

study indicated that students with higher levels of peer social avoidance showed less 

improvement in language skills and social behavior; thus, level of peer social avoidance 

may be predictive of outcome within an inclusive educational environment.   

Expanding upon this line of research, Sherer and Schreibman (2005) included a 

wider range of predictive variables in order to identify specific behavioral profiles 

associated with outcome.  The results of this study found that students who exhibited low 

rates of toy play, low rates of approach behavior, low rates of verbal self-stimulatory 

behavior, and moderate to high rates of non-verbal self-stimulatory behavior had little or 

no gains after intervention.  However, students who exhibited moderate to high interest in 
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toys, were tolerant of others within close proximity, exhibited moderate to high rates of 

verbal self-stimulatory behavior, and low to moderate rates of non-verbal self-stimulatory 

behavior made significant gains in the areas of language, play, and social skills following 

intervention. Both groups were similar regarding measures of intelligence, language, and 

autism severity.  Thus, the primary difference between the two groups was their 

performance in the behavioral domains mentioned above, indicating that these variables 

may significantly affect treatment outcome. 

Additionally, limited research has evaluated the relationship between 

demographic variables and outcome. Baker-Ericzen, Stahmer, and Burns (2007) 

evaluated whether gender, age, or ethnicity were associated with intervention outcomes.  

The results of this analysis revealed no significant differences between gender and 

ethnicity related to outcome.  However, younger children (under three years of age) 

showed the most improvement following intervention.  

In addition to research evaluating child characteristics predictive of improved 

outcome, other researchers have evaluated child characteristics that predict recovery (loss 

of the ASD diagnosis) or optimal outcome for children with ASD.  Sutera and colleagues 

(2007) evaluated predictors of optimal outcome for toddlers diagnosed with ASD.  They 

assessed differences between groups of children at age two who lost the diagnosis at age 

four and those who retained the diagnosis at this age.  Children diagnosed with PDD-

NOS were more likely to lose the diagnosis than those diagnosed with autism.  

Additionally, children who lost the diagnosis had significantly higher motor skills at age 

two than those who retained the diagnosis.  No differences were found in symptom 

severity, socialization skills, or communication skills between the two groups of children.  
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Lord et al. (2006) also evaluated differences between children who lost the diagnosis of 

ASD and those who retained the diagnosis.  They examined changes in diagnosis from 

ages two to nine.  Children who received a non-spectrum diagnosis at age nine were more 

likely to have had an original diagnosis of PDD-NOS and not the core disorder, autism. 

More than 10% of children with a PDD-NOS diagnosis at age two moved off of the 

spectrum by age nine, while only 1 child out of 84 with a diagnosis of autism at age two 

was given a non-spectrum diagnosis at age nine.  Additionally, Kelley, Naigles, and Fein 

(2010) compared differences in individual characteristics for 13 children who lost the 

ASD diagnosis and 14 high functioning children with ASD who retained the diagnosis, 

matched on age, gender, and non-verbal IQ.  They found that children who lost the 

diagnosis were more likely to have average language skills and adaptive behavior, as well 

as exhibit average levels of problem behaviors. They were also more likely to have been 

diagnosed early, and receive intensive early intervention.  In addition to these direct 

analyses, Helt and colleagues (2008) conducted a comprehensive review of existing 

research evaluating early predictive variables associated with later autism recovery.  The 

review indicated that cognitive and motor development as well as an initial diagnosis of 

PDD-NOS instead of autism, were the strongest predictors of recovery.  Additionally, 

they found that several physiological factors may be predictive of later outcome.  

Specifically, accelerated head circumference growth, the presence of seizures, and high 

levels of restrictive and repetitive behaviors were indicated as prognostic indicators of 

poorer outcomes.   

In summary, research evaluating individual child characteristics associated with 

later outcomes has produced mixed findings.  For example, researchers identified early 
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cognitive ability, as indicated by an IQ score, as a strong predictor of later improved 

outcomes. Others have identified the presence of language and communication skills as 

the strongest predictors of improved outcome. Some studies indicate that initial diagnosis 

was the strongest predictor of improved outcome, yet there was no relationship found 

between autism severity and outcome.  Yet others have identified play, social, and motor 

skills as predictors of improved outcome.  Finally, researchers have identified some 

physiological factors that may predict differences in outcome, such as head 

circumference growth and the presence of seizures.  Collectively, this research suggests 

many child-level characteristics that may serve as predictors of outcome for children with 

ASD.  It should be noted that none of this research evaluated differences in treatment 

variables (e.g., intensity, time, fidelity) associated with outcome.                     

Evaluations of Intervention Variables on Differential Student Outcomes 

Differences In Intervention Intensity Related to Outcomes 

In addition to research evaluating the relationship between child characteristics 

and outcomes, researchers have also evaluated the effects of intervention variables 

associated with differences in outcome. Several studies have evaluated the effects of 

differences in treatment intensity, or amount of time in intervention, on differential 

outcomes.  Lovaas (1987) was one of the first to demonstrate significant differences in 

outcome based on treatment intensity. Children who participated in this study were 

assigned to one of two groups, an experimental group, in which 19 children received 

more than 40 hours of one-to-one DTT each week, or a control group in which 19 

children received ten hours or less of one-to-one DTT each week.  The results of this 

study indicated that the experimental group scored significantly higher on measures of IQ 



	
   17	
  

as compared to the control group, and that 47% of the children in the experimental group 

achieved “normal functioning.”  Lovaas defined normal functioning as those students 

who had successfully completed first grade within a regular education classroom and had 

obtained an IQ score within the average range on the Weschler Intelligence Scale for 

Children-Revised.  The outcomes for children who received high intensity intervention 

were in striking contrast to those of the students in the control group, with only 2% of the 

students in this group achieving normal functioning.  On average, the students in the 

experimental group gained 30 more IQ points than those in the control group.  Although 

this study did not evaluate differences in outcome based in child-level characteristics, it 

clearly indicated that differences in treatment intensity were strongly associated with 

differences in outcome.   

However, some critics questioned the validity of the results and pointed to design 

limitations found in the study, such as a lack of random assignment and selection criteria 

that limited participation to children with relatively high IQs (Gresham & MacMillan, 

1997; Schopler, Short, & Mesibov, 1989).  Smith, Groen, and Wynn (2000) replicated 

and extended the Lovaas (1987) study and addressed some of the major criticisms by 

conducting a randomized clinical trial that included children from a wider range of 

functioning.  Participants in this study were randomly assigned to either an intensive 

treatment group, which received 30 hours per week of intensive intervention, or a control 

group, which received five hours per week of intervention for two years.  Results of this 

study revealed that students in the intensive treatment group had significantly better 

outcomes on measures of intelligence, visual-spatial ability, language, and academic 

achievement following intervention and had less restrictive school placements.  However, 
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students in the intensive treatment group did not differ from those in the control group on 

measures of adaptive functioning or behavior problems.  The Smith et al study did not 

evaluate the relationship between child level-characteristics and outcome; however, it 

supported Lovaas’ finding that differences in treatment intensity were associated with 

differences in outcome.  

More recently, Granpeesheh, Kenzer and Tarbox (2011) evaluated differences in 

outcomes in the areas of diagnostic classification, intellectual functioning, executive 

functions, challenging behavior, language, socialization, and independent living skills 

after two years of high or low intensity behavioral treatment for 60 children with autism.  

The high intensity group received 25 to 35 hours of weekly intervention, while the low 

intensity group received 8 to 15 hours per week of intervention.  The high intensity group 

significantly outperformed the low intensity group on all measures following 

intervention. These studies indicate that treatment intensity, which is defined as hours of 

intervention per week in the studies above, is positively related to changes in IQ, 

language ability, social skills, diagnostic classification, and educational placement for 

children with autism. 

A limited number of studies have evaluated differences in outcome based on a 

combination of child-level factors as well as treatment intensity for children with ASD. 

Granpeesheh, Dixon, Tarbox, Kaplan, and Wilke (2009) evaluated the effects of age and 

treatment intensity on behavioral intervention outcomes for 245 children with ASD and 

found both age and treatment intensity to be strong predictors of outcome.  Specifically, 

an increase in treatment hours and a decrease in child age strongly predicted an increase 

in the number of mastered program objectives.  Sallows and Graupner (2005) evaluated 
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differential outcomes for 24 children with autism after four years of intensive behavioral 

intervention.  Results of this study indicated differential outcomes for participants, with 

48% of the children demonstrating significant gains in IQ, as indicated by an average 

increase in 25 points and IQ scores in the average range following intervention.  The 

authors evaluated the relationship between outcome and individual child characteristics 

as well as the number of weekly hours of intervention. The number of hours of 

intervention was found to be less related to outcome than child characteristics.  Instead, 

several child characteristics were found to be strong predictors of outcome.  Specifically, 

children with higher levels of imitation, daily living, language, and socialization skills 

were more likely to achieve better outcomes.  Higher IQ scores were also found to be 

strong predictors of outcome.  The results of this study clearly demonstrate differential 

outcomes for children with autism related to individual child characteristics, rather than 

treatment intensity.  Turner and Stone (2007) found similar results when they evaluated 

child and environmental factors that contribute to variability in outcome for 48 children 

diagnosed with autism at age two.  These authors found that children who were 

diagnosed before 30 months of age, had milder social impairments, and higher 

intelligence scores were more likely to lose their ASD diagnosis by age 4.  No differences 

were found in outcome related to the amount of intervention services the children 

received.  Collectively, these studies evaluating treatment intensity and outcome indicate 

that child-level characteristics such as cognitive ability, language and social skills, play 

skills, and age of diagnosis, may be more predictive of outcome than treatment intensity.   
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Differences In Type of Intervention Related to Outcomes 

It is likely there is no intervention “silver bullet” for children with ASD.  Indeed, 

the symptom heterogeneity suggests that intervention variables may be just as important 

when considering how best to improve the outcomes for children on the spectrum 

(Schreibman, 2000).  Interventions based on applied behavior analysis are considered 

EBP and have the strongest empirical support regarding effectiveness for individuals with 

ASD (Green, 1996; Howard, Sparkman, Cohen, Green, & Stanislaw, 2005; National 

Research Council, 2001; Smith, Groen, & Wynn, 2000).  In 2009, the National Autism 

Center published a comprehensive review of the EBP for this population (The National 

Standards Report, 2009). The authors reviewed more than six thousand studies based on 

specific search criteria and agreed that 775 met the rigid criteria needed for a scientific 

review of the extant literature. Those studies were then placed in four treatment 

categories (established treatments, emerging treatments, unestablished treatments, and 

ineffective/harmful treatments).  Of those in the established category, over two thirds 

were from the behavior analytic community and 75% of the remaining one-third used 

behavioral techniques.  Overall, behaviorally based interventions are described as the 

most effective for individuals with ASD.  Although behavior analytic interventions are 

described as most effective for this population, a wide range of behavior analytic 

interventions was developed over the past four decades.  These interventions fall on a 

continuum from highly structured instructional approaches (eg., Discrete Trial Training) 

utilizing massed discrete trials of isolated skills, to less structured naturalistic approaches 

utilizing training in the natural environment (Prizant & Wetherby, 1998).   
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Discrete Trial Training. Highly structured, contrived approaches for children with 

autism are most commonly referred to as Discrete Trial Training (Lovaas, 1987).  The 

early application of DTT resulted in the first significant behavioral changes in children 

with autism (Lovaas, Berberich, Perloff, & Schaeffer, 1966; Lovaas & Simmons, 1969).  

Discrete Trial Training is implemented using an intensive one-to-one teaching session in 

a setting free from distractions. Discrete Trial Training generally involves mass trials, or 

the repeated practice of the same response for several successive teaching episodes and 

the use of reinforcers that are functionally unrelated to the response (e.g., providing 

access to a small amount of food for correctly identifying a car).  Instruction within DTT 

involves breaking down complex skills into small component parts, and teaching each 

component part individually.  For example, in order to teach a student with autism to play 

appropriately with toys, an instructor may first teach them to imitate actions with objects, 

such as pushing a car when provided with an imitative cue.  This method of breaking 

down complex skills into smaller instructional targets coupled with the repeated practice 

of mass trials has been identified as a highly effective strategy for teaching individuals 

with autism (Ghezzi, 2007).   

Several comprehensive reviews of the efficacy of DTT have demonstrated 

significant improvements in overall functioning, as demonstrated by increases in IQ score 

and inclusive educational placements. The most widely cited article demonstrating the 

effectiveness of DTT for students with autism is the seminal Lovaas (1987) study 

described above.  Additionally, several subsequent studies conducted partial replications 

of the original Lovaas (1987) study (Birnbauer & Leach, 1993; Eikeseth, Smith, Jahr, & 

Eldevik, 2002; Sheinkopf & Seigel, 1998; Smith, Groen, & Wynn, 2000), with results for 
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all of these replication studies demonstrating substantial average increases in nonverbal 

IQ (22 to 29 points) as a result of discrete trial behavioral intervention.  This research 

supports DTT as effective and demonstrates that DTT can lead to significant 

improvements in overall functioning for students with autism, with those gains 

maintained over long periods of time.  Although DTT has been proven to be extremely 

effective in teaching a variety of skills to individuals with autism, several limitations have 

been identified.  Researchers have described numerous disadvantages of DTT including 

limited generalization of learned skills, a lack of spontaneous responding, prompt 

dependency, robotic or stereotyped responding, the presence of escape and avoidance 

behaviors said to be caused by the nonfunctional nature of the training, and the primarily 

teacher-directed nature of the training (Schreibman & Anderson, 2001; Sundberg & 

Partington, 1998).    

