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ABSTRACT OF THE DISSERTATION 

 
 

The Relative Effects of a Multicomponent Reading Intervention  

and Self-Monitoring Strategy on the Reading Comprehension and Engagement for 

Students With Autism:  An Alternating Treatments Study With a Baseline Phase 
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 Over the past several years, the need for identification and implementation of 

effective reading comprehension strategies for students diagnosed with autism spectrum 

disorder (ASD) has come to the forefront of educational research, especially as the 

prevalence of this population continues to rise. It has been well documented, a large 

percentage of students with ASD demonstrate stronger decoding and word recognition 

skills over comprehension of text and are chronically disengaged from non-preferred, 

academic tasks. Additionally, this population demonstrates reduced ability to self-

monitor their behavior in order to stay engaged with academic tasks, which impacts 

performance despite their learning potential. This alternating treatments with baseline 

phase, single-case design study investigated the effects of implementing a main-idea 

summarization reading intervention to the same reading intervention paired with a self-

monitoring strategy. Outcomes of reading comprehension and engaged behavior were 

assessed daily for three students diagnosed with ASD in grades 5-8. Subjects were 

selected based upon their grade, eligibility of ASD, cognitive functioning (standard score 
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>85), and reduced comprehension skills based upon IEP goals and/or standardized 

assessment. The participants will receive individual intervention within 30 minute 

sessions per day, four days per week, for four consecutive weeks. After the baseline is 

established, the alternating treatment conditions will consist of reading intervention only 

and reading intervention plus a self-monitoring strategy on both reading comprehension 

and on-task engagement. Daily comprehension rubrics and self-monitoring charts will be 

collected and visually inspected along with videotaped recordings of student engagement 

using the Behavioral Observation of Students in Schools (BOSS) form, which records 

percentage of intervals in which targeted behaviors occur. Social and fidelity of 

implementation will also be measured using exit surveys and daily checklists.  
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CHAPTER 1 

 

INTRODUCTION 

 As the prevalence rate of children identified with autism spectrum disorder (ASD) 

continues to increase, it is imperative that educators design and implement effective 

practices and behavioral supports within the classroom setting (Callahan & Rademacher, 

1999; Kahot, Masi, & Segal, 2003; L. K. Koegel, Harrower, & Koegel, 1999; Kunce, 

2003; Wilkinson, 2008). Students with ASD receive instruction in a variety of 

environments and programs; therefore, it is important for all teachers to be equipped with 

the skills necessary to provide high quality instruction while meeting the individual and 

diverse needs of this student population (McKinney, Simpson, & Rose, 2013).   

 According to the American Psychiatric Association (APA, 2013), autism is a 

pervasive developmental disorder marked by differences in the areas of communication, 

socialization, and repetitive behavior. According to Lord et al. (2005), students with 

autism display varying degrees of difference in each of these areas. Due to these 

variations, students diagnosed with ASD struggle to engage in social communication 

interactions with peers and adults, initiate and maintain attention to activities, and process 

information from their environment (Rao & Gagie, 2006), which may lead to less time on 

task and low engagement when presented with academic instruction (Carnahan, Musti-

Rao, & Bailey, 2009). 

 Autism is a complex information processing disorder and impairs a broad range of 

intellectual skills. According to Chakrabarti and Fombonne (2005), approximately 70% 

of individuals with ASD are thought to have learning aptitude within the average to 
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above average range. However, reading comprehension has been identified as the most 

prevalent area of weakness in academic achievement of students with ASD (Jones et al., 

2009). Students may struggle with integrating information from previous text to help 

them understand ideas from the text they are currently reading (Woolley, 2016). More 

recent studies report that some students with ASD have stronger word reading and factual 

recall but struggle with reading comprehension (Brown et al., 2013; Henderson et al., 

2014; Huemer & Mann, 2010; Jones et al., 2009; Newman et al., 2007). Weaknesses in 

comprehension for students with ASD are reported to be attributed to inability to relate to 

characters, struggles to integrate and synthesize information, and deficits in social 

communication (Williamson, et al., 2012). These authors go on to state that students with 

ASD tend to hyperfocus on frequently insignificant details rather than grasping the gestalt 

of the given text.  

 Five essential components have been identified as key predictors of proficient 

readers: phonological awareness, phonics, vocabulary development, fluency, and 

comprehension (National Reading Panel Report, 2000). Of these subskills, reading for 

understanding is an essential skill for most learning tasks, especially as students increase 

in grades and independent functioning in life (Klingner, Vaughn, & Boardman, 2015; 

Solis et al., 2011). To achieve true comprehension, readers must go beyond the level of 

the clause, integrating phrases and sentences to synthesize a representation of main ideas 

(Chiang & Lin, 2007; Kintsch, 1998; Pressley & Afflerbach, 1995; Whitney & Budd, 

1996). Williamson, et al. (2012) further added that both textual factors (e.g., length of 

words and sentences within the passage, genre, picture support) and reader factors (e.g., 
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perspective taking, literal versus concrete thinking, executive functioning) influence the 

reading comprehension process for this population. 

 Not only does a small yet growing body of research support the use of research-

based reading interventions and behavioral strategies for students with ASD, legislation 

necessitates the use of such practices (Yell & Bateman, 2017). Based upon three 

prominent legislative acts, schools are required to apply evidenced-based teaching 

methodology and curricula to all students with and without exceptionalities. The No 

Child Left Behind Act (2001), Individuals with Disabilities Educational Act (2004), and 

the recent ruling by the Supreme Court Act (Yell & Bateman, 2017) require school 

personnel to provide students with disabilities access to the general education curriculum 

and interventions to address deficits in core academic areas such as reading. With a 

unanimous decision, the Supreme Court ruled in 2017 that school districts must “aim to 

enable students to make academic and functional progress in light of their 

circumstances.” Specifically, Justice Roberts stated, “…a student offered an educational 

program providing merely more than de minimus progress from year to year can hardly 

be said to have been offered an education at all.” Based upon these three key acts, it is 

imperative that educators working with students with disabilities determine effective 

strategies for students who are not responding to current evidenced-based practices, 

including students with low incidence disabilities (e.g., ASD) (Vaughn & Fletcher, 2012). 

Reader Profile Studies of ASD 

 Current research has improved the field’s understanding of reader profiles for 

students with ASD (Fleury et al., 2014; McIntyre et al., 2017; Nation et al., 2006). Nation 
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et al., (2006) investigated four components of reading: word recognition, nonword 

decoding, text reading accuracy, and text comprehension with a sample of students with 

ASD (N = 41) between the ages of 6 and 15 years old. Findings demonstrated the 

heterogeneous nature of performance. Some students had word reading and reading 

comprehension problems and other students only had problems with comprehension. 

They determined that reading is not a “unitary construct” and may not follow a typical 

developmental sequence for this population. Therefore, it is important to not only 

consider but understand each student’s underlying deficits in reading comprehension in 

order to develop appropriate intervention strategies (Nation et al., 2006; O’Conner & 

Klein, 2014).  

 Fleury et al. (2014) reviewed how characteristics associated with ASD can impact 

academic performance and overall academic profiles of students with ASD. Findings 

suggest that diminished Executive Functioning (EF) and Weak Central Coherence 

(WCC) can negatively impact this population. EF and WCC processes such as behavioral 

regulation (e.g., inhibition, attention to task) and metacognition (management of self and 

tasks) influence a student’s ability to plan multistep sequences of events, demonstrate 

mental flexibility, reflect, and reason. Fleury et al. (2014) suggested the intervention 

approaches of self-monitoring and graphic organizers could be implemented to support 

these deficits associated with EF and WCC. Use of self-monitoring strategies aid the 

student’s ability to reduce the need for adult facilitation and feedback, and graphic 

organizers allow the student to move from “bottom up” (detail oriented) to “top down” 

processing (gestalt or big picture). 
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 McIntyre et al. (2017) investigated the reading profiles of students with higher 

functioning autism spectrum disorder (HFASD) with a sample population (N = 81) 

between the ages of 8 and 16 years old. Findings reported four distinct reading profiles 

for this population: (a) readers with comprehension disturbance (poor comprehension or 

hyperlexic reading disability with good vocabulary); (b) readers with global disturbance 

(mixed reading disability as they struggle with phonology, vocabulary, and linguistic 

comprehension); (c) readers with severe global disturbance (struggle with phonology, 

vocabulary, and linguistic comprehension to a more marked degree); and (d) average 

readers (intact reading skills). Despite the recent findings of reader profile studies for 

students with ASD, many students on the spectrum still receive the same remedial 

reading instruction as typically developing students (Carnahan, et al., 2009; Woolley, 

2016). 

Reading Comprehension Intervention Research and ASD  

 Over the past 25 years, the need for identification and implementation of effective 

reading comprehension instructional strategies for students with ASD has come to the 

forefront of educational research, especially under consideration of policy initiatives and 

recommendations from the Common Core Standards (Common Core State Standards 

Initiative, 2010). More specifically, researchers continue to investigate and identify 

evidenced-based practices (EBPs) with empirical evidence supporting improved 

outcomes for unique groups of students such as those with ASD (Finnegan & Mazin, 

2016). However, the studies in this body of literature have study designs and sample sizes 

which limit the validation of EBPs for students with ASD in the area of reading 
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comprehension to date. Thus, researchers typically rely on EBPs identified for other 

populations of students with reading difficulties for guidance (Scammacca et al., 2015). 

This guidance suggests that the majority of reading comprehension strategies proven 

effective with neurotypical students have also resulted in improved outcomes for students 

with ASD (Browder et al., 2006).  

Reading Comprehension and Cognitive Processing for Students with ASD 

 Many students with ASD in the average and higher end of the spectrum have 

adequate decoding skills and also have a wide range of differences with cognitive 

processing (executive functioning, weak central coherence) that might impact their 

reading comprehension (Brown, Oram-Cardy, & Johnson, 2013; El Zein, Solis, Vaughn, 

& McCulley, 2013; Henderson, Clarke, & Snowling, 2011; Ricketts, et al., 2012; 

Woolley, 2016). Executive function deficits include reduced processing speed, inability 

to focus on relevant information, attention shifting, and challenges with organizational 

memory. Weak central coherence deficits include ability to integrate information from 

text as well as background knowledge for inference generation (Norbury and Nation, 

2011) and global comprehension (Ricketts et al., 2013). Additionally, students with ASD 

demonstrate reduced ability to monitor their own thoughts and actions during a learning 

task when compared to their neurotypical peers (Douglas, et al., 2011; Oliveras-Rentas et 

al., 2012; Williamson, Carnahan, & Jacobs, 2012; Woolley, 2016). Therefore, to increase 

their comprehension skills, this population requires well-organized, structured, and 

differentiated instructional approach that encourages active engagement and achievement 
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using multiple instructional strategies (Chiang & Lin, 2007; El Zien et al., 2013; 

Mirenda, 2003; Senokossoff, 2015; Vanlaar et al., 2013; Woolley, 2016).  

Issues of Engagement for Students with ASD 

 

 Within general education classrooms, the relationship between learning and 

academic engaged time is strong according to evidence from the literature (Cancelli, 

Harris, Friedman, &Yoshida, 1993; Curry, 1984; Greenwood, Horton, & Utley, 2002; 

Nystrand & Gamoran, 1989).  

 Active engagement has been positively correlated with better outcomes for 

students with and without exceptionalities (Carnahan et al., 2009; Iovanne, Dunlop, 

Huber, & Kincaide, 2003; Roberts, et al., 2019). Carnahan et al. (2009) noted that active 

engagement has been defined using a variety of terms and key behavioral characteristics. 

Specific behaviors such as attention toward the teacher (Greenwood, Horton, & Utley, 

2002), involvement in learning tasks (Skinner & Belmont, 1993), and initiating activities 

when given the opportunity (Klem & Connell, 2004) have been used to describe this 

behavior.  

 Specifically, for the ASD population, active engagement has been defined as on-

task and on-schedule behavior (Bryan & Gast, 2000; MacDuff, Krantz, & McClannahan, 

1993; Pelios, MacDuff, & Axelrod, 2003). Within a classroom setting, active engagement 

is described using a variety of specific observable behaviors. Connell & Wellborn (2004) 

identified two forms of specific engagement: ongoing engagement and reaction to 

challenge. They described ongoing engagement relating to student behavior, emotions, 

and general thought processes. They operationalized behavioral engagement (reaction to 
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challenge) as time students spent on work, intensity of concentration and effort, tendency 

to stay on task, and propensity to initiate action when given the opportunity. 

 Although student engagement during academic tasks is positively associated with 

academic achievement among school-age children with ASD (Koegel et al., 2003, 2010; 

Roberts, et al., 2019), this population often exhibits low levels of academic engagement 

(Dunlap, 1999). Students with ASD who have low levels of engagement appear to 

improve engagement and time on task from self-monitoring interventions (Carr et al., 

2014; de Bruin et al., 2013; Roberts et al., 2019).  

Self-Monitoring and Academic Outcomes for Students with ASD 

 

 Use of self-monitoring strategies (also known as self-management) has proven to 

be effective in gaining increased attention, academic productivity and accuracy, reading 

comprehension, and on-task behavior for students with learning disabilities and 

behavioral disorders (Clees, 1994; Holified, et al., 2010; Maag, & DiGangi, 1993; Reid, 

1996). Self-monitoring is defined as a procedure that requires students to systematically 

monitor their own behavior in order to assess whether or not a targeted behavior has 

occurred and then record the result in some manner (Holifield et al., 2010; Koegel, 

Koegel, & Parks, 1995; Odom et al., 2003; O’Reilly, et al., 2002; Prater, et al., 1991; 

Todd & Reid, 2006; Wilkinson, 2008). Two common types of self-monitoring strategies 

have been identified within the literature: self-monitoring of attention and self-monitoring 

of performance (Harris et al., 2005; Holifield, 2010; Reid, 1996; Reid & Harris, 1993). 

Use of self-monitoring of attention procedures aim to increase active engagement time, 

which is also referred to as on-task behavior (Akande, 1997; DiGangi, Maag, & 



 

9 

 

Rutherford, 1991). Use of self-monitoring of performance strategies target increasing 

academic performance (Dunlap & Dunlap, 1989; Harris et al. 2005; Holifield, 2010). 

 Researchers have reported improved outcomes for students with ASD within the 

classroom setting using self-monitoring strategies. Based upon the work of Myles & 

Simpson (2003), self-monitoring increases independence, self-reliance, and responsibility 

and “buy-in” for their own behavior while decreasing dependence on external control and 

incessant supervision. Self-monitoring is considered to be critical in generalizing 

adaptive behavior, encouraging autonomy, and producing sweeping behavioral 

improvements across various environments for many children with ASD (R.L. Koegel, et 

al., 1999; Leet et al., 2007).  

Study Purpose 

 The purpose of this study was to evaluate the efficacy of using self-monitoring 

paired with reading intervention strategies to support improved outcomes for students 

with ASD. Explicitly, this study will evaluate an intervention to answer the following 

research questions:  

1)  How effective is use of self-regulation plus reading intervention on improving 

academic outcomes for students with ASD when compared with a reading 

intervention only treatment? 

2) How effective is use of self-regulation plus reading intervention on increasing 

levels of on-task behavior for students with ASD when compared with a reading 

intervention only treatment?  
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CHAPTER II 

 

LITERATURE REVIEW 

 

 The purpose of this chapter is to review the literature of empirical studies of 

reading interventions and self-monitoring for students with ASD on reading 

comprehension and student engagement. Due to the small number of studies conducted 

on the effects of self-monitoring interventions on academic engagement and achievement 

for students with ASD (Carr et al., 2014; de Bruin et al., 2013; Roberts et al., 2019), a 

synthesis of syntheses of articles including alternate, but similar, populations will be 

conducted. These populations include at-risk learners, learning disabilities (LD) and 

attention deficit disorder (ADD). Emotional and intellectually disabled students were 

excluded from this review as these populations are not the focus of this study. See Table 

2.1 for a list of systematic and meta-analysis studies reviewed. A review of more recent 

literature was also conducted. Within these systematic reviews, studies were located that 

investigated treatments that included both reading comprehension and self-monitoring 

interventions.  

 First, the procedure for coding the located studies is described. Next, a summary 

of the systematic reviews for alternate populations is provided followed by specific 

findings from the located studies of similar populations are reported. Following this, a 

review of more recent literature was conducted to capture more current studies that might 

not have been included in the reviewed syntheses. Finally, a second synthesis of 

syntheses was conducted of reading and self-monitoring interventions for students with 

ASD followed by a more recent review of literature to capture and summarize findings of 
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more recent studies employing treatments including reading comprehension plus self-

monitoring utilizing samples of students with ASD.  

 A criterion was developed to determine which research studies to select for this 

synthesis. A systematic procedure was utilized to ensure that all the possible 

combinations of descriptors were attempted within the selected databases. Studies were 

included if they met the following criteria: (a) included self-monitoring intervention 

paired with or without reading intervention as the independent variable(s), (b) included 

academic engagement time and/or achievement as the dependent variable(s), (c) excluded 

intellectually or emotional disturbed participants, (d) included students in K-12, (e) 

included students with ASD, ADHD, LD, or at-risk learners, (f) occurred during regular 

school hours, (g) published in a peer reviewed journal from 1985 to 2021, (h) was an 

experimental, quasi-experimental, or single case design, and (i) studies that were 

conducted and reported in English.  

 First, a computer-assisted search was conducted to discover relevant literature. A 

search of Google Scholar, PsychINFO, and Educational Resources Information Center 

(ERIC) with the following key terms was performed: autism, high functioning autism, 

learning disabilities, time on task, reading comprehension, academic engagement, 

academic intervention, on-task behaviors, academic instruction, self-monitoring, self-

regulation, and engagement. After a computer-based search was completed, a physical 

review of the reference pages for each article was conducted in order to discover 

additional studies. After completion of this search, 30 articles were selected for this 

literature review.  



 

12 

 

 Data was collected and coded from each article in the following areas: (a) 

research design, (b) number of participants, (c) grade/age, (d) primary disability, (e) 

independent variable(s), (f) dependent variable(s), and (g) measurement results of 

dependent variable(s).  

 Based upon the What Works Clearinghouse (WWC) (IES, 2015), single-case 

design studies need to meet the following criteria in order to meet the highest degree of 

confidence without reservation:  (a) systematic manipulation of the independent variable, 

(b) graphical illustration of evidence, (c) at least three attempts with sufficient data points 

to evaluate the demonstration of an intervention effect, (d) eligible outcomes that meet 

WWC requirements, and  (e) measures of effectiveness can be attributed solely to the 

intervention. 

 Percentage of nonoverlapping data (PND) was conducted through visual analysis 

of provided line graphs and/or data reported within each study. Treatment effectiveness 

was calculated based on the percentage of PND, representing the proportion of data 

points in the baseline phase that overlapped with any of the data points in a comparison 

phase. The total number of treatment sessions is divided by the number of data points 

above the highest baseline point (Scruggs & Mastropieri, 1998). Level of effects are 

interpreted as follows: (a) very effective treatment with 90 to 100% data points above 

baseline, (b) effective treatment with 70 to 89% data points above baseline, (c) 

questionable treatment with 50 to 69% data points above baseline, and (d) ineffective 

with below 50% data points above baseline (Scruggs & Mastropieri, 1998; Wolery et al., 

2010). Effect sizes were provided by Nicholsen et al. (2010), even though this is not 
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typically reported for single case design research (Roberts et al., 2014). A common 

measure of effect size is Cohen's d. Based upon this measure, 0.2 should be considered a 

small effect size, 0.5 represents a medium effect size, and 0.8 or greater is a large effect 

size.  

Synthesis of Syntheses- Reading Interventions and Self-monitoring for At-risk 

Readers, LD, and ADD 

 In response to educational reform and policies requiring the use of evidence-based 

practices, there is a need to understand how research can inform and improve reading 

comprehension instructional practices for students with reading challenges and learning 

disabilities (Solis, et al., 2013). One way to achieve this goal is to conduct thorough, 

descriptive, systematic reviews of past literature to ascertain the effectiveness of reading 

comprehension interventions for these populations (Williamson, Carnahan, & Jacob, 

2012; Solis, et al., 2013.). Five systematic literature reviews were located and synthesized 

which targeted the effectiveness of self-monitoring and reading intervention on 

engagement and/or reading comprehension for students with reading difficulties, 

disabilities, and/or ADD in grades K-12 between the years of 1979-2011 (Joseph & 

Eveleigh, 2011; Scammaca et al., 2007; Scammaca et al., 2015; Solis et al., 2015; 

Wanzek et al., 2009). See Table 2.1 for a brief description of each synthesis.  Out of the 

113 studies collectively represented by these reviews, only nine met selection criteria for 

this current review. First, a brief description of each systematic review will be provided, 

then a list of relevant studies for this current review will be provided.  
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Description and Purpose of Systematic Reviews 

 Wanzek, Wexler, Vaughn, & Ciullo (2009) conducted a synthesis of research on 

reading interventions for students with reading difficulties and disabilities in grades 4-5 

between the years of 1988-2007. Overall, the authors found large effect sizes for studies 

focusing on reading comprehension on researcher-developed measures. A total of 24 

studies were located, and 13 of them utilized treatment/comparison designs and 11 

included single group or single subject designs. Of these 24 studies, eleven implemented 

interventions with comprehension as the dependent variable. Of these eleven studies, two 

included a self-monitoring strategy.  

 Joseph & Eveleigh (2011) and Solis et al. (2012) conducted two similar but 

separate comprehensive reviews. Based upon their findings, the authors determined use 

of self-monitoring and reading intervention strategies improved reading comprehension 

for students with reading challenges, disabilities, and ADD based upon effect sizes and 

PND. 

 Joseph & Eveleigh (2011) conducted a review to synthesize the effects of self-

monitoring methods on reading achievement for students in grades 2-8 with disabilities, 

including behavioral disorders, between the years of 1987-2008. 16 studies met inclusion 

criteria, and the authors stratified the studies into five categories: self-recorded accuracy 

levels on responding to reading comprehension questions; self-recorded productivity 

levels on responding to reading comprehension questions; self-recorded main 

idea/summarization generation; self-recorded oral reading performance; and self-

recorded on-task behavior during reading tasks. Of these 16 studies, some were excluded 
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from this review as the participants were primarily diagnosed with behavioral disorders 

(n = 2) or the dependent variable was oral reading performances (n = 5). The remaining 

studies measured the impact of reading intervention and self-monitoring on 

comprehension for students with LD and/or ADD, and two also included student 

engagement as a dependent variable. 

 Solis et al. (2012) conducted a 30-year synthesis of research relating to reading 

comprehension interventions for middle school students in grades 6-8 with identified 

learning disabilities. Based upon these comprehensive reviews of experimental, quasi-

experimental, and single-participant design studies (which included reading 

comprehension as the dependent variable), researchers found a total of 14 studies which 

met inclusionary criteria. Based upon these 14 studies, treatment conditions were 

stratified into four sections: summarization-main idea, summarization-main idea paired 

with self-monitoring, multiple strategy interventions, and other treatments. For the 

purpose of this current review, summarization-main idea paired with self-monitoring 

studies will be discussed. 

 Scammacca et al. (2015) conducted a meta-analysis of reading interventions for 

struggling readers in grades 4-12 between 1980-2011. The purpose of this meta-analysis 

was to update and replicate their first review, which took place in 2007. Based upon this 

exhaustive review of experimental and quasi-experimental treatment-comparison or 

multiple-treatment comparison designs, 36 publications met inclusion criteria. Based 

upon the results of this in-depth analysis, Scammacca, et al. (2015) determined reading 

interventions for students in grades 4-12 to be effective on measures of comprehension. 
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However, the researchers reported a significant drop in mean effect sizes (0.95 to 0.49) 

and standardized measures (0.42 to 0.21) for studies published after 2005. The authors 

attributed this drop to an increased use of standardized measures, more rigorous and 

complex research designs, and stronger “business as usual” reading programs 

implemented to all students, which served as control groups. 

 Combining the results of these five systematic reviews, seven experimental 

studies (Boyle, 1996; Graves & Levin, 1989; Jitendra, Hoppes, & Xin, 2000; Malone & 

Mastropieri, 1992; Manset-Williamson & Nelson, 2005; Mason, et al., 2006; Wong & 

Jones, 1982) and two single-participant studies (Gardill & Jitendra, 1999; Jitendra et al., 

1998) were discovered. All nine studies encompassed some form of reading intervention 

and/or self-monitoring (checklists, forms, cue cards, story maps, question generation, and 

interactive images) on reading comprehension and/or engagement. All nine studies 

reported medium to large effect sizes. See Table 2.2 for a summary of treatment-

comparison and single-subject study features. 

 In an effort to capture all of the pertinent studies, a review of the literature of 

more recent studies was conducted. Seven additional studies employing samples other 

than ASD were ascertained through the computer search of peer reviewed articles which 

addressed some aspect of self-monitoring and/or reading intervention on comprehension 

and/or engagement between the years of 1995 through 2021 (Berkely et al., 2011; Bruhn 

& Watt, 2012; Edwards et al., 1995; Harris et al., 2005; Rock, 2005; Shimabukuro et al., 

1999; Taylor et al., 2002). Of these seven studies, one was experimental and six were 

single case design.  
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 Review of these 16 studies will be described across four distinct but similar 

categories: self-monitoring intervention on engagement, self-monitoring intervention on 

engagement and reading comprehension, self-monitoring and reading intervention on 

engagement, and self-monitoring and reading intervention on reading comprehension. No 

studies were found which evaluated self-monitoring and reading intervention on reading 

comprehension and engagement for these targeted populations.  

 Self-monitoring Intervention on Engagement. Two studies focused on the use 

of a self-monitoring strategy on engagement (Harries et al., 2005; Rock, 2005). Harris et 

al. (2005) set out to determine the effects of using self-monitoring of attention versus 

self-monitoring of performance on engagement behavior and academic performance 

(spelling) for students with ADHD. However, for the purpose of this current study only 

engagement will be reviewed. A counterbalanced, multiple-baseline, across-subjects 

design was implemented and the study took place within a language arts general 

education classroom. Students who qualified for Special Education Services received 

instruction within a general education classroom using an inclusion model. Six 

participants were chosen in grades 3-8, and all were diagnosed with ADHD by a 

physician, a neurologist, or a psychologist. 

 On-task behavior was operationally defined as a student: (a) focused their eyes on 

the spelling list, practice paper, or self-monitoring tally sheet; (b) executed any step in the 

spelling study procedure; or (c) asked for help. Interobserver agreement between the 

second trained observer and the classroom teacher was found to be 95% or better prior to 

the onset of the study and remained strong throughout all phases of the experiment. 
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Participants were observed individually on a rotating basis using a momentary time 

sampling (3 seconds). Each student’s behavior (on or off-task) was recorded 50 times per 

session. To control for possible confounding effects of social reinforcement, neither the 

teacher or aide interacted with the students unless specifically requested.   