Naturalistic behavioral approaches.  Alternative behavioral approaches to the 

treatment for individuals with autism have also been established and are purported to 

address the problems identified with DTT.  These approaches, described as naturalistic 

behavioral approaches, typically involve more naturalistic and less artificially structured 

training protocols and assume many titles, including incidental teaching (Hart & Risley, 

1975), natural language paradigm (Koegel et al., 1987), mileau training (Kaiser, Yoder, 

& Keetz, 1992), and pivotal response training (Koegel, Koegel, & Carter, 1999).  

Naturalistic approaches typically consist of loosely structured sessions that are initiated 

and paced by the child, take place in a variety of locations, and employ a variety of 

stimuli.  Additionally, naturalistic procedures often require that the teaching materials be 

selected by the child and vary often during the teaching episode (Cowan & Allen, 2007). 
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Lastly, the reinforcers used within naturalistic approaches are functionally related to the 

target responses (e.g., providing a yellow piece of candy for correctly identifying the 

yellow candy).  Although naturalistic approaches are less formally structured, they are no 

less behavioral than the highly structured approaches and have been repeatedly found to 

be effective for individuals with ASD (Schreibman, & Anderson, 2001). 

Pivotal response training (PRT), originally referred to as the natural language 

paradigm (Koegel, O’Dell, & Koegel, 1987), is one of the most commonly used 

naturalistic behavioral approaches to instruction used with students with ASD.  Pivotal 

Response Training has been used to effectively teach children with autism a wide range 

of skills including: a variety of language and communication skills such as increasing 

spontaneous vocalizations (Koegel, O’Dell, & Koegel, 1987), improving speech 

intelligibility (Koegel, Camarata, Koegel, Ben-Tall, & Smith, 1998), and improving 

conversational skills (Koegel, Camarata, Valdez-Menchaca, & Koegel, 1998).  Pivotal 

Response Training has also been used as an effective method for reducing disruptive 

behavior (Koegel, Koegel, & Surratt, 1992), improving play skills (Stahmer, 1995; 

Thorp, Stahmer, & Schreibman, 1995), and improving joint attention initiation skills 

(Jones, Carr, & Feeley, 2006; Vismara & Lyons, 2007).  Additionally, researchers have 

demonstrated the effectiveness of PRT in improving the social skills of students with 

autism (Pierce & Schreibman, 1995), including improving the number of social 

initiations and turn-taking behavior (Harper, Symon, & Frea, 2008).  Furthermore, while 

trained professionals primarily implement most structured behavioral approaches for 

individuals with autism, parents have been taught to use PRT procedures resulting in 

improvements in their children’s expressive language skills as well as parental affect 
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(Koegel, Symon, & Koegel, 2002), and PRT procedures have been effectively 

implemented by typically developing peers, with improvements in spoken language and 

toy play (Pierce & Schreibman, 1997a), as well as social behavior in children with autism 

(Pierce & Schreibman, 1997b). 

Comparisons of Discrete Trial Training and naturalistic approaches.  Due to the 

research supporting the effectiveness of both structured approaches, (e.g., DTT), and 

naturalistic approaches, (e.g., PRT), to intervention for children with ASD, there has been 

some debate regarding the comparative effectiveness of these different approaches, with 

DTT and PRT being the benchmark for each approach, respectively. Arguments and 

statements regarding the superiority of one treatment approach over the other have 

flourished within the behavioral literature (Schreibman & Anderson, 2001).  In an 

attempt to provide evidence regarding the efficacy of these approaches, several 

researchers have conducted comparative analyses of structured and naturalistic 

approaches to intervention for autism.  Research evaluating the comparative effectiveness 

of DTT and naturalistic approaches has produced conflicting results.  Some research 

revealed no differences in acquisition rates, retention over time, or efficiency of 

instruction when comparing the interventions but improved generalization of skills taught 

using naturalistic intervention (McGee, Krantz, & McClannahan, 1985). Other research 

indicated faster acquisition of skills using discrete trial instruction and improved 

generalization of skills using naturalistic intervention (Miranda-Linne & Melin, 1992).  

Finally some researchers have found results favoring naturalistic behavioral approaches 

pertaining to skill acquisition (Koegel, Camarata, Koegel, Ben-Tall, & Smith, 1998; 

Koegel, O’Dell, & Koegel, 1987).  Additionally, two broad scale reviews have been 



	
   25	
  

conducted comparing the effectiveness of these approaches.  Delprato (2001) reviewed 

studies in which DTT and naturalistic behavioral approaches to language intervention 

were implemented with students with autism.  The main conclusion of the review was 

that naturalistic approaches to language instruction were more effective for students with 

autism, producing more successful acquisition and generalization of responses than 

structured approaches.  In a more quantitative analysis, Kane, Connell, and Pellecchia 

(2010) conducted a meta-analysis comparing the effects of DTT and naturalistic 

approaches to language instruction for students with autism.  The results of the meta-

analysis indicated that naturalistic interventions were more effective than DTT for 

teaching language skills and for maintaining the skills learned.  However, the data also 

indicated that DTT resulted in greater generalization than naturalistic approaches, a 

contradictory finding to the previous research discussed.  This collective body of research 

reveals differing results regarding the comparative effectiveness of one behavioral 

strategy over the other. Given the heterogeneity found within the autism population, it is 

likely that different individuals may benefit from different intervention approaches 

(Schreibman, 2000).  

Comparisons of behavioral interventions based on child characteristics. Limited 

research has evaluated the effectiveness of different intervention approaches for 

individuals with autism based on certain individual characteristics.  Elliott, Hall, and 

Soper (1991) compared the acquisition rates and generalization of receptive and 

expressive labels using DTT and naturalistic approaches to intervention for twenty-three 

adults with autism. Differences in the acquisition and generalization of language skills 

were found based on cognitive level and order of instruction.  The participants with 
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higher levels of cognitive functioning acquired more nouns when taught using DTT first.  

In contrast, participants functioning within the profound range of mental retardation (now 

called Intellectual Disability) performed better when the naturalistic approach was 

presented first.  These results support the possibility of an interaction effect between 

individual level of cognitive functioning and type of instruction provided.   

Differences in performance based on level of functioning and intervention 

approach have also been found in the acquisition of play skills.  Kok, Kong, and Bernard-

Opitz (2002) compared the effects of DTT and naturalistic approaches to instruction for 

eight young children with autism.  Gains in communication and play behaviors were 

observed in both intervention conditions across participants.  However, the children with 

higher scores on assessments of mental age, speech and language, and social skills 

exhibited more frequent communicative responses during the DTT conditions; and they 

initiated play more often and exhibited more appropriate play behaviors during the 

naturalistic condition. Thus, the results of this study indicate that there may be no 

difference in terms of the acquisition of play and communicative behaviors for children 

with autism demonstrating lower levels of cognition and language.  However, there may 

be differences in the acquisition of these behaviors based on the type of intervention 

provided for higher functioning children with autism.  Overall, the research evaluating 

differences in outcome based on type of behavioral intervention and child characteristics 

indicates that differences in outcome are related to a combination of type of intervention 

and child characteristics.  However, the exact combination of variables contributing to 

these differences in outcome remains unclear.   
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Differences In Intervention Fidelity Related to Outcomes 

A final area that is likely related to differences in intervention outcome is 

treatment fidelity.  Broadly speaking, treatment fidelity refers to the extent to which an 

intervention was implemented with accuracy (Hagermoser Sanetti & Kratochwill, 2009).  

Dane and Schneider (1998) identified several distinct components of treatment fidelity: 

interventionist adherence, the extent to which intervention components are implemented 

as planned; and quality of implementation, qualitative aspects of intervention delivery, 

such as interventionist enthusiasm.  Overall, research evaluating the relationship between 

treatment fidelity and outcomes indicates that higher levels of treatment fidelity result in 

better outcomes (Durlack & Dupree, 2008; O’Donnell, 2008).  Wolery (2011) provides 

four reasons for measuring fidelity in intervention studies: 1) measuring fidelity allows 

investigators to document differences in outcomes between two conditions as being more 

likely related to the differences in conditions instead of some other factor; 2) fidelity 

measurements provide information regarding the transportability of the intervention to 

other contexts; 3) fidelity data provides information for replication; and 4) fidelity 

measures provide information about children’s experiences within the intervention.  

Given these advantages to measuring treatment fidelity within intervention research, it is 

clear why increasingly more reports of intervention effectiveness include descriptions of 

intervention fidelity (Gresham, 2009).  However, very limited research has documented 

the effects of treatment fidelity when evaluating intervention effectiveness for children 

with ASD.  To date, only one comprehensive review of the effectiveness of different 

intervention models for children with autism reported treatment fidelity data.  Strain and 

Bovey (2011) conducted a randomized control trial evaluating the effects of differing 
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intervention models for classrooms of preschool aged children with autism.  The authors 

closely monitored implementation fidelity within both intervention groups throughout the 

study. Results indicated significant correlations between higher levels of treatment 

fidelity and improved outcomes for all classrooms. This study provides support for the 

need to monitor and provide training related to treatment fidelity regarding 

comprehensive interventions developed and implemented in community settings for 

children with ASD.  Additional research is needed to replicate and strengthen these 

findings. 

 

The STAR Curriculum 

As previously mentioned, a wide range of behavior analytic intervention 

approaches are now available and widely disseminated for individuals with ASD.  

Several comprehensive interventions (sometimes called a curriculum or program) have 

recently been developed that include components from both structured (DTT) and 

naturalistic (PRT) behavioral approaches. The Strategies for Teaching based on Autism 

Research (STAR) program is one such example. The STAR program is a fully developed, 

manualized program for children with autism. It consists of three methods of instruction: 

Discrete Trial Training, Pivotal Response Training, and teaching within Functional 

Routines (FR).  The curriculum is divided into six major areas: expressive language, 

receptive language, spontaneous language, functional routines, pre-academic concepts, 

and play and social interaction skills.  Table 1, adapted from Arick, Loos, Falco, and 

Krug (2004), shows the interaction between each instructional strategy and the 

curriculum areas for which it is primarily used within the STAR curriculum.   
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The STAR program materials include detailed lesson plans, teaching materials, 

and forms and instructions for developing learning profiles (i.e., initial assessment and 

progress monitoring tool) and identifying appropriate curriculum content (i.e., scope and 

sequence) for each student.  The program has three levels of instruction to meet the needs 

of children at different developmental stages, up to 8 years of age, and provides lesson 

plans for highly specific activities designed to improve skills in each curriculum area.  

Lessons provide a detailed plan to teach a specific skill or routine.  Additionally, the 

lesson plans prescribe the instructional method (DTT/ PRT/FR) to be used for each   
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Table 1.  Overview of the STAR Curriculum Areas and Intervention Approach  

   Used Within the STAR Program.  

Curriculum Area                                           Intervention Approach 

  
Pivotal Response 
Training 

 
Discrete Trial 
Training 

 
Functional Routines 
Instruction 

 
Expressive 
Language 

 
All expressive 
language lessons 

 
Specific imitative 
sounds and words 
Specific labels 
Most Level II and 
III lessons  

 
Develop 
generalization of 
expressive language 

 
Receptive Language 

 
Taught incidentally 
within context of 
other PRT lessons 

 
All receptive 
language lessons 

 
Generalize use of 
receptive language 
within routines 

 
Spontaneous 
Language 

 
All spontaneous 
language lessons 

 
Reinforce 
spontaneous 
language when it 
occurs 

 
Set up situations in 
which the student 
needs to use 
spontaneous 
language 

 
Functional Routines 

 
Expand expressive 
language using PRT 
strategies within 
routine 

 
Expand receptive 
language using DTT 
strategies within 
routine 

 
All activities 
comprise a 
predictable chain of 
behaviors 

 
Pre-academic Skills 

 
Expand and 
generalize use of 
pre-academic skills 

 
All pre-academic 
lessons 

 
Generalize use of 
pre-academic skills 

 
Play and social 
interaction concepts 

 
Play skills are 
taught within PRT 
play lessons and 
incidentally during 
PRT language 
lessons 

 
Social interaction 
and play are taught 
incidentally during 
one-to-one DT 
lessons  

 
Develop appropriate 
play and social 
interaction during all 
appropriate routines 
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specific lesson.  The STAR program also consists of specific instructional materials to be 

used during instruction, including data collection sheets.  Each instructional strategy has 

particular data sheets that are unique to each strategy and track progress on each lesson.    

Preliminary research regarding the efficacy of the STAR program shows 

promising results.  Arick and colleagues (2003) described how teachers throughout the 

state of Oregon implemented the STAR curriculum and monitored the progress of 67 

children with autism. The study showed that significant progress in social interaction, 

expressive speech, and use of language concepts was observed in the majority of students 

receiving instruction based on the STAR program.  On average, 40% of the students in 

the study gained more than one month of language age for each calendar month, with 

most other students making smaller but significant gains.  In addition, the student’s 

functional communication and social skills improved, and decreases in behaviors 

associated with autism spectrum disorders were observed. The STAR program was the 

intervention used in the Philly AIMS randomized controlled trial and the dataset used in 

this investigation.  

Philly AIMS 

Although the preliminary research evaluating the effectiveness of comprehensive 

behavioral programs comprising both structured and naturalistic approaches such as the 

STAR program is promising, further research is needed to replicate and generalize these 

findings.  To expand upon this research, the STAR program recently received funding 

from the National Institute of Mental Health (NIMH) and the Institute of Education 

Sciences (IES), for the Philadelphia Autism Instructional Methods Study (Philly AIMS). 