 Students were taught the strategies of self-monitoring of attention (SMA). For the 

SMA condition, students listened to random tones through headphones (average interval 

45 seconds) while studying their weekly spelling lists. On their individual tally sheets 

after hearing the tone, the students marked “yes” if they were paying attention and “no” if 

they were not on-task. At the end of the session, students graphed how many “yes” marks 

they achieved for the day.  

 Based upon the results of their study, Harris et al. (2005) found strong effect sizes 

for self-monitoring of attention (PND =100%, 100%, 100%, 67%, 80%, 100%) for all six 

students. Upon completion of the study, students completed an exit interview. Five out 

the six students reported negative feedback for SMA (beeps were distracting, it was 

boring, and checking on-task behavior prevented them from working). 

 Rock (2005) examined the effects of implementing a strategic self-monitoring 

intervention (ACT-REACT) on the academic engagement (math and reading), 

nontargeted problem behavior, productivity when completing seatwork, and accuracy of 

students with and without disabilities. However, for the purpose of this current review 

only engagement will be reviewed as productivity and accuracy data were not recorded 

during reading instruction due to varied curriculum and measurement difficulties. The 

ACT-REACT strategy is a combined self-monitoring of performance (SMP) and 
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attention (SMA). A multiple-baseline-across-subjects design with an embedded reversal 

was implemented. The purpose of this intervention was to support students who are 

chronically disengaged from academic tasks in taking responsibility for their own 

learning. 

 Nine participants were chosen in grades 2-5 and placed into three groups. The 

students qualified for Special Education Services under the following categories: AS, 

GATE, Floating Harbor Syndrome (FHS) with SLI, LD with ADHD, LD, LD with SLI, 

typically developing, and ADHD. For Group 1, academic disengagement (student not in 

seat or not working quietly on paper) was recorded using frequency counts. For Groups 2 

and 3, academic engagement data (student in seat, working quietly on paper-pencil task) 

was recorded using a momentary time-sampling at one-minute intervals. IOAs were 

conducted throughout each phase of the study between all four observers. The mean score 

for academically disengaged behavior was 89% for Group 1. Academically engaged time 

was 95% for Group 2 and 90.3% for Group 3.  

 ACT-REACT is a strategy which makes use of a mnemonic device designed to 

represent a six-step, combined SMA + SMP strategy. The six steps include the following: 

Articulate your goals, Create a work plan, Take pictures, Reflect using self-talk, Evaluate 

your progress, and ACT again. Students received explicit instruction and modeling for 

each step and that the strategy was recursive (continuous rather intermittent/random). 

 Rock (2005) reported 100% PND for all students except one, who received a 

combined PND score of 75% over treatment one and two, which is still considered to be 

an effective treatment based upon WWC. Overall, the author concluded that the ACT-
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REACT self-monitoring intervention was effective in increasing academic engagement in 

students with and without exceptionalities within inclusive classrooms. Additionally, the 

implementation of this procedure maintained over time, which is promising.  

 Self-monitoring Intervention on Engagement and Reading Comprehension. 

Two studies evaluated the use of self-monitoring on both engagement and comprehension 

(Edwards et al., 1995; Shimabukuro et al., 1999). Edwards et al. (1995) investigated the 

effectiveness of a self-monitoring strategy on engagement and reading comprehension for 

three male participants medically diagnosed with ADHD in grades 3-4. They all received 

30-60 minutes of language arts instruction within the school’s resource room. 

 An ABABC with follow-up single subject design was implemented over 52 

sessions. The study contained the following stages: Baseline 1, Self-Management, 

Baseline 2, Self-Management + Fading, and Follow-Up. 

 After receiving five days of training, students were asked to listen to random 

interval tone prompts during 20 minutes of reading instruction (average one per minute) 

and record their engagement using a card placed on their desk. Reading comprehension 

was assessed by having the students read passages and short stories and then respond to 

10 questions presented in the form of cloze passages or sequencing activities. Increased 

engagement and comprehension accuracy was rewarded with points which could be 

exchanged for preferred activities and reinforcers (token system). 

 Overall, the authors found increased engagement and comprehension for all three 

participants when using a self-monitoring strategy paired with a token system. 

Engagement increased by an average of 37% from Baseline 1 to Self-monitoring + 
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Fading. Although comprehension accuracy proved to be more inconsistent, the authors 

noted this finding could be explained by student interest, variability in maturity and self-

esteem, and the number of sessions completed. The authors reported the following 

average accuracy scores at Baseline 1, Self-Management, Baseline 2, Self-monitoring + 

Fading, and Follow-up for Subjects 1, 2, and 3, consecutively: 10%, 52%, 21%, 38%, 40; 

19%, 57.3%, 40%, 58.6%, 55%; 33%, 79.3%, 49%, 72%, 75%. 

 At the end of the study, students reported that they liked the self-monitoring 

strategy as it increased their productivity, accuracy, and earning rewards. However, they 

did not like the sequencing comprehension activities because they were harder than the 

cloze passages.  

 Shimabukuro et al. (1999) studied the effectiveness of self-monitoring of 

academic productivity and accuracy on the academic performance and engagement of 

students with exceptionalities. A single-group, multiple baseline design across three 

academic areas was used to ascertain the effectiveness of the intervention. Three male 

participants were selected for the study, one sixth grader and two seventh graders. All 

participants exhibited average intelligence, were identified as having a learning disability, 

were medically diagnosed with ADD/ADHD, capable of performing academic tasks 

during instruction and independent work, and had a history of academic deficiencies and 

problematic attentional behaviors during academic tasks.  

 The study took place in a mixed 6-8 grade, self-contained classroom at a private 

school for students with learning disabilities. Although the study was implemented during 

reading, mathematics, and written expression, for the purpose of this current review, only 
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reading will be discussed. Three dependent variables were identified by the authors: 

academic accuracy, academic productivity, and on-task behavior. Students monitored 

their academic accuracy and productivity, and the teacher was responsible for observing 

and keeping track of students’ on-task behavior. Academic accuracy was self-corrected 

by students each day based upon their work samples and scores were expressed as 

percentages. Academic productivity was measured by students counting the number of 

items completed compared to the number of items assigned and scores were reported as 

percentages. On-task behavior was recorded using a 10-second time interval on a 

rotational basis for each participant. On-task behavior was defined by the following 

observable behaviors: (a) seated at own seat; (b) writing supplies and work materials on 

desk in front of the student; (c) eyes on teacher, board, or own work; (d) reading or 

working on assignment; and (e) asking appropriate, relevant questions of teacher or 

neighbor. 

 Procedures adhered to throughout the experiment included data collection, 

interobserver reliability (IOA), instruction of self-monitoring, and accuracy of student 

self-monitoring. Baseline consisted of four days for each participant where use of self-

monitoring was absent. Data was collected by the team in terms of academic accuracy, 

productivity, and on-task behavior. IOAs were conducted every fourth day of the study 

and ranged from 86% to 100% (M = 94%). 

 Based upon the results of the study, Shimabukuro et al. (1999) reported self-

monitoring of academic performance yielded greater positive effects for productivity 

(PND = 100%, 100%, 100%) than for accuracy of reading comprehension (100%, 96%, 
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92%), although both conditions proved to be statistically significant. The authors 

concluded that self-monitoring of academic performance could result in increased 

academic productivity and accuracy. Additionally, on-task behavior for students with 

exceptionalities could improve when engaged in independent class work.  

 Self-monitoring and Reading Intervention on Engagement. One study was 

located which focused on SM + RI on student engagement. Bruhn & Watt (2012) 

conducted a study which examined the effects of integrating a multicomponent self-

monitoring strategy within a reading support classroom using an ABAB withdrawal 

single-case design on decreasing disruptive behavior and increasing engagement over 17 

sessions. However, for the purpose of this study only the self-monitoring and reading 

intervention on engagement will be discussed. Two girls in grades 7 and 8 participated in 

the study. One was identified with ADHD with behavioral challenges and received 

Special Education Services, and one was neurotypical with identified behavioral 

challenges. The study took place in a small classroom containing a total of 14 students 

over 90-minute sessions using READ 180, which is an intervention with a highly 

structured instructional model including three components: whole group instruction, 

small-group rotations, and whole-group wrap-up. 

 Academic engagement was defined as (a) attending to the teacher-assigned task, 

(b) eyes oriented toward the teacher during instruction and directions, (c) working on the 

assigned task, (d) using materials appropriately, (e) asking for teacher help appropriately, 

and (f) interacting with the teacher or peers about appropriate academic topics. During 

the intervention phase, both participants continued to receive the same reading instruction 
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but they were asked to fill out a self-monitoring form at the end of each rotation. The 

students rated themselves on achieving classroom expectations, teacher feedback, and 

contingent reinforcement using a four-point Likert- scale (2 = all of the time, 1 = some of 

the time, 0 = none of the time, n/a = not applicable). 

 Based upon visual inspection of graphs provided and the authors’ narrative, both 

participants increased overall academic engagement time. Participant 1 achieved 100% 

PND from baseline to intervention and evidenced a clear and instant change in level, 

trend, and stability (range = 88.3%-100%). Participant 2 achieved 80% PND from 

baseline to intervention and also evidenced an immediate increase in level, trend, and 

stability (range = 66.7% to 91.7%). 

 Overall, the authors concluded the multi-component self-monitoring strategy 

paired with the READ-180 intervention improved academic engagement for both 

participants. Additionally, strong social validity was reported for ease of use, 

appropriateness, and lack of reduced instructional time for both teacher and participants.  

 Self-monitoring and Reading Intervention on Reading Comprehension. Nine 

studies evaluated the impact of a reading intervention and a self-monitoring strategy on 

reading comprehension (Boyle, 1996; Gardill & Jitendra, 1999; Graves & Levin, 1989; 

Jitendra et al., 1998; Jitendra, Happes, & Xin, 2000; Malone & Mastropieri, 1992; Mason 

et al., 2006; Taylor, Alber, & Walker, 2002; Wong & Jones, 1982) and two measured the 

impact of reading intervention and self-monitoring with a transfer of using reading 

strategies from teacher to student (Berkeley, Mastropieri, & Scruggs, 2011; Manset-

Williamson & Nelson, 2005). 
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 Three studies used check-lists as a self-monitoring tool. Graves & Levin (1989) 

designed an experimental study which investigated two treatments (self-questioning 

paired with self-monitoring versus use of a mnemonic device) when identifying the main 

idea of given passages. The researchers found that both treatments outperformed the 

comparison condition. However, they also determined that the main idea condition 

proved to be more effective than use of a mnemonic condition (ES = 1.13).  

 Malone and Mastropieri (1992) implemented three treatment conditions 

(summarization training, summarization training with a self-monitoring component, and 

traditional instruction) for 45 middle-school students with LD using randomized 

assignment. The authors found that students using summarization with self-monitoring 

(check-list card) outperformed control group participants (M ES = 1.87). Additionally, 

students in the summarization with self-monitoring condition outperformed students in 

the summarization only condition (M ES = 0.35).  

 Wong and Jones (1982) conducted a study to determine the impact of using a self-

questioning technique on main idea comprehension for 60 LD students in grades 8-9, and 

60 general education students in grade 6 using an experimental design with repeated 

measures. The authors found that students using self-questioning strategies when 

identifying main idea outperformed the comparison condition on posttest measures of 

comprehension (ES = 0.56).  

 Jitendra et al. (1998) studied main idea, summarization, and use of self-

monitoring with four students in grade 6. Three students received treatment while one 

served as the control. Based upon PND performances, the researchers found that narrative 
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comprehension proved to be more robust (85%, 85%, 33%) when compared to expository 

comprehension probes (71%, 42%, 50%). 

 Two studies implemented prompt cards as a self-monitoring tool. Jitendra et al. 

(2000) compared the effects of main idea and a four-step self-monitoring approach to a 

comparison condition which emphasized systematic decoding and comprehension 

lessons. Based upon three researcher-developed main idea comprehension measures 

(training, near transfer, and far transfer), students in the treatment condition outperformed 

the comparison condition at posttest (M ES = 2.15) and delayed posttest (M ES = 0.76). 

 Four studies involved use of story mapping as a self-monitory strategy. Boyle 

(1996) evaluated two treatment conditions: cognitive mapping using a mnemonic device 

and use of notes and outlines of passages. Based upon the Formal Reading Inventory and 

researcher-developed curriculum-based measures, both treatment conditions resulted in 

positive outcomes (ES = 0.33). 

 Gardill & Jitendra (1999) investigated the use of direct reading instruction paired 

with an advanced story map procedure on reading comprehension for six students in 

grades 6-8 identified with SLD using a multiple baseline across participants design. The 

experimental conditions consisted of baseline, intervention, generalization, and 

maintenance. The story map contained specific places for students to write-in common 

story elements (character, problem, rising actions) and implicit information (reactions, 

theme, and story details). The intervention took place over a 14- to 20-week time period 

and consisted of model, lead, and independent phases. Overall, the authors determined 

that all six participants increased story grammar comprehension from baseline to 
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independent phases of the study (PND = 100%), but basal comprehension proved to be 

somewhat inconsistent (PND = 100%, 67%, 33%, 33%, 100%, 100%). 

 Taylor, Alber, & Walker (2002) used an alternating treatments design to examine 

the effects of using a self-questioning strategy and/or story mapping on the reading 

comprehension (literal and inferential) for five elementary students in grades 3-6 

identified with LD. Based on the results of the study, the authors reported both story 

mapping and self-questioning were effective strategies for increasing reading 

comprehension for students with LD. Using the Mann Whitney U to analyze the PND 

performances, there were no significant differences in use of story mapping and self-

questioning for all five students (range: .660 to .059) but significant differences were 

found when compared to no intervention for both conditions (range: .002 and .005 to 

.000). All five students’ mean comprehension scores in the story mapping (7.82 to 9.0 

correct) and self-questioning (8.73 to 9.19 correct) conditions improved. 