Philly AIMS is the largest evaluation of an autism intervention to date and was conducted 
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by the Center for Autism Research within the University of Pennsylvania and The 

Children’s Hospital of Philadelphia.  The Philly AIMS project was a comparative 

analysis of two behavioral programs STAR and Structured Teaching (another behavioral 

program) and included training and support for both programs for teachers and staff in 

kindergarten through second grade autism support classrooms. The primary purpose of 

this comparative evaluation was to examine student outcomes in the areas of school 

readiness skills, communication skills, socialization, adaptive behaviors, and challenging 

behaviors after one year of intervention. The results of the comparative evaluation are in 

review (Mandell, Stahmer, Shinn, & Marcus, 2012).  

The Philly AIMS trial provided a fortuitous opportunity to evaluate a range of 

child characteristics captured by a battery of assessments including: cognitive ability, 

adaptive skills, social skills, language and communication skills, challenging behavior, 

and restrictive and repetitive behavior, with intervention variables including: time in 

instruction and intervention fidelity.  The principal investigator of Philly AIMS has 

agreed to allow the researcher to access and evaluate existing data collected as part of 

Philly AIMS for use in this dissertation research. 

Current Study 

 The purpose of this study is to extend the research evaluating the variables related 

to the effectiveness of intervention approaches for children with ASD by evaluating 

child-level and environmental factors related to differences in outcome, in an attempt to 

identify predictors of outcome for children with ASD.  The study evaluated individual 

child characteristics and differences related to intervention for children after one year of 
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intervention within the STAR program.  Three separate but related questions were asked 

in this study: 

1. Do the individual student characteristics measured in the Philly AIMS trial predict 

differences in outcome?  

As discussed above, previous research evaluating the predictive relationship between 

individual child characteristics and outcome has yielded mixed findings.  Many different 

factors have been identified as predictive of outcome. However, when evaluated 

collectively, the research related to child characteristics that predict outcome identifies 

conflicting variables, with some research identifying cognitive and language skills as 

most predictive of improved outcome, and other research identifying play, social, and 

motor skills as most predictive of improved outcome.  Additionally, most research 

evaluating predictive variables and outcome included a limited number of predictor 

variables and relatively small sample sizes, possibly contributing to the discrepant 

findings.  This study attempted to clarify the research regarding individual child factors 

associated with outcome by identifying specific variables that predict differences in 

outcome following one year of intervention with the STAR program.  This study also 

extended the current literature on this topic by including a large number of predictor 

variables related to a wide range of skill areas with a larger sample of students.  

2. Is there a relationship between intervention intensity and outcome? 

Research evaluating the relationship between intervention intensity and outcome for 

children with ASD has produced mixed results.  Some research has clearly indicated that 

higher levels of intervention intensity are strongly related to improved outcomes.  

However, other researchers have found that there is little to no relationship between 
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intervention intensity and outcome for this population. Additionally, research evaluating 

the combined effects of child characteristics and intervention intensity on outcome 

indicates that child characteristics are stronger predictors of outcome than treatment 

intensity.  This study evaluated whether differences in intervention intensity for DTT, 

PRT, and FR interventions provided within the STAR program were related to 

differences in outcome.  Additionally, the relationship between individual child 

characteristics and treatment intensity were investigated.    

3. Is there a relationship between intervention fidelity and outcome?  

Overall, research evaluating the relationship between treatment fidelity and outcomes 

indicates that higher levels of treatment fidelity are associated with improved outcomes.  

However, very limited research exists specifically examining the relationship between 

treatment fidelity and outcomes for children with ASD.  This study extends the research 

on this topic by evaluating the relationship between intervention fidelity and outcome 

after one year of intervention within the STAR program.  Specifically, the study 

investigated the relationship between outcome and intervention fidelity for DTT, PRT, 

and FR.  Additionally, the relationship between individual child characteristics and 

treatment fidelity were investigated.  
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CHAPTER 3 
 

METHODOLOGY 

Participants 

 Participants were selected from an existing research project, the Philadelphia 

Autism Instructional Methods Study (Philly AIMS), conducted through the Center for 

Autism Research at Children’s Hospital of Philadelphia and the University of 

Pennsylvania, and funded by the National Institute of Mental Health (NIMH) and the 

Institute of Education Sciences (IES).  All participants were active participants in the 

Philly AIMS study and were enrolled in kindergarten-through-second grade autism 

support classrooms in the School District of Philadelphia.  Mean participant age was 6 

years 8 months with an overall age range of 5 years 0 months to 9 years 8 months.  

Additionally, 87% of the participants were male.  The participants represented a diverse 

sample and consisted of the following ethnic distribution: 53% African-American, 30% 

Caucasian, 10% Hispanic, 5% Asian, and 2% other ethnicities. Approximately 75% of 

the participants were eligible for free or reduced-price lunches.  Finally, all participants 

had a diagnosis of autism through the School District of Philadelphia.  

Information gathered from a total of 368 students who participated in Philly 

AIMS for the 2010 – 2011 academic year was used in the study.  However, missing data 

from various assessment scales necessitated the use of different sample sizes for various 

analyses within the study. Missing data resulted from various uncontrollable events, such 

as student absence, incomplete surveys, or missing surveys.  Missing data qualified as 

missing completely at random (MCAR: Little & Rubin, 2002), thus bias was not 

introduced as a result of the missing data.  Additionally, sample sizes remained high 
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enough to preserve power within the analyses (Davy & Savla, 2009).  A summary of the 

sample sizes used for each variable can be found in Table 3.  

Setting 

 Participants were enrolled in the autism support classrooms in the School District 

of Philadelphia, a large urban school district. The School District of Philadelphia is the 

eighth largest school district in the country by enrollment, with more than 163,000 

students enrolled.  More than 1,000 of these students are identified with an autism 

spectrum disorder. The School District of Philadelphia students are racially and ethnically 

diverse, 61.2% are African American, 17.6% are Hispanic, 13.3% are Caucasian, 6.2% 

are Asian, and 1.8% are of other races or ethnicities.  The district is also economically 

diverse, with 71% of its students eligible for free or reduced-price lunches.  

Measures 

Primary Measures 

Multiple measures were used to monitor student outcomes within Philly AIMS.  

Children’s functioning across a variety of domains was assessed using direct observation 

measures, parent report measures, and teacher report measures.  These comprehensive 

assessments were administered once or twice each academic year, by assessment teams 

trained and considered “research reliable” to administer these measures.  The results of 

several of these assessment scales were used for analyses within the study. The following 

scales were used as indicators of individual student characteristics:  

Aberrant Behaviors Checklist (ABC)  

 Challenging behavior was measured using the ABC via parent survey.  The ABC 

evaluates the presence of problem behaviors in individuals with developmental delays 
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and takes 10-15 minutes to complete.  It can be used with individuals from 5 to 54 years 

of age. The ABC includes 58 items and produces scores across five subscales, including 

irritability, agitation, lethargy/social withdrawal, stereotypic behavior, 

hyperactivity/noncompliance and inappropriate speech. Psychometric studies of the ABC 

have shown high internal consistency (subscale range of 0.86 - 0.95), moderate inter-rater 

reliability (0.63), and very high test-retest reliability (0.96 - 0.99). Criterion validity is 

also high (0.87) (Aman, Singh, & Turbott, 1987).  Results of the ABC were used to 

identify levels of inappropriate behaviors in students for this study.   

Adaptive Behavior Assessment System (ABAS-II)   

The parent survey version of the ABAS-II was administered to all participants in 

Philly AIMS.  The ABAS-II uses a behavior-rating format to assess adaptive behavior 

and related skills for individuals, birth through 89 years of age.  The scores derived from 

the ABAS-II describe an individual’s general adaptive behavior as well as his or her 

functioning in ten related adaptive skill areas: communication, community use, functional 

academics, school/home living, health and safety, leisure, self-care, self-direction, social, 

and work (for older adolescents and adults). These skill areas encompass the practical, 

everyday skills required to function and meet environmental demands, including those 

needed to effectively and independently care for oneself and to interact with others.   

Reliability estimates for the ABAS-II are high; estimates of internal consistency and test-

retest reliability are above .90. Average reliability coefficients for the 10 skill areas 

across all ages range from .85 to .97. Inter-rater reliability and cross-form consistency 

also are high (.91 to .99) (Harrison & Oakland, 2003). Factor analytic, concurrent validity 

and clinical studies provide strong support for its validity. The correlation between the 
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school-age form and the Vineland Adaptive Behavior Scales–Classroom Edition (VABS) 

Adaptive Behavior Composite is .82. Furthermore, all scores from nine ABAS skill areas 

and the three VABS subdomains correlate significantly (p < .01) (Harrison & Oakland, 

2003).  Results of the ABAS-II were used to evaluate levels of independence with 

adaptive skills for participants.  

Autism Diagnostic Observation Schedule (ADOS)   

Autism symptoms were measured using the ADOS by the Philly AIMS research 

team.  The ADOS is a semi-structured standardized observational measure of social 

interaction, communication skills, and play or imaginative use of materials for the 

assessment of autism spectrum disorders.  The ADOS consists of standard activities that 

allow the examiner to observe behaviors that have been identified as important to the 

diagnosis of autism spectrum disorders at different developmental levels and 

chronological ages (Lord, Rutter, DiLavore, & Risi, 1999).  It takes approximately 45 to 

60 minutes to complete.  The ADOS is widely considered the gold standard to confirm an 

autism spectrum diagnosis.  One of four possible modules is administered to each child, 

determined by the child’s expressive language ability and chronological age.  The 

measure can be validly used with children who have a minimum cognitive developmental 

level of 15 months.  The ADOS has been reported to have strong psychometric 

properties, with high sensitivity and specificity reported for each of the four modules.  

Sensitivity and specificity in identifying autism spectrum disorders for Module 1 were 

both reported as 94%. Sensitivity for Module 2 was reported as 89%, and specificity for 

this module was 88%. For Module 3 sensitivity was reported as 80%, while specificity 

was reported as 94%.  Lastly, sensitivity for Module 4 was reported as 86% and 
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specificity for this module was reported as 93% (Lord et al., 1999).  For the purposes of 

this study, the ADOS was used to provide information regarding each student’s overall 

autism severity, as indicated by the autism severity score produced by the ADOS.  

Child	
  Symptom	
  Inventory	
  (CSI)	
  	
  

	
  Psychiatric	
  symptoms	
  were	
  measured	
  using	
  the	
  Child	
  Symptom	
  Inventory	
  

by	
  the	
  Philly	
  AIMS	
  team	
  via	
  parent	
  survey.	
  The	
  CSI	
  is	
  based	
  on	
  diagnostic	
  criteria	
  

from	
  the	
  Diagnostic	
  and	
  Statistical	
  Manual	
  of	
  Mental	
  Disorders,	
  shows	
  high	
  

predictive	
  and	
  concurrent	
  validity	
  and	
  is	
  used	
  across	
  a	
  wide	
  variety	
  of	
  settings.	
  The	
  

CSI	
  can	
  be	
  completed	
  in	
  less	
  than	
  20	
  minutes.	
  The	
  test-­‐retest	
  reliability	
  ranged	
  from	
  

0.47	
  to	
  0.88	
  and	
  internal	
  consistency	
  for	
  the	
  CSI	
  ranges	
  from	
  0.70	
  to	
  0.96	
  (Sprafkin,	
  

Gadow,	
  Salisbury,	
  Schneider,	
  &	
  Loney,	
  2002).	
  It	
  has	
  been	
  used	
  and	
  validated	
  in	
  a	
  

number	
  of	
  studies	
  of	
  co-­‐occurring	
  psychiatric	
  symptoms	
  among	
  children	
  with	
  ASD.	
  	
  	
  

Children	
  are	
  categorized	
  on	
  the	
  CSI	
  as	
  meeting	
  or	
  not	
  meeting	
  the	
  clinical	
  cut-­‐offs	
  

for	
  three	
  disorders	
  whose	
  symptoms	
  commonly	
  occur	
  in	
  children	
  with	
  ASD:	
  

attention	
  deficit/hyperactivity	
  disorder,	
  anxiety	
  disorder,	
  and	
  conduct/oppositional	
  

defiant	
  disorder.	
  	
  Additionally,	
  the	
  CSI	
  provides	
  information	
  regarding	
  the	
  presence	
  

of	
  other	
  psychiatric	
  disorders	
  including:	
  major	
  depressive	
  disorder,	
  dysthymic	
  

disorder,	
  and	
  social	
  phobia.	
  	
  The	
  results	
  of	
  the	
  CSI	
  were	
  used	
  to	
  evaluate	
  the	
  

presence	
  of	
  each	
  of	
  these	
  disorders	
  in	
  the	
  participant	
  sample.	
  

PDD	
  Behavior	
  Inventory	
  (PDD-­‐BI)	
  	
  

The	
  PDD-­‐BI	
  is	
  administered	
  via	
  teacher	
  survey	
  at	
  the	
  beginning	
  and	
  end	
  of	
  

each	
  academic	
  year	
  by	
  the	
  Philly	
  AIMS	
  team.	
  	
  The	
  PDD-­‐BI	
  is	
  a	
  rating	
  scale	
  that	
  

assesses	
  problem	
  behaviors,	
  social	
  skills,	
  language	
  skills,	
  and	
  learning	
  or	
  memory	
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skills	
  in	
  children	
  who	
  have	
  been	
  diagnosed	
  with	
  Pervasive	
  Developmental	
  

Disorders.	
  	
  It	
  can	
  be	
  used	
  with	
  children	
  between	
  the	
  ages	
  of	
  1.6	
  and	
  12.5	
  years.	
  	
  The	
  

teacher	
  rating	
  form	
  used	
  in	
  this	
  study	
  consists	
  of	
  124	
  items	
  and	
  is	
  administered	
  in	
  

approximately	
  20	
  to	
  30	
  minutes.	
  	
  The	
  PDD-­‐BI	
  has	
  high	
  reliability	
  and	
  validity,	
  test-­‐

retest	
  reliability	
  for	
  the	
  teacher	
  ratings	
  ranged	
  from	
  .65	
  to	
  .99	
  over	
  an	
  average	
  2-­‐

week	
  interval	
  and	
  inter-­‐rater	
  reliability	
  among	
  teachers	
  ranged	
  from	
  .85	
  to	
  .92.	
  	
  

Construct	
  validity	
  was	
  also	
  high	
  and	
  ranged	
  from	
  .63	
  to	
  .73	
  for	
  Factor	
  1	
  and	
  .58	
  to	
  

.89	
  for	
  Factor	
  2	
  (Cohen,	
  2003).	
  	
  The	
  PDD-­‐BI	
  is	
  highly	
  correlated	
  with	
  the	
  Childhood	
  

Autism	
  Rating	
  Scale	
  (CARS)	
  and	
  the	
  Vineland	
  Adaptive	
  Behavior	
  Scales.	
  	
  Results	
  of	
  

the	
  PDD-­‐BI	
  were	
  used	
  to	
  identify	
  levels	
  of	
  problem	
  behavior	
  and	
  social	
  skills	
  for	
  the	
  

participants.	
  	
  

Social	
  Responsiveness	
  Scale	
  (SRS)	
  	
  

	
  The	
  Social	
  Responsiveness	
  Scale	
  (SRS)	
  was	
  administered	
  by	
  teacher	
  report	
  

to	
  measure	
  children’s	
  social	
  skills	
  by	
  the	
  Philly	
  AIMS	
  research	
  team.	
  The	
  SRS	
  

provides	
  an	
  overall	
  evaluation	
  of	
  the	
  social	
  impairments	
  associated	
  with	
  autism	
  as	
  

they	
  occur	
  within	
  natural	
  settings.	
  	
  The	
  measure	
  provides	
  an	
  overall	
  assessment	
  of	
  

social	
  functioning	
  through	
  the	
  assessment	
  of	
  social	
  awareness,	
  social	
  information	
  

processing,	
  capacity	
  for	
  reciprocal	
  social	
  communication,	
  social	
  anxiety/avoidance,	
  

and	
  autistic	
  preoccupations	
  and	
  traits.	
  	
  The	
  SRS	
  is	
  appropriate	
  for	
  children	
  between	
  

4	
  and	
  18	
  years	
  of	
  age	
  and	
  consists	
  of	
  a	
  65-­‐item	
  rating	
  scale	
  that	
  is	
  completed	
  by	
  a	
  

parent	
  or	
  teacher	
  in	
  approximately	
  15	
  to	
  20	
  minutes.	
  	
  It	
  has	
  been	
  demonstrated	
  as	
  

sensitive	
  and	
  reliable	
  across	
  a	
  wide	
  range	
  of	
  symptom	
  severity.	
  	
  Measures	
  of	
  

reliability	
  for	
  the	
  SRS	
  indicate	
  strong	
  test-­‐retest	
  reliability	
  for	
  both	
  males	
  (.85)	
  and	
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females	
  (.77),	
  as	
  well	
  as	
  high	
  inter-­‐rater	
  reliability	
  ranging	
  from	
  .75	
  to	
  .91.	
  	
  Internal	
  

consistency	
  measures	
  for	
  the	
  sub-­‐scales	
  were	
  also	
  high	
  and	
  ranged	
  from	
  .77	
  to	
  .92	
  

(Constantino,	
  Gruber,	
  &	
  Christian,	
  2005).	
  	
  Measures	
  of	
  validation	
  for	
  the	
  SRS	
  against	
  

other	
  diagnostic	
  measures	
  for	
  autism	
  revealed	
  a	
  strong	
  association	
  between	
  the	
  SRS	
  

and	
  the	
  Autism	
  Diagnostic	
  Interview-­‐Revised,	
  which	
  is	
  largely	
  considered	
  the	
  gold	
  

standard	
  for	
  autism	
  diagnostic	
  interviews.	
  	
  	
  The	
  SRS	
  was	
  particularly	
  useful	
  for	
  this	
  

study	
  because	
  it	
  measures	
  social	
  impairment	
  on	
  a	
  quantitative	
  scale	
  across	
  a	
  wide	
  

range	
  of	
  severity,	
  thus	
  providing	
  information	
  regarding	
  the	
  social	
  functioning	
  of	
  

children	
  with	
  varying	
  degrees	
  of	
  autism	
  severity.	
  	
  Results	
  of	
  the	
  SRS	
  were	
  used	
  to	
  

identify	
  children	
  with	
  varying	
  degrees	
  of	
  social	
  impairment.	
  	
  	
  

Differential	
  Ability	
  Scales	
  –	
  II	
  (DAS-­‐II)	
  	
  

In	
  addition	
  to	
  the	
  child	
  characteristic	
  measures	
  described	
  above,	
  

intervention	
  outcome	
  (i.e.,	
  change	
  in	
  IQ	
  score)	
  was	
  measured	
  by	
  using	
  the	
  

Differential	
  Ability	
  Scale,	
  2nd	
  edition	
  (DAS	
  –II).	
  	
  That	
  is,	
  cognitive	
  ability	
  was	
  

measured	
  using	
  the	
  DAS-­‐II	
  at	
  the	
  beginning	
  and	
  end	
  of	
  the	
  academic	
  year	
  by	
  the	
  

Philly	
  AIMS	
  research	
  team.	
  Specifically,	
  the	
  change	
  score	
  derived	
  from	
  the	
  difference	
  

in	
  overall	
  cognitive	
  score	
  from	
  the	
  DAS-­‐II	
  assessment	
  administered	
  at	
  the	
  start	
  of	
  

the	
  academic	
  year	
  (in	
  September)	
  and	
  the	
  DAS-­‐II	
  assessment	
  administered	
  at	
  the	
  

end	
  of	
  the	
  academic	
  year	
  (in	
  June)	
  was	
  used	
  as	
  the	
  outcome	
  measure	
  for	
  the	
  study.	
  	
  

The	
  DAS–II	
  is	
  a	
  comprehensive,	
  individually	
  administered,	
  clinical	
  instrument	
  for	
  

assessing	
  the	
  cognitive	
  abilities	
  that	
  are	
  important	
  to	
  learning.	
  The	
  test	
  may	
  be	
  

administered	
  to	
  children	
  ages	
  2	
  years	
  6	
  months	
  through	
  17	
  years	
  11	
  months	
  across	
  

a	
  broad	
  range	
  of	
  developmental	
  levels.	
  	
  The	
  diagnostic	
  subtests	
  measure	
  a	
  variety	
  of	
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cognitive	
  abilities	
  including	
  verbal	
  and	
  visual	
  working	
  memory,	
  immediate	
  and	
  

delayed	
  recall,	
  visual	
  recognition	
  and	
  matching,	
  processing	
  and	
  naming	
  speed,	
  

phonological	
  processing,	
  and	
  understanding	
  of	
  basic	
  number	
  concepts.	
  	
  The	
  DAS-­‐II	
  

may	
  be	
  considered	
  a	
  more	
  appropriate	
  assessment	
  tool	
  for	
  evaluating	
  the	
  cognitive	
  

abilities	
  of	
  children	
  with	
  autism	
  and	
  other	
  disabilities	
  because	
  it	
  relies	
  less	
  on	
  

expressive	
  language	
  ability	
  than	
  other	
  cognitive	
  assessments	
  and	
  its	
  primary	
  

purpose	
  is	
  as	
  a	
  tool	
  for	
  identifying	
  and	
  understanding	
  the	
  strengths	
  and	
  weaknesses	
  

in	
  individuals	
  rather	
  than	
  establishing	
  a	
  general	
  IQ	
  score.	
  	
  Although	
  specific	
  

information	
  regarding	
  the	
  utility	
  of	
  the	
  DAS-­‐II	
  for	
  children	
  with	
  autism	
  is	
  not	
  

available,	
  the	
  measure	
  has	
  been	
  reported	
  to	
  have	
  strong	
  psychometric	
  properties	
  

with	
  the	
  general	
  population.	
  	
  Internal	
  reliability	
  for	
  the	
  sub-­‐tests	
  within	
  the	
  school	
  

age	
  battery	
  was	
  high	
  and	
  ranged	
  from	
  .74	
  to	
  .96.	
  	
  Similarly,	
  test-­‐retest	
  reliability	
  was	
  

also	
  high	
  and	
  ranged	
  from	
  .78	
  to	
  .83.	
  	
  Lastly,	
  the	
  DAS-­‐II	
  has	
  been	
  shown	
  to	
  be	
  highly	
  

correlated	
  with	
  other	
  measures	
  for	
  cognitive	
  ability,	
  with	
  correlations	
  with	
  the	
  

WISC-­‐IV	
  generally	
  found	
  to	
  be	
  in	
  the	
  .70’s	
  and	
  correlations	
  with	
  the	
  Bayley-­‐III	
  

ranging	
  from	
  .56	
  to	
  .67	
  (Elliott,	
  1990).	
  	
  The	
  DAS-­‐II	
  was	
  used	
  to	
  evaluate	
  differences	
  

in	
  treatment	
  outcome	
  based	
  on	
  changes	
  in	
  overall	
  cognitive	
  score.	
  	
   

Secondary Measures 

Additional variables were measured to evaluate possible effects on student 

outcome.  Specifically, the study evaluated whether levels of intervention intensity and 

intervention fidelity affected outcome.   
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Intervention intensity  

The Philly AIMS research team monitored levels of intervention intensity for 

each classroom by direct observation and teacher report for each of the EBP (DTT, PRT 

& FR) included within the STAR program.  Intervention intensity was identified as the 

frequency of delivery of each EBP.  Classroom teachers varied in their frequency of 

implementation for each component of the STAR program, largely based on individual 

teacher preference. Intervention intensity was coded using a Likert scale ranging from 0 

to 4 with the following criteria for each score: 0: less than one time per week, 1: one time 

per week, 2: two to four times per week, 3: one time per day, and 4: two times per day.  

Information regarding intervention intensity was gathered for each child and used to 

evaluate the relationship between intervention intensity and student outcome.      

Intervention fidelity  

Fidelity of implementation of the STAR program was measured via monthly 

observations for each classroom by the Philly AIMS team.  During these observations, 

the research team evaluated levels of program fidelity for each EBP included within the 

STAR program using implementation fidelity checklists.  The research team coded 

fidelity of implementation using a Likert scale with the following scores: 0 (does not 

implement), 1 (poor use), 2 (somewhat accurate), 3 (mostly accurate), and 4 (highly 

accurate).  The results of fidelity assessments were gathered for each classroom team and 

used to evaluate the relationship between intervention fidelity and student outcome.          
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Procedure 

Question 1: Do the individual student characteristics measured predict outcome within a 

behavioral intervention for children with autism?  

 Several analyses were used to evaluate the relationship between individual student 

characteristics and outcome.  First, intervention outcome was calculated by computing 

the DAS-II change score from Time 1 (September) to Time 2 (June).  The resulting 

change score was used as the variable representing student outcome in all subsequent 

analyses.  Next, a factor analysis using principal component analysis and Varimax 

rotation was conducted to reduce the number of variables used to classify individual child 

characteristics.  Information gathered from the six primary measures described above, 

consisting of 37 total sub-scales, was included in the factor analysis.   

The factors identified through the factor analysis were then used as variables 

representing individual student characteristics in all subsequent data analyses.  The 

relationship between individual student characteristics and student outcome was then 

evaluated.  Pearson correlation coefficients were calculated to evaluate the relationship 

between individual child characteristics and outcome.  Multiple regression analyses were 

also conducted to examine the predictive relationship between individual child 

characteristics, as indicated by the factors established through the factor analysis, and 

outcome, as indicated by change score.  

Additional analyses were conducted to further evaluate differences in individual 

child characteristics across the range of outcomes.  To conduct these analyses the sample 

was divided into three groups based on the magnitude of change score. Group 1 included 

all students with a negative change score indicating a lower cognitive score after 
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intervention from Time 1 of the DAS-II administration to Time 2 (9 months later).  

Group 2 consisted of students who made no or minimal change with change scores 

ranging from 0 to a +5 increase from Time 1 to Time 2. Group 3 consisted of students 

who had a substantial improvement in change score (+6 to +43 points).   

Analyses were then conducted to evaluate differences between groups regarding 

individual child characteristics.  Specifically, a one-way ANOVA was used to evaluate 

differences between the three groups for each factor representing individual child 

characteristics.  

Question 2: Is there a relationship between intervention intensity and outcome?  