 Mason (2004) and Mason et al. (2006) investigated the use of Self-Regulated 

Strategy Development (SRSD) instruction for TWA (Think before reading, think While 

reading, think After reading) and PLANS (Pick goals, List ways to meet goals, And make 

Notes, and Sequence notes) using a multiple probe design across subjects for nine 4th  

grade students (four with disabilities and five without disabilities). Although the second 

study examined both expository comprehension and informative writing performance, 

only comprehension will be reviewed for this study. At the conclusion of both studies, the 

authors noted improvement in reading comprehension, memory of text, and oral retelling 

for all students. Based upon visual analysis of PND performances, seven students attained 



 

28 

 

strong gains (100%), one student attained moderate gains (67%), and one attained no 

benefit (0%) based upon their ability to orally retell at least three main-ideas within one 

oral retell post intervention. 

 Two studies included the transfer of reading strategies from teacher to student 

through self-monitoring. Manset-Williamson & Nelson (2005) investigated two 

approaches involving balanced, strategic reading instruction for students in grades 4-8 

struggling in reading fluency and comprehension identified with intellectual functioning 

above 75 SS. Specifically, the authors investigated if intensive reading instruction 

resulted in significant gains in reading skills and comprehension for older students. A 

randomized comparison group design was implemented to determine the relative 

effectiveness between the more explicit Phonemic Awareness/Analysis, Decoding, and 

Fluency + Explicit Comprehension (PDF/EC) and Phonemic Awareness and Analysis, 

Decoding, and Fluency + Guided Reading (PDF/GR) interventions. Explicit instruction 

included direct explanation, modeling, guided practice in the application of strategies as 

well as overt and systematic transfer of control from teacher to student regarding 

implementation and use of targeted strategies. The authors noted this transference of 

control from teacher to student involved an element of implicit self-regulation due to its 

cognitive nature, which should be contained within all meaningful strategy instruction 

procedures (Graham & Harris, 1989; Manset-Williamson & Nelson, 2005). Based upon 

dependent samples t-tests, the authors reported posttest scores on the dependent measures 

as significantly higher than pretest scores for measures targeted. Effects sizes for oral 
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retell (PDF/GR, p < .01; PDF/EC, p < .01) and main idea identification (PDF/GR, p = 

.01; PDF/EC, p < .01) were large. 

 Berkeley, et al. (2011) examined the influence of reading comprehension strategy 

(RCS) with and without attrition retraining (AR) on reading performances for students in 

grades 7-9 with learning and other mild disabilities using a pre-post experimental design. 

After attrition, the final sample consisted of 59 students identified with mild learning 

disabilities who qualified and received Special Education Services through the public 

school. AR is s a motivation-enhancing treatment designed to retrain students to think 

about their success as something they actively influence and control. The participants 

were randomly assigned to one of three conditions (RCS + AR, RCS, or Reading 

Naturally (RN) comparison condition). Participants in both the RCS and RCS + AR were 

trained in how and when to use the reading comprehension strategies using the following 

sequence: teacher modeling, guided practice, and independent practice. The RCS + AR 

condition group received an additional 10 minutes of instruction regarding how to 

monitor their own reading comprehension using self-talk strategies and understanding 

effective beliefs regarding reading success and failure (self-promoting and self-defeating 

thoughts). For the RN condition, participants were required to complete the following 

tasks: make predictions about the story, use repeat reading, answer implicit and explicit 

factual questions from the story, and graph their fluency progress. Based upon the results 

of the study, the authors found that RCS instruction (with and without AR) resulted in 

greater strategy awareness and improved reading comprehension for participants when 
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compared to the control group (RN). Large effect sizes were reported for both the RCS + 

AR (ES = 1.44) and RCS (ES = .94) conditions.  

 Based upon the results of these collective studies, positive outcomes with strong 

effect sizes were found when reading intervention and self-monitoring strategies were 

implemented with a goal of increasing student comprehension and overall engagement 

for at-risk, LD, and ADD students. Therefore, use of evidence from these studies, which 

continues to accumulate, should be investigated for students with ASD. 

Synthesis of Syntheses- Reading Interventions and Self-monitoring for Students 

with ASD 

 To strengthen the purpose and need for this current study, a synthesis of syntheses 

employing treatments including reading plus self-monitoring utilizing samples of 

students with ASD was conducted (See Table 2.1). The following is an overview of these 

systematic reviews conducted over the past 18 years with a focus on engagement and 

reading comprehension outcomes for students with ASD based upon strategies and 

interventions proven to be effective with neurotypical peers (self-monitoring and reading 

intervention). These systematic reviews collectively represent 63 studies implementing 

single case design and two quasi-experimental studies. Out of the 65 studies collectively 

represented by these reviews, only seven met selection criteria for this current review. 

First, a brief description of each synthesis will be provided, then a list of relevant studies 

for this current review will be given. 

 

 



 

31 

 

Description and Purpose of Systematic Reviews 

  Chiang & Lin (2007) conducted a review of literature focusing on studies that 

included students with ASD on various points of the spectrum, used experimental design, 

and focused on text and sight word comprehension (vocabulary) between 1986 and 2006. 

Of the 11 studies which met inclusion criteria, only three evaluated instructional methods 

to enhance reading comprehension for students with average intellectual ability (Kamps, 

Barbetta, Leonard, & Delquadri, 1994; Kamps et al., 1995; O’Connor & Klein, 2004). 

Based upon these studies, cueing students to draw on background knowledge and 

identifying anaphoric antecedents improved reading comprehension.  

 Whalon, et al. (2009) reviewed studies which contained one or more of the five 

essential components of reading instruction identified by the National Reading Panel 

(NRP) which included code-focused (phonological awareness, phonics, and fluency) and 

meaning-focused skills (vocabulary and comprehension). Through this review, the 

authors agreed with Chiang and Lin’s findings (2007) and ascertained children with ASD 

can benefit from reading instruction containing these essential reading components. 

Specifically, students made gains on vocabulary and/or comprehension quizzes (Dugan et 

al., 1995; Kamps et al., 1995), question generation and responding during reading 

(Whalon & Hanline, 2008), and retelling the key events in a story (O’Connor & Klein, 

2004). However, they did not provide a critical assessment of research quality, including 

effect sizes. 

 El Zein et al. (2013) conducted a synthesis of research with the aim of providing 

educators instructional strategies to improve reading comprehension for students with 
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ASD. Twelve studies met inclusionary criteria which contained nine different treatment 

conditions. The authors chose to put these conditions into four main categories: strategy 

instruction, anaphoric cueing, explicit instruction, and student grouping practices. Of the 

twelve studies, only three met the criteria for certainty of evidence evaluation and were 

found conclusive. Four proved to be inconclusive and five were suggestive. 

 After completing this synthesis, the authors determined that reading interventions 

typically used with students with LD could prove effective for students with ASD with 

modifications. Additionally, based upon a convincing body of research regarding the use 

of ABA as an evidence-based practice for students with ASD, the authors also suggested 

that ABA strategies be implemented when designing academic interventions for this 

specific population. Specific instructional techniques, interventions, and strategies that 

could prove effective but not reviewed within their synthesis included the following: 

main-idea summarization strategy, multi-component interventions, inference instruction, 

and self-monitoring procedures. 

 Knight et al. (2013) conducted a review to determine the evidence base for using 

instructional technology to teach academic skills to students with ASD. Although 

technology is widely used for students with ASD, the authors found a moderate level of 

evidence for use of technology based upon single-subject studies (Hetzroni et al., 2002; 

Hetzroni & Shalem, 2005; Mechling et al., 2002; Pennington et al., 2012) and no 

evidence based upon experimental designs. This finding was also supported by Finnegan 

& Mazin (2016).   
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 El Zein et al. (2014) and Finnegan & Mazin (2016) reviewed studies which 

focused on instructional strategies targeting improving reading comprehension for 

students with ASD. Based upon their reviews, the authors concluded the use of Direct 

Instruction (DI) (Flores & Ganz, 2007; Flores & Ganz, 2009) and graphic organizers 

(Williamson et al., 2014) have the greatest benefit while cooperative learning (Whalon & 

Hanline, 2008), anaphoric cuing (O’Connor & Klein, 2004), and question generation 

(Bethune & Wood, 2013) showed promise.  

 Knight & Sartini (2015) conducted a review which sought to include studies that 

addressed comprehension across content areas. Based upon their review, the authors 

concluded that use of response prompting strategies and visual supports can improve 

comprehension across content areas of ELA. Specifically, for the purpose of this study 

use of graphic organizers (Bethune & Wood, 2013; Mims et al., 2012; Stringfield et al., 

2011), Venn diagrams (Carnahan & Williamson, 2013), visual diagrams (Rockwell et al., 

2011), and self-monitoring (Whalon & Hanline, 2008) improved overall reading 

comprehension past the single-word level. 

 Senokossoff (2016) conducted a review of research focusing on specific teaching 

strategies and methodologies targeting reading comprehension for students with high 

functioning autism between 1990 and 2012. The authors concluded cognitive strategy 

instruction (model of questioning, repeated readings, and story mapping) to be effective 

(Armstrong, 2009; Asberg & Dahlgren-Sandberg, 2010; Hundert & van Delft, 2009; 

Stringfield et al., 2011). Facilitating strategies (pre-reading questions, anaphoric cuing, 

use of cloze task, guided reciprocal questioning, and use of visual and textual cues) also 
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improved comprehension skills (O’Connor & Klein, 2004; Silla, 2004; Whalon & 

Hanline, 2008).  

 Finnegan & Mazin (2016) conducted a comprehensive review of the literature 

regarding strategies to improve reading comprehension skills for students with ASD 

between 1989 and 2015. Based upon their review, direct instruction and graphic 

organizers achieved positive effects while cooperative learning, anaphoric cueing, and 

question generation showed promise. Only one study not previously reported added to 

this conclusion. Marshal & Kasirer (2011) found significant improvements with 

interpretation of conventional metaphors using graphic organizers and thinking maps. 

 To add to previous findings, Bailey & Arciuli (2020) conducted a systematic 

review and quality analysis of reading instruction for students with ASD, and all studies 

were either single-subject or group designs. Although they included phonics and fluency 

skills within their review, for the purpose of this review, only studies which focused on 

reading comprehension will be analyzed. Based upon their review of past studies and five 

new studies (Bailey, Arciuli, & Stancliffe, 2017; Barnes & Rehfeldt, 2013; Kamps et al., 

2016; Turner, Remington, & Hill, 2017; Zakas et al., 2013), the authors determined 

specific instructional strategies (question answering, question generation, and use of 

graphic organizers) were effective in improving reading comprehension skills for 

children with strengths in reading accuracy and weaknesses in reading comprehension. 

Multi-component instruction proved to be the most promising approach, however, based 

on the Evaluative Method of Determining Evidence-Based Practices in Autism (Reichow 
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et al., 2008), only two studies satisfied criteria for adequate or strong report strength 

ratings (Bailey et al., 2017; Kamps et al., 2016). 

 Singh, et al. (2021) conducted a review of studies focusing on the reading 

comprehension of students with ASD which were single case and experimental designs 

published between 1994 and 2017. The authors utilized comprehensive guidelines to 

evaluate research quality and rigor as well as sound methods to compute effect sizes and 

conduct visual analysis. According to the authors, previous systematic reviews for this 

population were lacking such in-depth analysis. In fact, only 13 studies met WWC design 

standards out of 17 reviewed. Based on measures of effect sizes, visually-cued 

instruction, metacognitive strategy instruction, and adapted text were highly effective. 

Collaborative strategies and technology-assisted instruction proved to be moderately 

effective. No effect size could be determined for behavioral strategies.  

 For the purpose of this current study, three studies will be reviewed in greater 

depth which were not included in previous syntheses (Howorth et al., 2016; Singh et al., 

2017; Solis et al., 2015). 

 In addition to the studies located from the synthesis of syntheses, six additional 

studies were ascertained through the computer search of peer reviewed articles which 

addressed some aspect of self-monitoring and/or reading intervention on comprehension 

and/or engagement between the years of 2000 through 2021. Three studies were located 

which included self-monitoring on engagement (Beckman et al., 2019; Bryan & Gast, 

2000; Carnahan Musti-Rao & Bailey, 2009), one measured self-monitoring plus reading 

intervention on reading comprehension (Sanders, 2020), and two evaluated self-
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monitoring plus reading intervention on comprehension and engagement (Roberts et al., 

2019; Drill & Bellini, 2021). Of these six studies, all were single case design.  

 For the current study, a total of 14 studies met the inclusion criteria, and all 14 

were single case design (see Table 2.3). To review the findings of systematic syntheses 

plus additional studies described above in greater depth, relevant studies will be separated 

into three distinct but similar categories: self-monitoring intervention on engagement 

(Beckman, et al., 2019; Bryan & Gast, 2000; Carnahan Musti-Rao & Bailey, 2009) self-

monitoring and reading intervention on reading comprehension (Bethune & Wood, 2013; 

Howorth, et al., 2016; Sanders, 2020; Singh, et al., 2017; Stringfield, Luscre, & Gast 

2011; Whaline & Hanline, 2008), and self-monitoring and reading intervention on 

engagement and reading comprehension (Drill & Bellini, 2021; Roberts, et al., 2019; 

Solis, et al., 2015).  