Students who participated in the Philly AIMS study received three different types 

of intervention: DTT, PRT, and FR, as part of the comprehensive curriculum provided 

within the study. Intervention intensity varied substantially across students.  Several 

analyses were conducted to evaluate the relationship between intervention intensity and 

outcome.  First, Pearson correlation coefficients were calculated to evaluate the 

relationship between intervention intensity for each intervention and outcome.  Next, 

multiple linear regression analyses were conducted to evaluate whether intervention 

intensity for each intervention predicted outcome.  That is, regression analyses were used 

to evaluate whether higher levels of intervention intensity predicted better student 

outcome. Additional analyses were conducted to evaluate differences in intervention 

intensity between change score groups.  Specifically, analyses were conducted to 

evaluate whether students with changes scores demonstrating a loss of points, no change, 

or a gain in points received differing levels of intervention intensity for each intervention.  
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One-way ANOVA analyses were used to compare differences in intervention intensity 

for the three groups.  

Question 3: Is there a relationship between intervention fidelity and outcome?    

 Several analyses were conducted to evaluate the relationship between intervention 

fidelity and outcome.  Pearson correlation coefficients were conducted to evaluate the 

relationship between intervention fidelity for each EBP (DTT, PRT & FR) and student 

outcome. Additionally, a multiple regression was used to evaluate the predictive 

relationship between intervention fidelity and outcome.  That is, multiple regression 

analyses were conducted to evaluate whether higher levels of intervention fidelity for 

each type of EBP within the STAR program predicted better outcome. Lastly, one-way 

ANOVA analyses were also used to compare differences in intervention fidelity for the 

three change score groups.   
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CHAPTER 4 

RESULTS 

Information gathered from a total of 368 students who participated in Philly 

AIMS for the 2010 – 2011 academic year was used in the study.  Additionally, six 

primary assessment measures were used to identify individual child characteristics, and 

measures of intervention intensity and fidelity were used to identify intervention 

variables.  These variables were used to investigate whether there was a relationship 

between the independent variables and the outcome variable used in the study.   

Question 1: Do the individual student characteristics measured predict outcome within a 

behavioral intervention for children with autism?  

Several analyses were conducted to evaluate the relationship between individual 

child characteristics and outcome.  Six assessment scales, comprising of 37 total 

subscales, were used to identify individual characteristics.  These 37 sub-scales were 

included in the factor analysis using principal component analysis and Varimax rotation.  

The analyses yielded eight factors explaining a total of 71.65% of the variance (see Table 

2).  Factor 1 was labeled Adaptive Behavior due to the high loadings of the following 

items from the Adaptive Behavior Assessment System (ABAS-II): social skills, leisure 

skills, home living, self-care, self-direction, functional academics, health and safety, 

community use, communication skills.  This factor also included social-approach 

behaviors from the PDD Behavior Inventory (PDDBI).  Factor 1 accounted for 26.13% of 

the total variance. Factor 2 was labeled Social Skills and Hyperactivity and accounted for 

17.97% of the total variance.  This factor included the following items from the Social  
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Table 2. Summary of Factor Analysis for Individual Child Characteristics  
 
 
Factor      Eigen Value  % of Variance 

1: Adaptive Behavior (AB)    9.669   26.133 

2: Social Skills & Hyperactivity (SH) 6.650   17.974 

3: Challenging Behavior (CB)  3.552   9.600 

4: Depression & Anxiety (DA)  1.728   4.671 

5: Stereotypic Behavior (SB)   1.410   3.811 

6: Expressive Language (EL)   1.292   3.491 

7: Conduct (CD)    1.200   3.243 

8: Autism Severity (AS)   1.011   2.733 

Total         71.655 

 

Responsiveness Scale (SRS): social communication, social cognition, social awareness, 

autistic preoccupations, and social motivation; and the following items from the Child 

Symptom Inventory (CSI): hyperactivity-impulsivity, inattentiveness, and oppositional 

defiant behavior.  Factor 3 was labeled Challenging Behavior due to the high loadings of 

the following items from the Aberrant Behavior Checklist (ABC): inappropriate speech, 

hyperactivity and noncompliance, lethargy and withdrawal, stereotypic behavior,  

irritability, agitation, and crying.  Factor 3 accounted for 9.6% of the total variance.  

Factor 4 was labeled Depression and Anxiety and accounted for 4.67% of the total 

variance.  This factor included the following items from the CSI: major depressive 

disorder, dysthymic disorder, social phobia, separation anxiety, and generalized anxiety.  

Factor 5 was labeled Stereotypic Behavior and accounted for 3.81% of the variance.  
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Items within this factor were all from the PDDBI and included: ritualistic behavior and 

resistance to change, social pragmatic problems, sensory-perceptual behaviors, semantic 

pragmatic problems, and autistic behavior.  Factor 6 was labeled Expressive language, 

accounted for 3.49% of the variance, and included two items from the PDDBI: the 

expressive language scale and the social approach/withdrawal Problems scale.  Factor 7 

was labeled Conduct and included 1 item from the CSI: conduct disorder scale. This 

factor accounted for 3.24% of the variance. Lastly, Factor 8 was labeled Autism Severity 

and accounted for 2.73% of the variance.  This factor included the autism severity score 

from the Autism Diagnostic Observation Scale (ADOS).  The individual factor loadings 

for each variable are presented in Table 3.  The factors identified through the factor 

analysis were used as the predictor variables in subsequent analyses.   

Student outcome was assessed using the IQ change score for each student derived 

from pre- and post-intervention cognitive ability scores as measured by the Differential 

Ability Scales, 2nd Edition (DAS-II).  The mean overall change score was 3.95 (see Table 

4).  However, change scores were distributed across a wide range, from -43 to 43, 

indicating substantial variability in outcome across participants.  Figure 1 shows the 

distribution of change scores across participants, as well as the frequency of each change 

score.   

Pearson correlation coefficients were calculated to evaluate the relationship 

between individual child characteristics and outcome (see Table 5).  Results of the 

Pearson correlations indicate that expressive language skills and outcome had a weak 

positive correlation that was significant, r = .18, p < .05.  However, none of the other 

individual child characteristics were significantly correlated with outcome. Multiple   
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Table 3.  Factor Loadings and Sample Sizes for Individual Child Characteristics  
 
   

Factor Loadings 
 
Item   1 2 3 4 5 6 7 8 Sample 
 
  
ABAS:  
Social skills  .894 -.214 -.035 .027 .019 -.026 .122 -.085 159 
 
ABAS:  
Leisure Skills  .868 -.130 -.033 .004 .006 .057 -.134 .110 159 
 
ABAS:  
Home Living  .837 -.092 -.005 .020 -.005 -.071 .126 -.156 159 
 
ABAS:  
Self-care  .799 -.201 .052 .010 -.096 .096 -.102 .021 159 
 
PDDBI:  
Social-approach .798 -.270 -.086 .028 .037 .181 -.161 .104 159 
 
ABAS:  
Self-direction  .793 .002 -.001 -.066 -.060 -.097 .176 -.013 159 
 
ABAS: Functional  
Academics  .792 .128 -.039 -.175 .022 .037 .139 -.031 159 
 
ABAS:  
Health & Safety .788 -.136 -.118 .084 -.027 .085 .016 -.003 159 
 
ABAS:  
Community use .725 -.043 -.018 .021 -.020 -.157 .303 -.121 159 
 
ABAS: Communication  
Skills   .701 -.118 -.139 -.092 -.066 .201 -.059 .031 159 
 
SRS:  
Communication -.252 .783 .302 .190 -.014 -.032 .046 -.095 149 
 
SRS: Cognition -.212 .777 .236 .118 -.027 -.005 .136 -.085 153 
 
SRS: Awareness -.238 .756 .136 .026 .005 -.045 .002 -.003 158 
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Table 3. (continued) 
   

Factor Loadings 
 
Item   1 2 3 4 5 6 7 8 Sample 
 
 
SRS: Autistic  
Preoccupations -.049 .740 .406 .246 .018 -.001 -.157 .099 154 
 
SRS: Motivation -.239 .624 .144 .343 .033 -.139 .100 -.092 155 
 
CSI: Inattentive -.266 .495 .267 .279 -.002 -.033 .226 .347 151 
 
CSI: Oppositional  
Defiant   .081 .416 .386 .292 -.101 .327 .388 -.044 157 
 
ABC: Inappropriate  
Speech   .117 .214 .825 -.017 -.071 .068 -.081 .014 154 
 
ABC: Hyperactivity  
& Noncompliance -.163 .335 .730 .275 .025 .053 .223 .041 154 
 
ABC: Lethargy -.135 .208 .712 .293 -.008 -.164 .180 -.101 156 
 
ABC: Stereotypy -.112 .268 .709 .218 .004 -.145 -.077 .079 156 
 
ABC: Irritability -.114 .227 .685 .344 .025 .154 .293 -.123 159 
 
CSI: Major  
Depression  -.022 .120 .236 .838 .002 -.041 .061 -.138 157 
 
CSI: Dysthymia .071 .125 .159 .819 -.069 -.018 .049 -.209 157 
 
CSI: Social Phobia .030 .281 .016 .618 .033 -.005 -.196 .260 152 
 
CSI: Separation  
 
Anxiety  -.051 .151 .225 .601 -.066 .073 .119 .302 154 
 
CSI: Generalized  
Anxiety  -.056 .209 .363 .562 .061 .069 .213 -.100 157 
 
PDDBI: Autism -.078 .014 -.027 .004 .887 -.413 -.022 .069 205 
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Table 3. (continued) 
    

Factor Loadings 
 
Item   1 2 3 4 5 6 7 8 Sample 
 
 
PDDBI: Ritualistic .037 -.070 .016 .013 .882 .248 .044 -.028 219 
 
PDDBI:  
Social-pragmatic .016 .037 -.082 -.035 .737 -.314 -.033 .032 215 
 
PDDBI: Sensory -.178 .025 -.037 .018 .672 -.124 .136 .221 217 
 
PDDBI: Semantic- 
Pragmatic  .025 -.029 .066 -.055 .654 -.130 -.322 -.115 193 
 
PDDBI: Expressive .070 -.019 .004 -.022 -.201 .807 .066 -.026 191 
 
PDDBI: Approach  
Withdrawal Probs. .157 -.080 -.021 .034 -.296 .765 -.041 -.178 193 
 
CSI:  
Conduct disorder .267 .140 .254 .123 -.072 .020 .755 .022 158 
 
ADOS: Severity .018 -.063 -.036 -.083 .115 -.160 -.018 .709  251 
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Figure 1.  Distribution and frequency of change scores across participants. 
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Table 4.  Change in Overall Cognitive Ability as Measured by the DAS-II for the Total  
   Sample 

 
 
Mean change score  Median change score   Range 
 
 

3.95    3.00    -43 to 43 
 

 

regression analyses were also conducted to examine the predictive relationship between 

individual child characteristics, as indicated by the factors established through the factor 

analysis, and outcome, as indicated by change score.  A significant regression equation 

 
Table 5. Correlations Between Child Characteristics and Change Score 
 
 
Variable  Pearson correlation  N   Significance 
 
 
1: Adaptive behavior  -.051   206   .464 
 
2: Social Skills & 
    Hyperactivity  .054   206   .440 
 
3: Challenging behavior .018   206   .799 
 
4: Depression & Anxiety .016   206   .817 
 
5: Stereotypic behavior -.079   206   .261 
 
6: Expressive language .178*   206   .010 
 
7: Conduct   .030   206   .669 
 
8: Autism severity  -.022   206   .749 
 
Age    -.097   206   .164 
* p < .05. 
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was found (F(12, 355) = 2.244, p < .05), with an R2 of .039, indicating that individual 

child characteristics significantly predicted outcome.  However, analyses of individual 

factors indicated that only one factor, Factor 6: Expressive Language, significantly 

predicted outcome (β = .168, p < .05).  These results indicate that expressive language 

skills significantly predicted outcome, specifically, students with higher expressive 

language skills had a better outcome.  All remaining factors did not significantly predict 

outcome (see Table 6).  These results support those of the Pearson correlation analysis. In 

both analyses, expressive language skills were the sole factor found to have a significant 

relationship with outcome.   

Overall, the results of the initial analyses for Question 1 indicate that expressive 

language skills are significantly correlated with outcome, however the correlation is 

weak. Additionally, expressive language skills were found to significantly predict student 

outcome.  However, adaptive behavior, social skills and hyperactivity, challenging 

behavior, depression and anxiety, stereotypic behavior, conduct, autism severity, and age 

did not predict outcome and were not significantly correlated with outcome.              

Given the range of outcome found across the sample, additional analyses were 

conducted to further evaluate differences in individual child characteristics across the 

range of outcomes.  To conduct these analyses the sample was divided into three groups  

based on the magnitude of change scores.  Group 1 was comprised of students who had a 

negative change score, indicating a loss in overall cognitive score after intervention.  The 

mean change score for this group was -6.68, ranging from -1 to -43, and consisted of 29% 

of the total sample.  Group 2 was comprised of students who demonstrated no or minimal 

change in score after intervention.  The mean change score for Group 2 was 2.27, with a   
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Table 6.  Summary of Linear Regression Analysis for Variables Predicting Change Score 
 
 
Variable    B  β   p 
 
 
Factor 1:  
 
Adaptive behavior   -.645  -.071   .181 
  
Factor 2:  
 
Social Skills & Hyperactivity   .439  .048   .349 
 
Factor 3:  
 
Challenging behavior   .250  .028   .592 
 
Factor 4: 
 
Depression & Anxiety   .180  .020   .699 
 
Factor 5: 
 
Stereotypic behavior   -.609  -.067   .193 
 
Factor 6: 
 
Expressive Language   1.521  .168*   .001* 
 
Factor 7: 
 
Conduct    .088  .010   .852 
 
Factor 8 
 
Autism severity   -.238  -.0326   .611 
 
Age     -.052  -.070   .244  
    
 
*p < .05. 
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range of 0 to 5.  Group 2 consisted of 32% of the total sample. Lastly, students who 

demonstrated a substantial gain in overall cognitive score were included in Group 3.   The 

mean change score for Group 3 was 13.32, ranging from 6 to 43, and included 38% of the 

total sample (see Table 7). 