 Of these twelve studies, eight reported treatment integrity/fidelity and ten reported 

social fidelity/validity. This indicates that stronger research designs need to take place in 

this area. All 12 studies reported positive impact regarding their individual independent 

and dependent variables. However, after reviewing the data, specifically the PND, 

intervention strategies that achieved the greatest reading comprehension and/or academic 

engagement proved to be use of teaching on-task and scheduled behaviors, use of 

interactive reading strategies paired with music, and use of strategic self-monitoring 

techniques. 

 Self-monitoring Intervention on Engagement. Three studies invested the effect 

of self-monitoring on student engagement within a classroom setting (Beckman et al., 
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2019; Bryan & Gast, 2000; Carnahan, et al., 2009). Bryan & Gast (2000) investigated the 

effectiveness of a two-component teaching strategy (graduated guidance and visual 

activity schedules) on increasing on-task and on-schedule behavior for students with 

ASD. An A-B-A-B withdrawal design was chosen to determine the effectiveness of using 

picture schedules to increase students’ on-task and on-schedule behavior. The study took 

place in a public elementary school within the children’s resource classroom. The ages of 

the children ranged from 7 years, 4 months to 8 years, 11 months. Researches sequenced 

the treatment conditions in the following manner: (a) stimulus generalization assessment 

pretest, (b) no book (baseline), (c) graduated guidance to teach picture-activity schedule, 

(d) book only (independent variable), (e) no book, and (f) return to book only. The 

authors noted three key points based on the results of the study: (a) students quickly 

learned the mechanics of the picture-activity schedule via the graduated guidance 

procedure, (b) students maintained high levels of independent on-task and on-schedule 

behaviors (picture book alone treatment), and (c) high levels of on-task behavior with 

appropriate scheduled materials correlated with a decrease in non-scheduled behaviors. 

Based upon the criteria for ascertaining PND, Bryan & Gast (2000) attained a strong 

effect with a PND of 100%.  

 Carnahan, et al. (2009) sought out to determine the effect of using interactive 

readers paired with music on the engagement levels of students identified with ASD and 

significant learning challenges during small group instruction. Six participants were 

chosen, ranging from 6 years, 10 months to 11 years, 5 months. Five were diagnosed with 

ASD and one with OHI. The study took place in a Special Education elementary 
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classroom within a suburban district in the Midwest. The researchers chose to use an 

ABCA reversal design, and the students’ level of engagement was recorded during a 

teacher-directed group reading activity. Materials used were a combination of teacher-

made and commercially prepared books. During baseline (condition A), “business as 

usual” was conducted as the teacher presented the class with a picture book and asked a 

variety of questions. Within condition B, interactive books were implemented, and 

condition C included interactive books paired with appropriate children’s music. In 

conditions B and C, the books were paired with interactive pieces such as cut-out shapes, 

piece of clothing, small paper objects, cotton ball, or basket. 

 The research team collected data on each participant using a six-second rotating 

recording interval, with a mean of collecting data once per minute for each student. When 

the student was observed to demonstrate required engagement behaviors for the entire 

six-second interval, the observer circled “YES” on the data sheet and “NO” if they were 

not. The team discovered the greatest positive gains with interactive books paired with 

music with a mean PND of 81.5% as compared to use of interactive books alone with a 

mean PND of 16.33%. 

 Beckman et al. (2019) investigated the use of an electronic self-monitoring 

application (I-Connect) on academic engagement for two male students in 5th and 6th 

grades diagnosed with ASD using an ABAB withdrawal design. The authors also 

investigated a second dependent variable of academic accuracy in math and written 

expression. However, these outcomes will not be addressed as they are not the purpose of 
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the current study. The study took place in a small, Special Education self-contained 

classroom. 

 I-Connect is a web-based application which allows students to self-monitor their 

on-task engagement at set intervals. The participants recorded if they were on-task at 15 

or 20 second intervals on the given device, and the teacher simultaneously recorded the 

observed behavior on a sheet of paper. On-task behavior was defined as (a) sitting in their 

seat, (b) making eye contact with the teacher or looking at their work, (c) utilizing a 

pencil to write, or (d) staying on-topic.  

 IOA data was collected using video recordings for 20% of sessions across all 

phases of the study. Overall, the mean total IOA proved to be 96.5% (range: 92% to 

100%). The intervention proved to be strong as the first participant increased engagement 

from an average of 45.7% during baseline/withdrawal to 95.9% during intervention 

phases, and the second participant increased engagement from an average of 13.6% 

during baseline/withdrawal to 90.9% during intervention phases. Both participants 

achieved 100% PND. 

 Self-monitoring and Reading Intervention on Reading Comprehension. Two 

studies employed some type of graphic organizer as a self-monitoring strategy (Bethune 

& Wood, 2013; Stringfield et al., 2011). Stringfield et al. (2011) chose to investigate the 

effects of using a story map graphic organizer to enhance reading comprehension for 

three boys in grades 3-5 diagnosed with HFA using a multiple baseline across 

participants design. The intervention took place in a self-contained classroom during 

language arts instruction. The graphic organizer was a story map which the students were 
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required to fill out during instruction which contained the following components: setting 

(characters, time, place) and story development (beginning, middle, and end). Upon 

completion of the lesson, the students used their maps to take a modified (oral) 

Accelerated Reader (AR) quiz, and their responses were graphed as “prompted” or 

“unprompted.” Three phases of the study were reported: baseline, story outline, choice, 

and maintenance. Choice and maintenance conditions allowed the students to choose if 

they wanted to use the story map without assistance during instruction. If they chose to 

fill out the map, they could use it while taking the AR test.   

 Positive effects were found for both accuracy of story map completion and correct 

quiz responses based upon Accelerated Reader story quizzes (PND = 100%, 75%, 75%). 

The authors determined two students did not use the map, and the one that did, also used 

it within the maintenance phase. Regardless, all three students increased their story 

comprehension, which strengthened the value of the intervention.  

 Bethune & Wood (2013) investigated the effects of using a graphic organizer on 

the accuracy of answering wh-questions for three boys diagnosed with ASD in grades 3-5 

using a delayed multiple baseline across participants design. The study took place in 

Special Education self-contained classrooms designed for students on the spectrum. The 

graphic organizer was a piece of paper with four sections labeled Who (person), Where 

(place), What (thing), and What doing (event). First, the participants were asked to 

sort/write words from the story into the four categories based upon which wh-question it 

would answer (e.g., “mom” is a who). After correctly sorting the various words, students 
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were asked two literal questions from each category relating to the story. IOA data was 

taken for each participant and averaged 97.5%, 97.5%, and 100%. 

 Overall, the results of this study proved positive. A functional relationship was 

found between intervention (graphic organizer) and the reading outcome (literal 

comprehension) based upon PND scores of 100%, 100%, and 71%. Additionally, the 

authors found all three students evidenced a high level of maintenance (three-five weeks) 

and generalization of skill to their regular reading instruction.  

 Three studies implemented the use of a self-questioning technique to improve 

reading comprehension (Howorth, et al., 2016; Sanders, 2020; Whalon & Hanline, 2020). 

Whalon & Hanline (2020) investigated the use of a reciprocal questioning comprehension 

strategy (using self-monitoring checklist, story cards (containing elements of the story, 

corresponding picture, generic question), and question cards (e.g., who, what, when, 

where, why, and how) on the ability of three students diagnosed with ASD in grades 2-3 

to generate and answer questions regarding the content of a story using a multiple 

baseline design across participants. The study took place in in a room outside the general 

and Special Education classrooms.  

 IOA data was ascertained via video taping for 30% of all collected student data. 

Agreement was considered “good” for student generated questions (85%) and prompted 

and unprompted question generation (90%). 

 The authors found a functional relationship between the implementation of the 

intervention (reciprocal questioning technique and self-monitoring) on question 

generation (PND = 92%, 65%, 79%) and comprehension accuracy (PND = 100%, 100%, 
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41%). Additionally, social validity data documented that both students and parents 

believed the intervention was beneficial.  

 Howorth, et al. (2016) investigated the impact of the metacognitive strategy of 

“Think before reading, think While reading, and think After reading” (TWA) on 

expository text comprehension for four boys with ASD in grades 5-6 using a multiple-

baseline design. The study took place within three different districts in three inclusive 

classrooms and one self-contained. IOA data was collected using audio tape recordings 

for 40% of the baseline and 33% of the intervention sessions. Based upon these 

recordings, IOA was found to be 90% (baseline) and 100% (intervention). 

 The study took place in three phases: baseline, instruction, and maintenance. 

During the instructional phase, participants were taught to generate questions prior to 

reading (What is the author’s purpose?, What do they already know?, What do they want 

to know?), monitor their progress as they read (speed, link prior knowledge, reread when 

confused), and document key parts of the story (main idea, details, what they learned). To 

facilitate this process the students were taught to use a self-made checklist to ensure they 

completed each part of the nine-step strategy.  

 Two reading outcome measures were used to evaluate the effect of the treatment: 

retell and comprehension questions. For the retell condition, students were instructed to 

use the TWA strategy (including checklist) and then orally summarize the story, which 

was recorded. Responses were evaluated using a rubric designed by the researchers.  The 

comprehension questions evaluated the student’s understanding of text structure, explicit 

information within the text, inferential reasoning, main idea, vocabulary, and syntax. 
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 Overall, the effect of the intervention proved to be strong. The authors chose to 

report percentage of non-overlapping data (PND) and percentage exceeding the median 

(PEM) data for both oral retell and comprehension questions. For oral retell, the 

following scores were reported for PND and PEM consecutively for each student: 100%, 

100%; 66.7%, 83.3%; 50.0%, 100%; 83.3%, 100%. For comprehension questions, the 

following scores were reported for PND and PEM consecutively for each student: 100%, 

100%; NC, 83.3%; 83.3%, 100%; 83.3%, 100%. The authors did not calculate one score 

due to a single data point at the ceiling (100%) during the baseline phase. The authors 

reported that these gains were maintained for both questions and retell over time.  

 Sanders (2020) investigated the effects of using the self-monitoring mnemonic 

strategy of “Think before reading, Read the paragraph, Ask yourself what the paragraph 

is mostly about and what is the most important question, and Paraphrase the paragraph” 

(TRAP) on the reading comprehension for four boys diagnosed with ED, OHI, 

ASD/GIFTED, and ASD in grades 5-6 using a multiple baseline across participants 

design. The study took place in Special Education self-contained classrooms designed for 

students on the spectrum. This study was very similar to Howorth et al. (2016) in design; 

however, this study focused on oral retells only. This study also achieved a large effect 

size as all four students achieved PND of 100%. 

 One study focused on the use of a behavioral approach to teach reading skills. 

Singh et al. (2017) investigated the effects of behavior skills training (BST) and 

reciprocal teaching (RT) on the reading comprehension skills of a 7th grade boy 

diagnosed with HFA using a multiple probe across skills design. Specific RT skills 
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targeted were predicting, questioning, clarifying, and summarizing. BST consisted of four 

steps: (a) explicit instruction about the nature and purpose of the skill, (b) demonstration 

of the skill, (c) rehearsal of skill within 10 seconds of a verbal prompt, and (d) feedback 

in the form of praise or error correction. The study took place in the dining room of the 

participant’s home. IOA data was collected between the researcher and observer, and 

proved to be between 90% to 100% for all conditions.  

 For the BST Questioning and Summarizing skills, the researcher taught the 

participant to use a graphic organizer for question stems (who, what, when, where, why) 

and for story elements (what happened, who was there, where did it happen, when did it 

happen, why/how did it happen). 

 Based upon PND, a strong relationship was found between intervention and 

reading outcomes for each skill. The total PND score was 100% while the PND score for 

the student’s reading comprehension execution was 92%. Both the parents and the 

student found the intervention to be easy to use and helpful.  

 Self-monitoring and Reading Intervention on Comprehension and 

Engagement. Three studies were located which investigated both self-monitoring and 

some type of reading intervention on comprehension and engagement (Drill & Bellini, 

2021; Roberts et al., 2019; Solis et al., 2015). As this is the focus of this current study, 

these studies will be reviewed in greater depth.  

  Solis et al. (2015) conducted a study regarding reading comprehension 

interventions targeted for students with ASD. The authors designed two separate but 

related single-case studies using alternating treatment designs. Study 1 compared 
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question development supported by Applied Behavioral Analysis (ABA) techniques with 

a question development only treatment. Study 2 focused on comparing an anaphoric 

cuing plus ABA treatment with an anaphoric cueing only treatment. Anaphoric cueing is 

a facilitation method that aids reading comprehension through identifying referents 

within the text (e.g., pronouns). In both studies, the authors compared the relative effects 

of the experimental designs to ascertain whether performance on reading outcomes and 

measures of on-task behavior improved with the addition of ABA strategies.  

 Two participants were chosen for each study, and all were males ages 10-13. All 

four participants had been diagnosed with ASD, a speech impairment, and evidenced 

average intelligence based upon standardized testing. One student had a comorbid 

condition of ADHD. The study took place in a rural school district outside a major 

metropolitan area in the Southwestern part of the United States. The intervention was 

delivered in a one-on-one setting within a Special Education or literacy classroom. The 

instructor was a graduate student with extensive background in ABA, a master’s degree 

in education and three years of experience working with students with ASD. Fidelity of 

implementation was met by creating an implementation validity checklist (IVC) which 

contained the following components: (a) instructional procedures, (b) use of visual 

supports, (c) checklist, and (d) token economy. Using a 4-point Likert-type scale, all four 

components of the two treatments were coded an analyzed. Interrater reliability of 100% 

was reached, which meets the gold standard method (Gwet, 2001). 

 For the question development treatment, students were asked to create questions 

based upon text content that were explicitly stated within the text or “right there” when 
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given question stems (e.g., who, what where, when). When ABA techniques were 

utilized, researchers included use of a graphic organizer, token economy, and readings 

which included the individual student’s perseverative interest. Upon completion of each 

intervention session, each participant was administered a researcher-developed CBM 

reading probe to assess overall comprehension, which aligned with the text presented in 

the treatment condition. On-task behavior was measured through review of videos of 

each lesson and student behavior was marked “on-task” or “off-task.” On-task behaviors 

were noted if the student was observed to be: (a) sitting in seat, (b) looking at the 

assignment or the instructor, (c) using instructional materials in the intended manner, 

and/or (d) engaging appropriately in the task. Off-task behavior was coded when the 

student was observed to: (a) not participating in the task, (b) leaving seat without 

permission, (c) turning away from materials or instructor, (d) putting head down on table, 

(e) making comments or asking questions that were irrelevant or off-topic, (f) using 

materials inappropriately, and/or (g) looking away from materials or instructor for longer 

than two seconds.  

 Study 2 also used an alternating treatments design to determine the effect of using 

an anaphoric cueing plus ABA treatment compared to no ABA treatment. The authors 

noted within the study that the instructor, setting, participant selection criteria, 

professional development, text selection, scoring and data collection, IOA, and data 

analysis were the same as Study 1. The primary purpose of this study was to teach 

students how to use an anaphoric cueing system which focused on identification of 

pronouns to aid overall comprehension. Explicit instruction was implemented which 
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included modeling, guided practice, and independent practice. Anaphoric cueing plus 

ABA instilled the same strategies as Study 1 (visual supports, token economy, and 

readings based on individual perseverative interests).  

 Solis et al. (2015) achieved 100% PND with implementation of question 

development in conjunction with ABA. Percentage of on-task behavior also achieved 

100% PDN when ABA techniques were included within the intervention. Additionally, 

anaphoric cueing paired with ABA achieved 100% PND for both CBM probes and on-

task behavior for both participants.  

 After completion of the experimental study, the authors noted that their findings 

indicated that the addition of ABA strategies to both question development and anaphoric 

cueing improved both the overall reading comprehension and on-task behavior for 

students identified with ASD. 

 Roberts et al. (2019) conducted a study using an ABAB withdrawal design to 

examine the effects of using a self-management intervention paired with a peer trainer 

(SM + PT) on the academic engagement of two high school boys diagnosed with ASD. It 

is interesting to note that the peer trainer selected was also a high school student 

diagnosed with ASD. Based upon WWC Procedures and Standards Handbook guidelines 

(2017), the authors found moderate evidence for a causal relationship of the SM + PT 

intervention and academic engagement for both boys. The ABAB single-case design 

consisted of two baseline and two self-management intervention phases. The authors 

chose to implement three within-phase (level, trend, and range of data) and three 
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between-adjacent-variables (immediacy of effect, degree of overlap, and consistency of 

data in similar phases).  

 The study took place in a public rural high school. Sessions took place within a 

Special Education study skills class, which was first period for a duration of 50 minutes. 

The class contained five students, one paraprofessional, and one Special Education 

teacher. The peer trainer was trained over a 50-minute time period and focused on the 

following skills: components of the self-management intervention, appropriate and 

inappropriate behaviors, classroom behavioral expectations, how to complete the “to-do 

list” form, and how students were to complete the self-management form. The two 

participants received similar training on a subsequent day.  

 Based upon Koegel & Koegel’s (1995) self-management techniques, the 

following target behaviors were addressed: (a) operationally defining all target behaviors, 

(b) identifying reinforcers to be earned for meeting a specified goal, (c) designing a self-

management system, (d) teaching the participants to use the self-management system, 

allowing them to self-monitor, self-record, and self-evaluate, and (e) teaching the 

participants to be independent in the use of the self-management system. Target 

behaviors of the study were operationally defined into two phrases. First, students were 

instructed as to what assignments were to be completed during their study skills class 

(completing “to-do” list). Next, they were asked to review their daily goals and/or 

appropriate behaviors with the classroom staff.  

 At the conclusion of their study, the authors determined that engagement 

increased on an average of 56% from Baseline 1 to the end of Treatment 2, and social 
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validity indicated that the treatment was feasible, acceptable, useful, and effective based 

upon a six-point Likert-type social validity questionnaire. Based upon the Special 

Education teacher’s ratings, training, support, and coaching earned a 4.75 score; 

feasibility and acceptability was 5.57; and usefulness and effectiveness was a 5.57. Based 

upon visual inspection of PND, both boys achieved 100% improvement when baseline 

data points were compared with the second intervention phase. 

 Drill & Bellini (2021) investigated the effects of combining three separate 

research-based interventions (Reader’s Theater, story mapping, video self-modeling) into 

one succinct intervention on the narrative reading comprehension of three male students 

in grades 5-8 diagnosed with ASD using a multiple-baseline across participants design. 

The study took place in a one-on-one, quiet setting in the participants’ homes. The study 

took place over three phases: baseline, intervention, and maintenance. IOA data was 

collected across all participants and phases of the study for 30% of Comprehension Quiz 

Protocols (CQP). An IOA rate of 96% was achieved across participants and phases for 

correct responses and 95% for CQP incorrect responses.  

 Two books, Harry Potter and the Sorcerer’s Stone by Rowling (1997) and 

Artemis Fowl by Colfer (2001) were used for the intervention. For each intervention 

session, the participants used a visual schedule to check off each component covered 

within the session. Each intervention session lasted approximately one hour and consisted 

of 10 steps: (a) review of visual schedule, (b) watch a video of themselves acting out the 

Reader’s Theatre script from the previous chapter of the book, (c) review the previous 

Character Story Event Map (CSEM) prior to reading the next section of the novel, (d) 
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make a prediction and then read the next section of the novel, (e) after reading the next 

chapter, engage in a 1-2 minutes Reader’s Theatre activity, (f) practice the Reader’s 

Theater script, (g) video themselves acting out the script, (h) review the purpose of 

completing a CSEM with researcher (including modeling correct answers), (i) researcher 

identified missing information (which characters were involved and why the event was 

important), and (j) complete a ten-question CQP based upon the current chapter.  

 Through visual inspection and descriptive analysis of the mean CQP scores across 

phases, and use of Improved Rate of Difference (IRD), the authors assessed the 

magnitude of change, rapidity of change, trend analysis, and variability. Overall, the 

intervention attained moderate effects with IRD scores of 0.662, 0.651, and 0.671.  

Rationale for Current Study 

 Overall, after completion of this review it is evident that research is still needed 

regarding use of self-monitoring paired with reading intervention strategies for students 

with ASD. Limited studies have been conducted, and according to Roberts et al. (2019) 

and Briesch et al. (2018) self-monitoring intervention research is still needed. 

Specifically, for this population outcomes vary by treatment components, settings, 

sample sizes, participants, and there is no “one-size-fits-all” for self-monitoring and 

reading interventions on comprehension and/or academic engagement time. Based upon 

the data ascertained from these studies, use of strategic self-monitoring strategies and 

reading intervention strategies targeted for students with ASD improved overall academic 

engagement time and reading comprehension, which has proven to be a key component 

in effective programming for students with ASD (Sparapani, et al., 2015). Paucity of 
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research in this area for students with ASD is concerning; however, based upon the 

results of these studies, use of strategic strategies is promising.  

 Therefore, more research needs to be conducted in this area as the prevalence of 

ASD is increasing each year. Additionally, students with ASD are increasingly being 

placed in least restricted environments, including typically developing classrooms; thus, 

educators need to be informed regarding evidenced based practices that support the needs 

of this population. Specifically, the author seeks to determine if using a self-monitoring 

strategy plus reading intervention will increase overall academic engagement, which in 

turn should improve overall comprehension of students with ASD. After reviewing the 

literature, little exploration has been conducted in this specific area as only three studies 

were located with these specific independent and dependent variables.   

 Based upon the results of these collective studies, positive outcomes with strong 

effect sizes were found when reading intervention and/or self-monitoring strategies were 

implemented with a goal of increasing student comprehension and/or overall engagement 

for students with ASD.  

Summary 

 Based upon these systematic reviews and additional studies, students with ASD 

can benefit from multiple-component reading instruction based upon their unique needs. 

Collectively, these studies found a positive relationship between cueing students to draw 

upon background knowledge, identifying anaphoric antecedents, interactive reading 

instruction, cognitive and mnemonic strategies, summarization/main idea direct  
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instruction paired with self-monitoring strategies on increased engagement and 

comprehension.  

 Limitations for the overall findings reviewed include lack of fidelity, small 

sample sizes, poor in-depth statistical analysis, and reduced number of overall research 

studies. Nonetheless, the findings of these studies are encouraging for classroom teachers, 

whether providing education for students with exceptionalities in Special Education or 

typically developing classrooms. Intervention strategies can be implemented that are 

strategic, observable, and systematic which gain positive results for overall academic 

engagement and comprehension. Future studies need to ascertain if increasing academic 

engagement creates a positive correlation with overall academic achievement, as this is 

an area that has not been formally measured using qualitative measures. 
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Table 2.1 Systematic Reviews 

Study N Focus of Review Time Period Age/ 

Grade  

Primary 

Disability 

Accardo (2015) 

 

13 Reading Comprehension 1994-2014 K-12th  ASD 

Bailey & Arciuli  

(2020) 

 

19 Reading Comprehension  

“Big Five” Elements of  

Reading Instruction 

 

2009- 2017 5-12 yrs ASD 

Brown, Oram-Cardy,  

& Johnson (2013) 

 

36 Reading Comprehension 2008-2011 Not specified ASD 

Chiang & Lin (2007) 

 

11 Reading Comprehension 1994-2005 4-17 yrs ASD 

El Zein, Solis, Vaughn,  

& McCulley (2013) 

 

12 Reading Intervention 1980-2012 K-12th  ASD 

Finnegan & Mazin  

(2016) 

 

15 Reading Comprehension 1989-2015 7-17 yrs ASD 

Knight, McKissick,  

& Saunders (2013) 

 

25 Technology Based Interventions  

Impact on Academic Skills 

1993-2012 4-18 yrs ASD 

Knight & Sartini  

(2015)    

        

23 Comprehension Across  

Academic Areas 

2007-2013 7-14 yrs ASD 

Scammacca et al. (2007) 31 Effectiveness of Reading  

Intervention Strategies 

 

1983-2004 4th-11th  LD 

At-risk 
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Study N Focus of Review Time Period Age/ 

Grade  

Primary 

Disability 

Scammacca, Roberts,  

Vaughn, & Stuebing  

(2015) 

 

36 Effectiveness of Reading  

Intervention Strategies as  

Compared to Previous Studies 

1980-2011 4th -12th  Struggling 

Readers 

Senokossoff (2016) 19 Reading Comprehension  

Teaching Strategies and Testing 

 

1990-2012 7 yrs- 

young adult 

HFASD 

Singh, Moore, Furlonger, 

Anderson, Fall & 

Howorth (2021) 

 

16 Reading Comprehension 

Intervention  

for Students with ASD Which  

Met Standards for Evidence-based  

SCD Research 

 

<2017 K-12 ASD 

Solis, Ciullo, Vaughn,  

Pyle, Hassaram, &  

Leroux (2012) 

 

12 Reading Comprehension 

Interventions for  

At-risk, ADD, and LD Students  

1979-2009 6th -8th  LD 

Middle 

School  

Wanzek, Wexler, Vaughn, 

& Ciullo (2009) 

 

24 Reading Interventions 1988-2007 4th-5th LD, RD 

Whalon, Otaiba, &  

Delano (2009) 

11 Reading Instruction targeting  

1 or more of the 5 

Components 

of Reading 

1976-2005 4-17 yrs ASD 

 

Note: ASD = autism spectrum disorder; HFASD = high functioning autism spectrum disorder; LD = learning disability;  

RD = reading disability; yrs = years  
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Table 2.2 Self-monitoring and Reading Interventions on Engagement and Comprehension Outcomes  

for At-risk, LD, and ADD 

 

Study N Grade Student LD 

Status 

Intervention 

Type 

Duration Engagement/ 

Reading 

Outcomes 

Results Summary 

Berkely, 

Mastropieri,  

& Scruggs 

(2011) 

 

Design: Pre-post 

Experimental 

6-week Delayed 

Post-test 

 

59 7th-9th  LD SM: Prompt 

cards 

RI: RCS 

with/without 

Attribution 

Retraining 

 

4 weeks 

12 

sessions 

(30 min) 

EO: NI 

RO: Summary 

 

   

Summary test 

ES = 1.44 

Delayed posttest, ES 

= 1.21 

Passage test 

ES =0.14 

Delayed posttest,  

ES = 0.26MSI 

ES = 1.10 

Delayed posttest, ES 

= 0.87 

 

Boyle (1996) 

 

Design:  

Quasi-exp 

Treatment 

Comparison 

30 6th-8th  20-LD 

10 EMR 

SM: Cognitive 

Mapping 

TRAVEL 

RI: NI 

 

11 

sessions 

3-5/week 

(50 min) 

EO: NI 

RO: Comp 

FRI 

T vs. C, ES = .33 

Below grade level 

Literal T vs. C, ES = 

0.86 

Inferential T vs. C, 

ES = 0.76 

Grade level 

Literal T vs. C, ES = 

0.87 

Inferential T vs. C, 

ES = 0.95 
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Bruhn & Watt 

(2012) 

 