 
Table 7.  Change Score for Total Sample Divided into Groups Based on Magnitude of  

   Change  
 
 
Group  Description  Mean   Range  Group Size    
 
 
 
1  Negative Change -6.68  -1 to -43  60  
    
2  No Change  2.27  0 to 5   66   
 
3  Positive Change  13.32  6 to 43   72 
 
  

 

Additional analyses were then conducted to evaluate whether or not differences in 

individual child characteristics existed between these groups. For example, analyses were 

conducted to evaluate whether students with a substantial gain in change score differed 

significantly in individual child characteristics than students with no change or a loss in 

points.  To accomplish this, each factor depicting individual child characteristics was 

compared for the three groups using a one-way ANOVA.  No significant differences 

were found between groups for any of the factors (see Table 8).  Results of the one-way 

ANOVA for Factor 1 indicated that the groups did not significantly differ in adaptive 

behavior skills (F(2, 190) = .206, p > .05).  The groups also did not significantly differ 

according to Factor 2, social skills and hyperactivity (F (2, 190) = 1.632, p > .05), Factor 
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3, challenging behavior (F(2, 190) = 1.303, p > .05), or Factor 4, depression and anxiety 

(F(2, 290) = .191, p > .05.).  Similarly, no significant difference was found between 

groups for Factor 5, stereotypic behavior (F(2, 190) = .369,  p > .05), Factor 6, expressive 

language (F(2, 190) = 2.710, p > .05), or Factor 7, conduct (F(2, 190) = 2.145, p > .05).  

Lastly, no significant differences were found between groups according to Factor 8, 

autism severity, (F(2,190) = .291, p > .05).  Overall these analyses indicate that no 

significant differences in individual child characteristics were found between groups 

whose IQ scores decreased, remained relatively the same or made substantial gains 

following intervention.      

In summary, the results of the analyses conducted to evaluate Question 1 revealed 

that Factor 6, expressive language skills, significantly predicted outcome.  Students who 

demonstrated higher expressive language skills at the start of the intervention year were 

more likely to have a better outcome.  All other individual child characteristics evaluated 

did not significantly predict outcome.  Additionally, no significant differences were 

found when comparisons of individual child characteristics were made among students 

who demonstrated differences in outcome.  Overall, these results indicate that expressive 

language skills are significantly related to improved outcome, students with higher levels 

of expressive language skills were more likely to have improved outcome. However, no 

other child characteristics were found to predict differences in student outcome.  

  



	
   59	
  

Table 8.  Summary of Analysis of Variance for Change Score Group Characteristics 
________________________________________________________________________ 
 
Source     df  F Mean Square  p 
________________________________________________________________________ 
 
Factor 1 
  

Between groups  2  .206  .218  .814 
 
Within groups   190    1.059    

 
Factor 2 
  
 Between groups  2  1.632  1.768  .198 
 
 Within groups   190    1.084 
 
Factor 3 
 
 Between groups  2  1.303  1.515  .274 
 
 Within groups   190    1.163 
  
Factor 4 
  
 Between groups  2  .191  .217  .826 
 
 Within groups   190    1.137 
 
Factor 5 
 
 Between groups  2  .369  .350  .692 
 
 Within groups   190    .949 
 
Factor 6 
 
 Between groups  2  2.710  2.858  .069 
 
 Within groups   190    1.055 
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Table 8. (continued) 
________________________________________________________________________ 
 
Source     df  F Mean Square  p 
________________________________________________________________________ 
 
Factor 7 
 
 Between groups  2  2.145  2.445  .120 
 
 Within groups   190    1.140 
 
Factor 8 
 
 Between groups  2  .291  .296  .748 
 
 Within groups   190    1.016 
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Question 2: Is there a relationship between intervention intensity and outcome?  

 Students who participated in the Philly AIMS study received three different types 

of intervention: DTT, PRT, and FR, as part of the comprehensive curriculum provided 

within the study. Intervention intensity varied substantially across students, largely 

depending upon the classroom teacher’s intervention implementation.  Intensity for each 

intervention ranged from less than one time each week to as much as two times per day.  

Given the differences present in intervention intensity, several analyses were conducted 

to evaluate the relationship between intensity and outcome.   

First, Pearson correlation coefficients were calculated to evaluate the relationship 

between intervention intensity and outcome (see Table 9).  Weak but significant positive 

relationships were found for DTT intensity (r(196) = .147, p < .05) and PRT intensity (r( 

196) = .207, p < .01), indicating that more of each of these interventions was related to 

better student outcome.  Intensity of FR was not significantly related to outcome. 

 
Table 9.  Correlations Between Intervention Intensity and Change Score 
_______________________________________________________________ 
 
Intervention Intensity  Pearson   N  Significance 

Correlation   
________________________________________________________________________ 
 
Discrete Trial Training  .147*   196  .040 

Pivotal Response Training  .207**   196  .004 

Functional Routines   .118   196  .098 

 
* p < .05 (2 –tailed) 

** p < .01 (2 –tailed)  
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Additionally, multiple linear regression analyses were conducted to evaluate 

whether intervention intensity predicted outcome (see Table 10).  A significant equation 

was found (F(3, 330) = 2.948,  p < .05) with an R2 of .026, indicating that intervention 

intensity predicted outcome.  Analyses of the predictive relationship for each type of 

intervention indicated that PRT was the only intervention found to significantly predict 

outcome (β = .293, p < .05).  Discrete Trial Training intensity (β = -.113, p > .05) and FR 

intensity (β = .019, p > .05) were not significant predictors of outcome.  These results 

indicate that higher levels of intervention intensity for PRT predicted better student 

outcome.  However, intervention intensity levels of DTT and functional routines did not 

predict differences in outcome.      

 
Table 10. Summary of Linear Regression Analysis for Intervention Intensity as Predictor  

  of Outcome 
________________________________________________________________________ 
 
Intervention    B   β   p 
________________________________________________________________________ 
 
Discrete Trial    -1.186   -.113   .407 
 
Pivotal Response Training  3.379   .293*   .036 
 
Functional Routines   .181   .019   .822 
________________________________________________________________________ 
* p < .05.  

Further analyses were conducted to evaluate differences in intervention intensity 

between change score groups.  Specifically, analyses were conducted to evaluate 

whether differences in intervention intensity existed between groups with changes scores 

demonstrating a loss of points, no change, or a gain in points.  One-way ANOVA 

analyses were used to compare differences in intervention intensity for the three groups.  
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Significant differences were found between groups for all three types of intervention (see 

Table 11).  Groups differed significantly in intensity of DTT (F(2, 180) = 3.769, p < .05),  

 
Table 11.  Analysis of Variance for Differences Between Change Score Groups in  

     Intervention Intensity 
________________________________________________________________________ 
 
Intervention    df  F Mean Square  p 
________________________________________________________________________ 
 
Discrete Trial   
 
 Between groups  2  3.769*  3.695  .025 
 
 Within groups   180    .981 
 
Pivotal Response Training 
 
 Between groups  2  5.248*  4.158  .006 
   
 Within groups   180    .792 
 
Functional Routines 
 
 Between groups  2  3.478*  4.237  .033 
 
 Within groups   180    1.218 
________________________________________________________________________
* p < .05. 
 

PRT (F( 2, 180) = 5.248, p < .05), and FR (F(2, 180) = 3.478, p < .05).  Post-hoc 

analyses using Tukey’s HSD were then conducted to determine the nature of the 

differences between groups (see Table 12).  These analyses revealed that students who 

lost change score points had significantly less intense intervention for all three types of 

intervention than the students who made no gains or improved.  Intensity of DTT for 
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Table 12.  Tukey HSD Comparison for Differences Between Change Score Groups in  
     Intervention Intensity 

________________________________________________________________________ 
 
Group (A)   Group  (B)  Mean Difference   p 

(A – B)    
________________________________________________________________________ 

 
Discrete Trial Intensity 

 
Loss    No change  -.47122*    .037 

 
Loss   Gain   -.39999    .059 
 
No change  Gain   .07123     .917 
________________________________________________________________________ 
 

Pivotal Response Training Intensity 
 

Loss    No change  -.49708*    .011 
 

Loss   Gain   -.42751*    .019 
 
No change  Gain   -.42751    .902 
________________________________________________________________________ 
 

Functional Routines Intensity 
 
Loss    No change  -.38238    .170 

 
Loss   Gain   -.50817*    .029 
 
No change  Gain   -.11949    .821 
________________________________________________________________________ 
* p < .05. 
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students who lost points was significantly lower (m = 1.14, sd = 1.01) than DTT intensity 

for students who had no change (m = 1.610, sd = .90).  No significant differences in 

discrete trial intensity were found between students who had a substantial gain in points 

(m = 1.54, sd = 1.03) and the other groups.  Similarly, students who lost change score 

points received significantly less PRT (m = 1.23, sd = .96) than students who made no 

change (m = 1.73, sd = .85) and students who made substantial gains (m = 1.54, sd = .86).  

No significant differences in PRT intensity were found between students who had a 

substantial gain in points and students who made no change.  Differences in intensity of 

FR were also found between students with a negative change score (m = 2.48, sd = .126) 

and students who made substantial gains (m = 2.98, sd = 1.04).  However, no significant 

differences were found for intensity of FR between students who made no change (m = 

2.86, sd = .99) and the other groups.   

Overall, the analyses conducted to evaluate Question 2 indicate a significant 

relationship between intervention intensity and outcome. Intensity of PRT and DTT were 

significantly related to outcome, indicating that increased levels of intensity for both 

interventions were related to improved outcome.  Additionally, intensity of PRT 

significantly predicted outcome.  That is, students who received more PRT were more 

likely to have a better outcome.  Lastly, comparisons of levels of intervention intensity 

between groups with differing change scores, revealed significant differences between 

groups. Students who had a negative change in IQ score significantly differed in levels of 

intervention intensity for all three types of intervention.  Specifically, intervention 

intensity levels were lower for students who lost IQ points than for students who made no 

change or those who made substantial gains.  These results indicate that overall students 
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who received more intense levels of intervention were more likely to have improved 

outcome.   

Question 3: Is there a relationship between intervention fidelity and outcome?    

 Several analyses were also conducted to evaluate the relationship between 

intervention fidelity and outcome.  First, Pearson correlation coefficients evaluating the 

relationship between intervention fidelity and outcome were conducted (see Table 13). 

Results of the correlational analyses indicated that PRT fidelity was significantly 

correlated with outcome (r(196) = .177, p < .05), however the correlation was weak.   

 
Table 13.  Correlations Between Intervention Fidelity and Change Score 
________________________________________________________________________ 
 
Intervention Fidelity   Pearson   N  Significance  

Correlation   
________________________________________________________________________ 
 
Discrete Trial Training  .124   196  .083 

Pivotal Response Training  .177*   196  .013 

Functional Routines   .052   196  .473 

* p < .05 (2 –tailed) 
 
 
Significant correlations were not found between fidelity of DTT (r(196) = .124, p > .05) 

or fidelity of FR (r( 196) = .052, p > .05) and outcome. Overall, these results indicate that 

greater PRT fidelity was significantly correlated with improved outcome, however, no 

relationship was found between fidelity of DTT or FR with student outcome. A multiple 

regression was then used to evaluate the predictive relationship between the fidelity of 

each intervention and outcome (see Table 14).  The results of the regression indicated 

that intervention fidelity significantly predicted outcome (F (3, 192) = 3.067, p < .05).   
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Table 14. Summary of Multiple Regression Analysis for Intervention Fidelity as  
    Predictor of Outcome 

________________________________________________________________________ 
 
Intervention    B   β   p 
________________________________________________________________________ 
Discrete Trial    1.361   .168   .244 
 
Pivotal Response Training  2.044   .208*   .045 
 
Functional Routines   -2.220   -.228   .089 
________________________________________________________________________ 
 
* p < .05.  
 

However, individual analyses of the predictive relationship between each type of 

intervention and outcome revealed that fidelity of PRT significantly predicted outcome (β 

= .208, p < .05).  However, fidelity of DTT (β = .168, p > .05) and FR (β = -.228, p > .05) 

did not predict outcome.  These results are in agreement with the correlational analyses, 

again indicating that fidelity of pivotal response training was the only intervention related 

to student outcome. 

Additional analyses were conducted to evaluate the presence of differences in 

intervention fidelity between change score groups.  Specifically, analyses were conducted 

to evaluate whether differences in levels of intervention fidelity for each type of 

intervention existed between groups with differing change scores.  One-way ANOVA 

analyses were used to compare differences in intervention fidelity for the three change 

score groups.  No significant differences were found between groups related to 

intervention fidelity (see Table 15).  Results of the one-way ANOVA for fidelity of DTT 

indicated no significant difference between groups (F(2, 180) = 2.07, p > .05).  The 

groups also did not significantly differ according to fidelity of PRT (F(2, 180) = 1.55, p >  
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Table 15.  Analysis of Variance for Differences Between Change Score Groups in  

 Intervention Fidelity 
________________________________________________________________________ 
 
Intervention    df  F Mean Square  p 
________________________________________________________________________ 
 
Discrete Trial   
 
 Between groups  2  2.069  3.369  .129 
 
 Within groups   180    1.628 
 
Pivotal Response Training 
 
 Between groups  2  1.551  1.744  .215 
   
 Within groups   180    1.124 
 
Functional Routines 
 
 Between groups  2  1.298  1.512  .276 
 
 Within groups   180    1.165 
________________________________________________________________________ 
 

.05) or FR (F(2, 180) = 1.29, p > .05).  These results indicate that all three groups 

received intervention with the same levels of fidelity, thus differences in outcome are not 

related to differences in intervention fidelity. 