Design: ABAB 

Withdrawal 

 

2 7th-8th 

 

ADHD 

At-risk 

SM: Check-list 

RI: Read 180 

 

 

 

17 

sessions 

(60 min) 

EO: On-task 

RO: NI 

Mae = 100% 

Olivia = 80% 

Edwards, Salant, 

Howard, 

Brougher, & 

McLaughlin 

(1995) 

 

Design: Single 

Subject ABABC 

3 3rd-4th  ADHD SM: Self-

management 

Token System 

RI: NI 

 

52 

sessions 

(20 min) 

EO: Attention 

to Task 

RO: Comp 

Subject 1: 

On-task  

BL1 M = 13.5% 

SM1 M = 61% 

BL2 M = 36.5% 

SM2 + Fading M = 

52.3% 

Follow up = 55%, 

70% 

Reading 

Comprehension 

BL1 M = 10% 

SM1 M = 52% 

BL2 M = 21% 

SM + Fading M = 

38% 

Follow-up = 30%, 

50% 

Subject 2:                               

On-task                                   

BL1 M = 33% 

SM1 M = 70% 

BL2 M = 38% 
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SM2 + Fading M = 

53%        

Follow up = 75%, 

60% 

Reading 

Comprehension 

BL1 M = 19% 

SM1 M = 57.3% 

BL2 M = 40% 

SM + Fading M = 

58.6% 

Follow-up = 60%, 

50% 

Subject 3 

On-task  

BL1 M = 43.5% 

SM1 M = 93% 

BL2 M = 59.5% 

SM2 + Fading M = 

82.3% 

Follow-up = 80%, 

85% 

Reading 

Comprehension 

BL1 M = 33% 

SM1 M = 79.3% 

BL2 M = 49% 

SM + Fading M = 

72% 
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Follow-up = 80%, 

70% 

 

Gardill & 

Jitendra 

(1999) 

 

Design: Single 

Participant 

6 6th-8th 5-LD 

1-ND 

SM: Story Maps  

for Key 

Elements 

RI: NI 

 

30 

sessions 

(50 min) 

EO: NI 

RO: Comp 

Literal and 

Inferential 

Marvin = 67% 

Mark = 50% 

Chad = 20% 

Mitch = 10% 

Tara = 80% 

Jack = 100% 

Story Grammar 

100% for all 

students 

Pretest = 35.8% 

Posttest = 56.5% 

 

Graves & Levin 

(1989) 

 

Design: Random 

Assignment 

Treatment 

Comparison 

 

30 5th-8th  LD SM: Self- 

questioning 

RI: Main Idea 

 

1 session 

(68 min) 

EO: NI 

RO: Comp 

Main Idea 

Identification 

T1 vs. C, ES =2.55 

T2 vs. C, ES = 1.41 

T1 vs. T2, ES = 1.13 

 

Harris, 

Friedlander, 

Frizzelle, & 

Graham 

(2005) 

6 3rd-5th 

 

ADHD SM: Attention/ 

Performance  

RI: NI 

 

32 

sessions 

(15 min) 

EO: On-task  

RO: NI 

William 

SMA= 100% 

SMP = 80% 

Vanyel 

SMA = 100% 
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Design: Counter-

balanced, 

multiple-

baseline,  

across subjects 

SMP = 100% 

Thomas 

SMA = 100% 

SMP = 0% 

(achieved high 

scores at BL) 

Ryis 

SMA = 67% 

SMP = 100% 

Samuel 

SMA = 80% 

SMP = 100% 

Raven 

SMA = 100% 

SMP = 75% 

 

Jitendra, Cole, 

Hoppes, & 

Wilson (1998) 

 

Design: Single  

Participant 

multiple probe 

4 6th  LD SM: Prompt 

Cards 

RI: Main Idea/ 

Summarization 

20-40 

sessions 

(40-50 

min) 

EO: NI 

RO: Nar/Exp  

Comp 

Narrative 

Chris = 85% 

Tanya = 85% 

Brian = 33% 

Expository 

Chris = 71% 

Tanya = 42% 

Brian = 50% 

No PND available 

for fourth student 

(control) 

 

Jitendra, Happes, 

& Xin (2000) 

33 6th-8th  29-LD 

4-SED 

SM: Checklist 

Cards 

15 

sessions 

EO: NI 

RO: Nar/Exp 

Training posttest 

T vs. C, ES = 2.19 
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Design: Random 

Assignment 

Treatment 

Comparison 

 RI: Scripted 

Lesson 

(30-40 

min) 

Comp Training delayed 

T vs. C, ES = 1.02 

Near transfer 

T vs. C, ES = 2.47 

Near transfer 

delayed 

T vs. C, ES = 0.66 

Far transfer 

T vs. C, ES = 1.81 

Far transfer delayed 

T vs. C, ES = 0.61 

 

Malone & 

Mastropieri 

(1992) 

 

Design: Random 

Assignment 

Stratified by 

grade/sex 

45 6th-8th  LD SM: Check-list 

RI: Summary 

Training 

 

2 sessions 

(1/day) 

EO: NI 

RO: Sum 

Near/Far 

Transfer 

Test of training 

T1 vs. C, ES = 2.87 

T2 vs. C, ES = 2.12 

T1 vs. T2, ES = 0.35 

Near transfer  

T1 vs. C, ES = 1.31 

T2 vs. C, ES = 1.43 

T1 vs. T2, ES = 0.02 

Far transfer 

T1 vs. C, ES = 1.13 

T2 vs. C, ES = 2.07 

T1 vs. T2, ES = -

0.74 

 

Manset-

Williamson 

& Nelson (2005) 

20 4th-8th  19-RD 

1-ADHD 

SM: PDF/GR 

RI: PDF/EC 

 

6 wks 

4 days/wk 

60 mi 

EO: NI 

RO: Fluency/ 

Comp 

More explicit 

comprehension 

strategy 
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Design: 

Randomized 

Comparison 

Group 

 

outperformed less 

explicit (p > .05) 

Mason, Snyder, 

Sukhram, & 

Kedem 

(2006) 

 

Design: Multiple 

Probe 

Across Subjects 

9 4th  4-LD 

5-TD 

SM: PLANS 

RI: SRSD TWA 

 

26 wks EO: NI 

RO: Expos 

Comp 

 

Main Idea in Oral 

Retells 

Noah = 100% 

Robert = 100% 

John = 67% 

Kelly = 67% 

Amber = 100% 

Ned = 100% 

Meredith = 100% 

Michael = 0% 

Charisse = 100% 

 

Rock (2005) 

 

Design: 

Multiple-

baseline-across 

subjects with an 

embedded 

reversal 

9 2nd-5th  1-Gifted 

1-AS 

1-LD/ADD 

1-LD 

1-LD/SLI 

2-TD 

1-ADHD 

1-FHS/SLI 

SM:  Attention/ 

Performance 

ACT-REACT 

RI: NI 

 

22 Days 

(60 min) 

EO: On-task/ 

productivity 

RO: NI 

 

 

Engaged Behavior 

John Int 1 = 100%,  

Int 2 = 100% 

Mason Int 1 = 100%,  

Int 2 = 100% 

Lucas = Int 1 = 

100%,  

Int 2 = 100% 

Won = Int 1 = 

100%,  

Int 2 = 100% 

Buck = Int 1 = 

100%,  
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Int 2 = 100% 

Bill = Int 1 = 100%,  

Int 2 = 100% 

Danny = Int 1 = 

100%, Int 2 = 100% 

Chris = Int 1 = 

100%, Int 2 = 100% 

Anna = Int 1 = 70%, 

Int 2 = 100% 

 

Shimabukuro,  

Prater, Jenkins, 

& Edelen-Smith 

(1999) 

 

Design: Single 

Group 

Multiple-

baseline 

 

3 6th-7th  LD/ADHD SM: Graph 

productivity 

 RI: NI 

 

30-32 

Days 

(45 min) 

EO: On-task/ 

Productivity 

RO: Comp 

Accuracy  

Glen 

Productivity = 100% 

Accuracy = 100% 

Manny 

Productivity = 100% 

Accuracy = 96% 

Nelson 

Productivity = 100% 

Accuracy = 92% 

Taylor, Alber, & 

Walker (2002) 

 

Design: 

Alternating 

Treatments 

5 4th–5th  LD/SLI SM: Story 

Mapping 

RI: Self-

questioning 

 

 

35 

sessions  

3/wk 

EO: NI 

RO: Literal/ 

Inferential 

Comp 

Joseph 

SQ and SM, p = .660 

SQ and Ni, p = .000 

SM and Ni, p = .005 

Michael 

SQ and SM, p = .059 

SQ and Ni, p = .000 

SM and Ni, p = .000 

Justin 

SQ and SM, p = .621 
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SQ and Ni, p = .001 

SM and Ni, p = .001 

Leroy 

SQ and SM, p = .268 

SQ and Ni, p = .000 

SM and Ni, p = .001 

Michelle 

SQ and SM, p = .299 

SQ and Ni, p = .002 

SM and Ni, p = .001 

 

Wong & Jones  

(1992) 

 

Design: Random 

Assignment 

Treatment 

Comparison 

120 6th  

 

8th–9th  

TD 

 

60-LD 

SM: Self-

Questioning  

RI: Main Idea 

5 sessions 

(three-1hr, 

two-2 hr) 

EO: NI  

RO: Comp of 

Key Ideas 

Comprehension test 

T vs. C, ES = 0.56 

 

Note: ACT/REACT = Articulate your goals, Create a work plan, Take pictures, Reflect using self-talk, and ACT again;  

ADHD = Attention Deficit Disorder; BL = baseline; C = control group; Comp = comprehension; EMR = Educationally 

Mentally Retarded; EO = engagement outcome; ES = effect size; Expos = expository; FRI = Formal Reading Inventory;  

hr = hour(s); exp = expository; LD= Learning Disabled; nar = narrative; MSI = Meta-Comprehension Strategy Index;  

ND = Neurological Disorder; Ni= no intervention; NI = not included in design study; PDF/EC = Phonemic 

Awareness/Analysis, Decoding, and Fluency + Explicit Instruction; PDF/GR = Phonemic Awareness/Analysis,  

Decoding, and Fluency Instruction + Guided Reading; PLANS = pick goals, List ways to meet goals, And, make Notes  

and Sequence notes; p = probability level; SQ = self-questioning; RCS = reading comprehension strategy; RD =Reading 

Difficulty; RI = reading intervention; RO = reading outcome; SED = Severely Emotionally Disturbed; SLI = Speech  

Language Impairment; SM = self-monitoring; SMA = self-monitoring of attention; SMP = self-monitoring of performance;  

SRSD = Self-Regulated Strategy Development; Sum = summary; T = treatment condition; TD = typically developing;  
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TRAVEL = Topic, Read, Ask, Verify, Examine, Link; TWA = Think before reading, think While reading, think After  

reading; vs. = versus; wk = week(s); Quasi-exp = quasi-experimental.  
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Table 2.3 Self-monitoring and Reading Interventions on Engagement and Comprehension Outcomes  

for Students with ASD 

 

Study N Grade/ 

Age 

Student  

LD Status 

Intervention 

Type 

Duration Engagement/ 

Reading  

Outcomes 

Results  

Summary 

Beckman, Mason, 

Wills, Garrison-

Kane, & Huffman 

(2019) 

 

Design: ABAB 

withdrawal 

 

2 10-11 yrs ASD SM (I-Connect) 

RI: NI 

 

21 

sessions 

EO: On-task 

Behavior  

RO: NI 

On-task behavior 

PND = 100%, 

100% 

 

Bethune & Wood  

(2013) 

 

Design: Delayed 

multiple-baseline 

across 

participants 

 

3 8-10 yrs ASD SM: Graphic 

organizer 

RI: NI 

 

30 

sessions 

(10 min) 

EO: NI  

RO: Accuracy 

of Wh-questions 

Questions 

PND = 100%, 

100%, 71% 

Bryan & Gast 

(2000) 

 

Design: SCD with 

ABAB 

withdrawal 

4 6-11yrs HFA SM: Graduated 

guidance and 

visual schedules 

RI: NI 

 

32 

sessions 

5 dys/wk 

(40 min) 

EO: On-task 

and On-

schedule 

Behavior 

RO: NI 

On-task 

PND = 100%, 

100%, 100%, 100% 

On-schedule 

PND = 100%, 

100%, 100%, 100% 
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Study N Grade/ 

Age 

Student  

LD Status 

Intervention 

Type 

Duration Engagement/ 

Reading  

Outcomes 

Results  

Summary 

Carnahan,  

Musti-Rao, & 

Bailey (2009) 

Design: SCD with 

ABCAC reversal 

 

6 6-11yrs ASD 

1-OHI 

SM: NI  

RI: Interactive 

Reading 

Material 

 EO: Academic 

Engagement 

Time 

RO: NI 

Interactive books 

only 

Inconclusive data 

Music + interactive 

books 

M = 51%-91% 

Drill & Bellini 

(2021) 

 

Design: Multiple-

baseline Across 

Participants 

 

3 5th-8th  ASD SM: Mapping, 

Video Self-

Monitoring 

RI: Readers 

Theatre, Story 

27-29 

Sessions 

EO: NI 

RO: Reading 

Comp 

Robust IRD = 

0.662, 0.651, 0.671 

Howorth, Lopata, 

Thomeer, & 

Rodgers (2016) 

 

Design:  