Overall, results of the analyses evaluating Question 3 indicated that fidelity of 

PRT was significantly related to outcome and significantly predicted outcome.  Students 

who received PRT implemented with higher levels of fidelity were more likely to have a 

better outcome.  However, fidelity of DTT and FR were not related to outcome.  

Additionally, no significant differences were found between change score groups and 

intervention fidelity.   
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In summary, most individual child characteristics evaluated were not found to be 

related to, or predictive of student outcome. Expressive language ability was the only 

individual characteristic found to have a significant relationship with outcome.  Similarly, 

expressive language ability was the only individual characteristic found to significantly 

predict outcome. Students with higher levels of expressive language ability at the start of 

the intervention year were more likely to have a better outcome.  Additional analyses 

comparing differences in individual child characteristics among groups of students with 

varying outcome indicated that no significant differences existed between groups.  That 

is, the groups did not significantly differ according to the individual characteristics 

measured.  Overall, expressive language skills were significantly related to outcome.  

However, all other individual characteristics were not related to outcome and there were 

no differences between groups of varying outcome related to any of these characteristics.  

Results of the analyses evaluating the relationship between intervention intensity 

and outcome indicated that PRT intensity and DTT intensity were significantly correlated 

with outcome.  However, intensity of FR was not related to outcome.  Additionally, 

intervention intensity was found to significantly predict outcome, overall.  However, 

individual analyses revealed that PRT was the only intervention found to significantly 

predict outcome.  Students who received PRT at higher levels of intensity were more 

likely to have a better outcome.  Intensity of DTT and FR did not predict outcome.  

Lastly, significant differences were found between change score groups and intervention 

intensity.  Students who lost IQ points, as indicated by a negative change score, received 

significantly less intervention in all three EBP than students who made no change or 

those who made substantial progress.    
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Finally, analyses evaluating the relationship between intervention fidelity and 

outcome revealed that the fidelity of the PR was the only intervention fidelity found to 

have a significant relationship with outcome. Analyses of the predictive relationship 

between intervention fidelity and outcome indicated that overall intervention fidelity 

significantly predicted outcome.  However, individual analyses indicated that PRT 

fidelity significantly predicted outcome, but neither DTT nor FR predicted intervention 

outcome.  Students who received PRT with higher levels of fidelity were more likely to a 

have better outcome.  However, no significant differences were found between change 

score groups related to intervention fidelity for any of the EBP.   
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CHAPTER 5 

DISCUSSION 

Children with ASD comprise a wide spectrum of ability, with substantial 

heterogeneity in presentation.  Differences in outcome for children with ASD have been 

identified based on a number of individual child characteristics.  However, previous 

research has produced conflicting results, with differing characteristics identified in the 

research as most predictive of outcome.  Additionally, differences in the relationship 

between intervention intensity and outcome have been reported.  This study evaluated 

differences in outcome for a large sample of children with ASD after one year of 

intervention with the STAR program.  Differences in outcome were evaluated based on a 

number of individual child characteristics in an attempt to identify specific characteristics 

that were most predictive of improved outcomes.  Furthermore, differences in outcome 

were evaluated based on levels of treatment intensity and treatment fidelity.  

Evaluation of Child Characteristics on Differential Student Outcome 

The results of the analyses evaluating the relationship between individual child 

characteristics and outcome indicated that only one characteristic was significantly 

related to outcome.  Expressive language skills had a weak, but positive significant 

relationship with student outcome.  Similarly, expressive language skills were the only 

characteristic found to significantly predict outcome.  Children with higher levels of 

expressive language skills at the start of the intervention year were most likely to have a 

better outcome at the end of the year. These results are consistent with previous research 

evaluating language skills as predictors of outcome (Goldstein, 2002; Luyster, Qiu, 

Lopez, & Lord, 2007; Mawhood, Howlin, & Rutter, 2000). Overall, this research 
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indicates that children with ASD who display higher levels of expressive language and 

communication skills are more likely to have improved outcomes following intervention.  

This is important information for parents, educators, and clinicians of children with ASD.  

These results may imply that an earlier focus on improving language skills in young 

children with ASD could lead to improved outcomes for these students.  Given that 

children with higher levels of expressive language skills are more likely to have better 

outcomes following intervention, one might assume that improving expressive language 

skills during the preliminary phases of intervention would lead to improved outcomes 

overall.  This is an empirical question, worthy of further investigation.  

The results of the analyses evaluating the relationship between individual child 

characteristics and outcome were surprising.  It was unexpected to find that the majority 

of the characteristics evaluated were not significantly related to outcome.  These findings 

are somewhat inconsistent with previous research.  For example, this research found no 

significant relationship between adaptive skills and outcome.  Although very little 

research has specifically investigated the relationship between adaptive behavior and 

outcome for children with ASD, the limited research that did evaluate this relationship 

has indicated a positive relationship between higher levels of adaptive skills and 

improved outcomes. For example, Sallows and Graupner (2005) found that children with 

higher levels of daily living skills, as well as higher levels of cognitive ability, language, 

social, and imitation skills, were most likely to have better outcomes.  Similarly, Kelley, 

Naigles, and Fein (2010) found that children who displayed adaptive behavior skills 

within the average range of functioning were more likely to display optimal outcomes 

than children with deficits in adaptive behavior.  Although these studies did not evaluate 
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adaptive skills in isolation as a predictor of outcome, they did find these skills to be 

predictive of improved outcomes. This is in conflict with the results of the current study, 

which did not find adaptive skills to be related to outcome.  However, differences in 

findings may be due to several reasons, including differences in sample sizes and 

duration of intervention time.  The Sallows and Graupner (2005) study comprised a much 

smaller sample of only 24 children, and the children were evaluated after four years of 

behavioral intervention, while the results of the current study report results after only one 

year of intervention.  Similarly, Kelley, Naigles, and Fein (2010) included 27 children 

with ASD and reported results after eight years.  It is possible that these differences in 

sample sizes and length of intervention could have resulted in discrepant findings.  

Further research evaluating predictors of outcome should include adaptive behavior as a 

possible predictor, given the discrepant findings. 

Similarly surprising results were found regarding the lack of relationship between 

social skills and outcome.  The results of this study indicated that social skills were not 

significantly related to outcome and did not predict differences in outcome.  Although 

this is consistent with the findings of Sutera and colleagues (2007), who found no 

differences in social skills between children who had optimal outcomes following 

intervention and those who did not, the majority of the research evaluating the 

relationship between social skills and outcome for children with ASD has indicated that 

higher levels of social skills predict improvements in later outcome (Ingersoll, 

Schreibman, and Stahmer, 2001; Sallows & Graupner, 2005; & Turner & Stone, 2007).  

Possible explanations for the inconsistent findings may again be related to differences in 

sample sizes, with most of the previous research including much smaller sample sizes of 
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6 to 48 children.  Additionally, differences in the operational definition and measurement 

of social skills could be related to different results.  For example, Ingersoll, Schreibman 

and Stahmer (2001) defined social skills as levels of peer social avoidance and reported 

results based on direct observations of peer social avoidance.  Other researchers have 

defined early social skills as joint attention skills, and have reported differences in 

outcome based on increased levels of joint attention initiation at an early age (Charman et 

al., 2003; Toth, Munson, Meltzoff, & Dawson, 2006; Sigman & Ruskin, 1999).  In 

contrast, the present study identified social skills from the results of standardized 

assessments of social behavior as measured through rating scales such as the Social 

Responsiveness Scale.  It is likely that the social behaviors included in these standardized 

assessments are more comprehensive than a single measure of social behavior, such as 

peer avoidance or joint attention, and would thus explain differences in findings.  It may 

be that social skills, in general, are not related to differences in outcome, but individual 

social behaviors are related to differences in outcome.  Further research evaluating social 

skills at a macro and micro level and their relationship to outcome for children with ASD 

is needed to clarify these discrepant findings.   

Evaluations of the relationship between challenging behavior and outcome also 

failed to indicate a significant relationship between the two variables.  Challenging 

behavior was not significantly related to outcome and was not found to predict 

differences in outcome.  Very few previous studies have evaluated the relationship 

between challenging behavior and outcome for children with ASD.  However, those that 

have evaluated this relationship have found significant relationships between the presence 

of challenging behavior and later outcomes.  Surprisingly, Remington and colleagues 
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(2007) found that children who had higher levels of challenging behavior were more 

likely to have better outcomes following two years of intervention.  In contrast, Kelley, 

Naigles, and Fein (2010) found that children who exhibited average levels of problem 

behavior, as indicated by the Behavior Assessment System for Children (BASC; 

Reynolds & Kamphaus, 1992), were more likely to lose their ASD diagnosis than high 

functioning ASD children with higher levels of problem behavior.  Overall, the limited 

research evaluating the relationship between challenging behavior and outcomes yield 

mixed findings.  The current study did not find a significant relationship between 

challenging behavior and outcome.  Yet other research has identified a relationship 

between challenging behavior and outcomes, with some research indicating that 

increased levels of challenging behavior are related to improved outcome and other 

research indicating that less challenging behavior is related to improved outcomes.  This 

is an area that requires further research to clarify these findings.  

This study also evaluated the relationship between internalizing behaviors, such 

as depression and anxiety, and outcome for children with ASD. Depression and anxiety 

have been described as being among the most common co-morbid conditions for 

individuals with ASD (Simonoff et al., 2008), with a growing body of research 

documenting the presence of depression and anxiety symptoms in children with ASD 

(Bellini, 2004; Lecavalier, 2006; & Strang et al., 2012).  The current study found no 

significant relationship between depression and anxiety and outcome for children with 

ASD.  Additionally, these variables did not significantly predict differences in outcome.  

Despite the growing body of research indicating high comorbidity rates for depression 

and anxiety among children with ASD, no other research evaluating the relationship 
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between these internalizing behaviors and outcomes for children with ASD was found.  

As such, it appears that the current study is the first to evaluate the presence of these 

behaviors and their effects on outcome for this population. However, depression and 

anxiety have been repeatedly shown to have a negative correlation with outcomes for 

non-ASD children (e.g., Ansary & Luthar, 2009; Jones, 2009; & Vaughn et al., 2011).  

Therefore, it might be assumed that similar negative correlations between depression and 

anxiety and outcomes would be evident for children with ASD.  It is unclear why a 

similar relationship was not found between internalizing behaviors and children with 

ASD.  However, it may be that deficits in other areas, such as language and 

communication, overshadow depression and anxiety symptoms in children with ASD; 

thus minimizing their relationship with outcomes. Additionally, much of the research 

documenting the comorbidity of depression and anxiety has indicated a higher prevalence 

of these internalizing behaviors within high functioning children with ASD, such as those 

with Asperger’s disorder.  This study did not differentiate inclusion based on level of 

functioning, and thus included children at all levels of functioning within the autism 

spectrum.  The inclusion of lower functioning children within the analyses may have 

negated the relationship between these comorbid conditions and outcome.  Future 

research should more closely examine the relationship between depression and anxiety 

with outcomes for higher functioning children with ASD.  

 Another unexpected finding was in the lack of a significant relationship between 

levels of restrictive and repetitive behavior (stereotypy) and outcome.  Results of the 

current study indicated that levels of restrictive and repetitive behavior were not 

significantly related to outcome and did not predict differences in outcome. This is again 
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in contrast to previous research evaluating the relationship between levels of restrictive 

and repetitive behavior and improved outcomes, which has indicated that higher levels of 

restrictive and repetitive behavior were associated with poorer outcomes for children with 

ASD.  For example, Sherer and Schreibman (2005) found that children who exhibited 

higher rates of non-verbal self-stimulatory behavior had poorer outcomes than children 

who did not engage in this behavior.  Similarly, Helt and colleagues (2008) found that 

children who had higher rates of stereotypy were more likely to have poor outcomes.  

Differences in findings related to the relationship between levels of restrictive and 

repetitive behavior and outcome may again be related to the differences in definition and 

measurement methods used to report this behavior.  Sherer and Schreibman (2005) used 

direct observation to record the rates of restrictive and repetitive behavior, while Helt et 

al., (2008) describe a review of existing research with no direct manipulations or 

observations conducted.  Both of these methods differ from the measurement system used 

in the current study, which involved identifying the presence and rate of restrictive and 

repetitive behaviors through behavior rating scales completed by a parent, such as the 

PDD-BI.  It is possible that differences in the definition and measurement systems in 

each of the studies led to differing results.  Further research is needed to clarify this 

discrepancy.      

Autism severity was also found to be unrelated to differences in outcome in the 

current study.  This was another surprising result, as it was hypothesized that autism 

severity would predict differences in outcome.  Previous research regarding the 

relationship between autism severity and outcome has also indicated that autism severity 

is not predictive of differences in outcome.  Similar to the current findings, Sutera and 
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colleagues (2007) found no differences in outcome based on autism severity.  However, 

they did find differences in outcome based on initial diagnosis of PDD-NOS or autism, 

with children diagnosed as PDD-NOS having better outcomes.  Other researchers have 

also found that an initial diagnosis of PDD-NOS rather than autism is associated with 

improved outcomes (Charman et al., 2006; Helt et al., 2008; & Lord et al., 2006).  It 

seems contradictory that levels of autism severity would have no relationship with 

differences in outcome, while differing diagnoses on the autism spectrum are in fact 

related to outcome, given that a common assumption is that differing diagnoses are based 

on levels of autism severity.  Helt and colleagues (2008) offer two possible explanations 

for this. They propose that the difference may be due to differences in the presence of 

restrictive, repetitive behaviors more commonly found in autism rather than PDD-NOS, 

or it may be that children with autism tend to be of lower intellectual functioning, thus 

accounting for the differences in outcome.  The reason for this finding is unclear, 

however the current study supports previous research indicating that autism severity is 

not related to outcome.  Differences in outcome based on initial diagnoses were not 

evaluated in the current study, as specific diagnostic classification information within the 

autism spectrum was not available.   

The relationship between age and outcome was also evaluated in the current 

study.  Previous research evaluating differential outcomes based on age has indicated that 

children of younger ages are more likely to have improved outcomes (Baker-Ericzen, 

Stahmer, &Burns, 2007; Granpeesheh, Dixon, Tarbox, Kaplan, & Wilke, 2009; Harris & 

Handleman, 2000).  This has led to a common recommendation for intervening early 

while children are still young in order to maximize the potential for improved outcomes  
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(NRC, 2001).  However, the current study found no relationship between age and 

outcome, and age was not found to predict differences in outcome.  It is possible that 

failure to find differences in outcome may have been due to the restricted age range of the 

current sample.  All participants were enrolled in kindergarten through second grade 

classrooms, with an age range of 5 years 0 months to 9 years 8 months. Most of the 

research reporting differences in outcome based on age has indicated that children who 

were under three years of age were more likely to have improved outcomes than older 

children (e.g., Baker-Ericzen, Stahmer, &Burns, 2007).  The current sample did not 

include children younger than five years of age.  Therefore, it may be possible that as 

children with ASD age, differences in outcome based on age become negligible.  That is, 

as children with ASD become older, age no longer predicts differences in outcome.  This 

is an interesting finding, worthy of further research.         

Evaluation of Intervention Variables and Differential Outcome 

 In addition to the child-level characteristics evaluated in this study, several 

variables related to the intervention were evaluated to identify potential relationships with 

outcome.  The relationship between treatment intensity for all three intervention 

components within the STAR program and outcome were evaluated.  Overall, the 

findings of the current study indicated that higher levels of treatment intensity predict 

improvements in outcome.  Specifically, higher levels of treatment intensity with PRT 

significantly predicted improved outcome.  Additionally, weak but significant 

correlations were found between higher levels of treatment intensity for DTT and PRT 

with improved outcome.  However, more instruction using FR were not related to 

outcome.  Overall, the results of the current study are consistent with previous research 
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evaluating the relationship between treatment intensity and outcome, which has 

repeatedly indicated that increased levels of treatment intensity are strongly related to 

improved outcomes for children with ASD (Eikeseth, Smith, Jahr, & Eldevik, 2002; 

Granpeesheh, Kenzer and Tarbox, 2011; Lovaas, 1987; Smith, Groen, & Wynn, 2000).  

This data supports the recommendation that children with ASD should be provided with 

more hours of weekly intervention in order to improve outcomes.  

However, it should also be noted that despite the weak but significant relationship 

between increased levels of treatment intensity and DTT found in the current study, DTT 

intensity did not significantly predict improved outcome.  That is, children who received 

more hours of DTT, specifically, did not have better outcomes than those who received 

fewer hours of DTT.  This was a surprising finding, given that the research evaluating 

treatment intensity for DTT overwhelmingly indicates that increased hours of 

intervention produce better outcomes for children with ASD (Eikeseth, Smith, Jahr, & 

Eldevik, 2002; Lovaas, 1987; Smith, Groen, & Wynn, 2000).  Differences in findings 

may be due to the levels of treatment intensity provided within the current study and in 

previous research.  High intensity intervention in the current study consisted of at least 

eight to ten hours of instruction each week with the given intervention.  This is a much 

lower level of treatment intensity than has been reported as high intensity in previous 

research.  For example, Lovass (1987) reported high intensity as 40 hours of weekly 

DTT.  Similarly, high intensity in Smith, Groen, and Wynn (2000) consisted of as least 

30 hours of intervention each week and Granpeesheh, Kenzer and Tarbox (2011) 

described high intensity as 25 to 35 hours of weekly intervention.  It is possible that the 

levels of intervention in this study considered high intensity were not high enough to 
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produce significant differences in outcome with DTT.  This may indicate that in order for 

DTT to be most effective, it should be provided at intensity levels of 25 to 30 hours each 

week, as indicated in the previous research.  Surprisingly, PRT provided at high intensity 

levels of eight to ten hours each week were sufficient to predict significant improvements 

in outcome in the current study.  This may indicate that PRT is a more efficient EBP and 

produces significant improvements in outcome when provided at lower levels of 

intensity.  This is valuable information for parents and educators, especially those with 

children who are educated in classroom settings where the staffing and resources 

available prevent the application of very high intensity individualized intervention.  

Providing eight to ten hours of pivotal response training may be a more feasible option 

for these educational settings.  This is an interesting finding worthy of further research.   

Lastly, this study evaluated the relationship between treatment fidelity and 

outcome for each intervention provided within the STAR program.  Results indicated that 

higher levels of PRT fidelity were slightly correlated with improved outcome.  Similarly, 

PRT fidelity was also found to predict improved outcome.  However no relationship was 

found between DTT or FR fidelity and student outcome.  This finding is consistent with 

the results of the analyses evaluating levels of treatment intensity and outcome, which 

indicated that only higher levels of PRT intensity predicted improved performance on an 

IQ measure.  Consequently, it seems logical that only increased PRT fidelity would 

predict improved outcome given that only PRT intensity was predictive of improved 

outcome.  Previous research evaluating the relationship between treatment fidelity and 

outcomes indicates that higher levels of treatment fidelity result in better outcomes 

(Durlack & Dupree, 2008; O’Donnell, 2008; Strain & Bovey, 2011). However, it should 
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be noted that in order for this relationship to exist, the intervention itself must also be 

predictive of improved outcomes. That is, intervention fidelity will only lead to improved 

outcomes if the intervention itself leads to improved outcomes. Adhering to an 

intervention that is not related to improved outcomes should not produce improved 

outcomes. The current study supports this notion, as it indicated that increased PRT 

intensity predicted improved outcome and increased PRT fidelity also predicted 

improved outcome.  However, increased treatment intensity for DTT and FR did not 

predict improved outcome, thus DTT and FR fidelity also did not predict outcome. That 

is, only fidelity of the intervention found to predict improved outcomes when delivered at 

a higher intensity was predictive of outcome. This is a logical finding, indicating that 

treatment effectiveness is directly related to treatment fidelity.  However, it has not been 

specifically proven in the treatment fidelity literature, thus, this is the first study to 

empirically demonstrate this finding.  

Study Limitations 

Several limitations are worthy of mention in the current study.  As previously 

mentioned the findings regarding the relationship between individual child characteristics 

and outcome were surprising, with only expressive language skills found as predictive of 

improved outcome.  It was expected that several other variables would also be predictive 

of differences in outcome.  Further analyses into the reasons for this surprising finding 

pointed to the mean change score for the overall sample.  The mean change score for the 

sample was 3.95, a considerably small or even negligible difference.  This indicates that 

as a whole, this student sample made very little change following one year of intervention 

with the STAR program. It is very likely that most of the individual child variables were 
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not found to predict outcome because overall there was very little change obtained.  It is 

possible that improved outcomes for the group would have produced a greater number of 

individual child characteristics as predictive of differences in outcome.  However, further 

analyses were conducted in an attempt to reconcile this possibility by dividing the sample 

into groups based on the magnitude of change score.  As previously mentioned, these 

analyses indicated no significant differences between change score groups according to 

the predictive variables. That is, children who had substantial improvements in outcome 

did not differ from those who did not make progress along dimensions of the child level 

characteristics measured in this study.  However, it may still be plausible that different 

outcomes regarding the predictive relationship of the characteristics measured would 

have been found with more substantial improvements in outcome for the group as a 

whole.  

A second limitation is related to the outcome measure used in this study.  

Outcome was reported as a change in overall cognitive ability as measured by a 

standardized cognitive assessment, the Differential Ability Scales, 2nd Edition (DAS-II).  

Changes in IQ score are commonly reported as the outcome measure in research 

evaluating intervention outcomes for children with ASD (e.g., Eikeseth, Smith, Jahr, & 

Eldevik, 2002; Lovass, 1987; Smith, Groen, & Wynn, 2000). However, researchers have 

reported that the interpretation of intellectual assessment results for children with autism 

should be interpreted with caution, as a result of the possible interfering effects of 

disruptive behaviors that may underestimate the child’s ability (Ben-Itzchak, Lahat, 

Burgin, & Zachor, 2008; Koegel, Koegel, & Smith, 1997; MacMullan, Manfredi, & 

Connell, 2012).  Researchers have reported that several interfering behaviors common in 
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children with autism, such as limited attention, communication deficits, disruptive 

behavior, and lack of motivation may invalidate the results of standardized intellectual 

assessments for this population (Dietz, Swinkels, Buitelaar, Daalen, & Engeland, 2007).  

Furthermore, robust increases in IQ scores for children with autism following 

intervention have been suggested as an indication that the baseline IQ score reflects a 

lack of interest in children with autism to cooperate or participate in the assessment.  A 

reduction in interfering behaviors commonly found in children with autism following 

intervention may enable the children to better participate in the assessment, allowing a 

more accurate reflection of their cognitive ability (Ben-Itzchak, Lahat, Burgin, & Zachor, 

2008; MacMullan, Manfredi, & Connell, 2012).  Although the overall mean change score 

in the current study was minimal, there was substantial variability in outcome, 

encompassing a wide range of differences in change scores, with some students gaining 

or losing upwards of 25 points.  It is difficult to explain how students gained over 25 (or 

as much as 43) points on a cognitive assessment following one year of intervention.  It is 

likely that this robust change in score is a result of a reduction of the interfering behaviors 

described above, which facilitated improved compliance and participation with the 

assessment and allowed a more accurate assessment of the child’s ability.  Similar 

explanations can be offered for those students who exhibited a drastic loss in points 

following intervention.  It is unlikely that the students lost over 25 IQ points following 

one year of intervention.  It is more likely that these children exhibited higher rates of 

interfering and noncompliant behaviors during the post-intervention cognitive 

assessment, producing scores that underestimated their true cognitive ability.  

Information regarding rates of problem behavior during the assessment would provide 
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evidence for this hypothesis.  Future research should include information regarding the 

rates of interfering and challenging behavior during cognitive assessments for children 

with ASD.  

A final limitation to the current study relates to the amount of missing data 

involved with the study.  Much of the information used to identify child level 

characteristics was obtained through the administration of standardized parent and 

teacher survey reports.  There were many instances of missing data in which all or 

portions of specific rating scales were not completed or completed inaccurately, causing 

them to be invalidated.  Missing data resulted from various uncontrollable events, such as 

student absence, incomplete surveys, or missing surveys. As a result, missing data from 

various assessment scales necessitated the use of different sample sizes for various 

analyses within the study. However, missing data qualified as missing completely at 

random (MCAR: Little & Rubin, 2002), thus bias was not introduced as a result of the 

missing data.  Additionally, sample sizes remained high enough to preserve power within 

the analyses (Davy & Savla, 2009).   

Additional Recommendations for Future Research 

 Future research evaluating the relationship between individual child 

characteristics and outcomes for children with ASD should include a different outcome 

measure.  Given the concerns discussed regarding the use of standardized intellectual 

assessments for individuals with ASD, and the results of the current study, it is 

recommended that future research include an outcome measure that is more sensitive to 

change as a direct result of intervention and can withstand the effects of interfering 

behavior.  Curriculum-based measurements or other assessments that capture incremental 
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changes in performance would be better suited for this population.  Future research 

should evaluate the utility of curriculum based measurement probes as an outcome 

measure for children with ASD.  Additionally, future research should report outcomes 

following longer exposure to intervention.  It is possible that more robust changes in 

outcome would be evident following longer exposure to the intervention.  School-based 

research reporting outcomes following two to three academic years of intervention may 

be more likely to identify stable characteristics that predict differences in outcome.   

Lastly, it would be interesting to include younger students, below the age of five, in 

future research evaluating predictors of outcome.  Although the age range of the current 

sample is appropriate for school-based research, valuable information regarding 

characteristics predictive of outcome may also be gathered from research involving 

younger children with ASD.  

Summary 

 In summary, the current study provided surprising, yet valuable information for 

parents and educators of children with autism spectrum disorders.  The results of the 

study are directly related and applicable to the education of young children with autism.  

Specifically, the results indicate that an early focus on expressive language skills may 

produce improved outcomes for children with ASD.  Additionally, higher levels of 

treatment intensity, especially with pivotal response training intervention, can produce 

improved outcomes for this population.  Furthermore, the results indicate that pivotal 

response training may be an effective intervention option for children in classroom 

settings with fewer staffing resources, given that significant changes in outcome were 

found with as much as eight to ten hours of weekly intervention.  The current study 
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provides a solid foundation for further research evaluating variables that predict 

differences in outcome for children with autism spectrum disorders.    
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