Multiple-baseline 

4 5th-6th  ASD SM: Self-

monitoring 

RI: TWA 

33 

Sessions 

EO: NI 

RO: Expository 

Text  

Comp 

Oral-retell 

PND = 100%, 

66.7%, 50.0%, 

83.3% 

Comp. Questions 

PND = 100%, 

NC%, 83.3, 83.3% 

*NC = Not 

calculated due to a 

single data point at 

the ceiling 100% 

during baseline 

phase. 
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Study N Grade/ 

Age 

Student  

LD Status 

Intervention 

Type 

Duration Engagement/ 

Reading  

Outcomes 

Results  

Summary 

Roberts, Mize, 

Reutebuch, 

Falcomata, Capin, 

& Steelman 

(2019) 

 

Design: SCD with  

ABAB 

withdrawal 

 

2 17-18 yrs ASD SM: Strategic 

Self-monitoring 

(ACT-REACT) 

RI: NI 

18 

sessions 

(30 min) 

EO: Academic 

Engagement 

Time 

RO: NI 

Engagement across 

Bl, TI, B2, T2 

Andrew 

M= 22%, 51%, 

44%, 73% 

Derek 

M = 28%, 79%, 

51%, 88% 

Sanders (2020) 

 

Design:  

Multiple-baseline 

across students 

4 5th-6th  1-ED 

1-OHI 

1ASD/ 

Gifted 

1-ASD 

SM: NI 

RI: TRAP 

 

17 

Sessions 

EO: NI 

RO: Comp 

Oral-retell 

comprehension 

PND = 100%, 

100%, 100%, 

100%,  

Singh, Moore, 

Furlonger, 

Anderson, 

Busacca, & 

English 

(2017) 

 

Design: Multiple 

Probe Across 

Skills 

1 7th 

 

ASD SM: NI 

RI: Behavior 

Skills Training  

17 

Sessions 

EO: NI 

RO: Comp 

Predicting, 

Questioning, 

Clarifying, 

Summarizing 

Reading 

Comprehension 

PND = 100% 

Predicting 

PND = 100% 

Questioning 

PND = 100% 

Clarifying 

PND = 100% 

Summarizing 

PND = 100% 
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Study N Grade/ 

Age 

Student  

LD Status 

Intervention 

Type 

Duration Engagement/ 

Reading  

Outcomes 

Results  

Summary 

 

Solis, El Zein, 

Vaughn, 

McCulley, & 

Falcomata (2015) 

 

Design: SCD with 

alternating 

treatments 

4 10-13 

yrs 

ASD/ 

ADD/SI 

2-ASD/SI 

AS/SI 

SM: Use of 

continuous 

positive 

reinforcement 

schedule Self-

monitoring 

checklist (ABA) 

RI: Use of 

anaphoric 

cueing system 

paired with 

ABA 

 

2 wks 

4-5/wks 

(30 min) 

EO: On-task 

behaviors 

during reading 

tasks 

RO: Comp 

Question Dev. + 

ABA 

PND = 100%, 

100% 

AC + ABA  

PND CBM = 100%, 

100% 

PND On-task = 

100%, 100% 

 

Stringfield, 

Luscre, & Gast 

(2011) 

 

Design:  

Multiple baseline 

3 8.1-11.2 

yrs 

ASD SM: Story map 

graphic 

organizer 

(characters, 

place, time, 

beginning, 

middle, end) 

RI: NI 

 

42 

Sessions 

(15 min) 

EO: NI 

RO: Story 

Recall 

PND = 100%, 88%, 

85% 

M increase 77.3% 

baseline (16%) to 

Int. (93.3%) 

Whalon & 

Hanline (2008) 

 

3 7-8 yrs ASD RI: Reciprocal 

Question 

Strategy 

18-22 

Sessions 

(20 min) 

EO: NI 

RO: Question 

Generation 

Responding 

Question generation  

PND = 92%, 65%, 

79% 

Responding  
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Study N Grade/ 

Age 

Student  

LD Status 

Intervention 

Type 

Duration Engagement/ 

Reading  

Outcomes 

Results  

Summary 

PND = 100%, 

100%, 41% 

 

Note: ABA = applied behavior analysis; AC = anaphoric cuing;  ADD/ADHD = Attention Deficit Disorder; ASD = Autism 

Spectrum Disorder; CBM = curriculum based measures; comp = comprehension; Dev = development; dys = days; HFA = 

High Functioning Autism; EO = engagement outcome(s); GE = general education; hr = hour; IRD = improvement rate 

difference; LD = learning disability; min =minutes; MT = multiple treatments; NI = not included in this study; OHI = other 

health impaired; PND = percentage of non-overlapping data; RI = reading intervention; RO = reading outcome(s); quasi-exp. = 

quasi-experimental SED = serious emotionally disturbance; SM = self-monitoring strategy; SI = sensory integration 

dysfunction; TC = Treatment vs. Comparison; TD = typically developing; TRAP = Think Before Reading, Read the 

Paragraph, Ask yourself what the paragraph is mostly about, Paraphrase the paragraph; TWA = Think Before Reading, Think 

While Reading, Thinking After Reading; wks = weeks; yrs = years. 
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CHAPTER III 

METHOD 

Overview 

 In this chapter, the following components of the study will be discussed and 

explained:  research questions, research design, participants and selection criteria, 

training of intervention specialists, setting and materials, explicit systematic instruction 

and procedures, interventions, and measures.  

 Many students with ASD struggle to attain reading comprehension skills 

commensurate with their decoding and sight recognition skills (Jones et al., 2009; Solis, 

et al., 2015; Wagner, Brown et al., 2013). Based upon review of single-case design and 

experimental studies involving use of self-monitoring strategies and reading interventions 

on comprehension and engagement for students with learning challenges and/or ASD 

(see chapter II), students’ performances on reading comprehension outcomes and levels 

of engagement will increase when compared to a reading condition only treatment. 

Research Questions 

1. Does use of self-regulation plus reading intervention result in improved 

performance on reading comprehension probes for students with ASD when 

compared with a reading intervention only treatment? 

2. Does use of self-regulation plus reading intervention increase levels of 

engagement for students with ASD when compared with a reading only 

intervention? 
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Research Design 

A single subject design using an alternating treatment with a baseline method was 

employed. Single-case design research focuses on an individual rather than a group; 

therefore, individuals are their own control group (Kennedy, 2005). An alternating 

treatment design was used to control for interference of sequential confounding, 

carryover, and alternation effects of treatment (Barlow & Hayes, 1979; Ulman & Sulzer-

Azaroff, 1975). This design allows for concurrent or simultaneous application of two or 

more treatments in a single case (Barlow & Hayes, 1979). Randomization in blocks of 

two was used (e.g., A-B-A-B-B-A-A-B) in order to reduce potential carry-over effects 

(Kratochwill et al., 2010). No treatment condition occurred more than twice in a row. 

Participants and Selection Criteria 

Participants were chosen based upon the following set of criteria: the student was 

in grade 5 through 8; the student was receiving Special Education services under the 

primary eligibility category of ASD; the student had at least one standardized subtest 

score greater than 85 SS as measured by the Kaufman Brief Intelligence Test, Second 

Edition (KBIT-2); the student had at a score >80 SS for sight word recognition based 

upon the Woodcock Johnson IV Achievement Test (WJ-IV ACH) Letter-Word 

Identification subtest; the student’s reading comprehension was below average (<85 SS) 

based upon the WJ-IV Passage Comprehension subtest and/or the WJ-IV Reading 

Fluency subtest; and the student had at least one goal on their Individual Education Plan 

(IEP) targeting work completion, on-task behavior, or work avoidance.   
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Three participants were chosen based upon this criterion: Brad, Evan, and Neal 

(pseudo names). Once the participants were selected, permission slips were sent home 

and signed by both parents and participants (see Appendix L).   

 Brad was a 14-year-old Asian/Caucasian student in the 8th grade that read single, 

real words at a 3.0 grade level but comprehended short passages at a 2.3 grade level. He 

was first assessed for Special Education services by his local school district in July of 

2018. He qualified for an IEP under the handicapping conditions of Autism and Speech 

and Language Impairment. He was also diagnosed with Autism by his pediatrician in July 

of 2018. His parents chose to enroll him at the NPS instead of attending public education. 

Within this setting, he received small group/one-on-instruction and three hours of 

Applied Behavior Analysis (ABA) support on a daily basis. His Board-Certified 

Behavioral Analysist (BCBA) supervisor and Registered Behavior Technician (RBT) 

reported that he was extremely rigid with his schedule, often repeated/perseverated on 

topics of personal interest, struggled with cognitive shifting and internal monitoring, and 

had an individual behavior chart to track IEP/ABA behavior goals on a daily basis. 

Additionally, he received Speech and Language therapy and social skills training on a 

weekly basis. He was diagnosed with Lyme’s Disease in Spring of 2021 and was under 

the care of a medical specialist. This diagnosis impacted his overall attention, 

engagement, and behavior according to doctor and parent reporting.  

Evan was a 13-year-old Asian/Caucasian student in the 7th grade (retained) that 

read single, real words at a 9.6 grade level but comprehended short passages at a 5.5 

grade level based upon the WJ-IV L-WI and PC subtests. He was diagnosed with Autism, 
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Attention Deficit Disorder, Oppositional Defiant Disorder, and Trichotillomania by 

various specialists at an early age. In addition to attending the NPS, he received district 

Speech and Language and Occupational Therapy, and social skills training on a weekly 

basis through the NPS. School staff reported that he was very motivated to please adults, 

complete his work, and follow the classroom token economy system for on-task work 

completion and behavior.  

Neal was a 14-year-old Native American student in the 8th grade that read real 

words at an 8.2 grade level but comprehended short passages at a 3.1 grade level based 

upon the WJ-IV L-WI and PC subtests. He was first diagnosed with Autism at the age of 

seven years by his local district and was later diagnosed with a Specific Learning 

Disability in the areas of reading, writing, and math by the NPS. In addition to attending 

the NPS, he received ABA and social skills training on a weekly basis. School staff, 

including his BCBA and RBT, reported that he was extremely kind and compassionate 

but struggled with sustaining his focus and attention on non-preferred tasks, often became 

distracted by his own thoughts, and lacked tenacity when completing more difficult work. 

He experienced physical and mental fatigue on a fairly consistent basis. He had an 

individual behavior chart to track IEP and ABA behavior goals on a daily basis. See 

Table 3.1 for a summary of participant demographics. 

Setting 

The study took place at a Non-public School (NPS) located in Southern California 

within a middle-class neighborhood. The NPS is a one-room classroom certified by the 

California Department of Education (CDE) for grades K-8 with a cap of 12 students per 
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certified Special Education teacher. The NPS is designed for students with a variety of 

learning disabilities, ADD, and high functioning ASD. Staff is experienced in designing 

and implementing behavioral supports using ABA techniques and academic remedial 

strategies. The classroom has one Special Education teacher, a Licensed Educational 

Psychologist, a Board-Certified Behavior Analyst (BCBA), and at least four Registered 

Behavior Technicians (RBTs) within the classroom as support staff at all times; therefore, 

the staff to student ratio within the classroom is at a minimum of 5 to 12. The classroom 

consists of 12 full time students with additional “push-in” ABA students throughout the 

day. At the time of the study, the class consisted of three girls and nine boys between the 

ages of seven and fourteen. Based upon the school intake forms filled out by parents or 

district IEPs, the class consisted of the following race/ethnicity groups: 42% Native 

American, 17% Caucasian, 17% Caucasian/Asian, 17% Caucasian/Hispanic, and 7% 

Hispanic. The sessions took place in a quiet room within individual sessions at the same 

time of day with the same instructor.  

Specific student data was collected and reported as part of the study procedures 

including name, age, grade, and primary/secondary diagnosis (see Table 3.1). 

Table 3.1 Participant Demographics 

Participant Age (yrs) Grade IEP (P/S) Race/ethnicity 

Brad 14.1 7.8 ASD/SLP Asian/Caucasian 

Evan 13.10 8.8 ASD/OHI Asian/Caucasian 

Neal 14.2 8.8 ASD/ADD Native American 

ASD = autism spectrum disorder; IEP = Individual Education Plan; P/S = primary/ 

secondary handicapping condition; OHI = Other Health Impaired  
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Measures 

Participant Inclusion Measures 

 Reading Comprehension. Three subtests were administered from the Woodcock-

Johnson-Fourth Addition Tests of Achievement (WJ-IV ACH) prior to the start of the 

intervention:  Letter-Word Identification (L-WI), Passage Comprehension (PC), and 

Reading Fluency (RF). 

 The WJ-IV Letter-Word Identification subtest is an untimed, individually 

administered assessment of identifying letters by name and reading real words presented 

in a list of increasing length and phonetic complexity. The Reading Fluency subtest is a 

timed test (three minutes). Students are asked to read a series of simple sentences and 

indicate if they are true or false by circling Y or N on the protocol. The WJ-IV Passage 

Comprehension subtest is an untimed, individually administered assessment of reading 

comprehension. The majority of items require a student to read given passages and then 

orally supply an appropriate missing word based on the context of the passage. The 

passages are fairly short and this is a cloze passage comprehension measure. The subtest 

consists of 52 items of increasing length and language complexity. Typically, this subtest 

takes approximately15 minutes to administer. According to the authors (Schrank, Mather, 

McGrew, 2014), internal reliability for WJ-IV ACH untimed subtests (including Passage 

Comprehension) range from the acceptable to excellent range (.84 to .94).  

 Cognitive Processing. The KBIT-2 is a brief, individually administered test 

designed to measure a student’s verbal (crystalized ability) and nonverbal (fluid 

reasoning) skills. It also provides a composite IQ score. The Verbal Scale assesses a 
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student’s knowledge of words and their meanings and covers both receptive and 

expressive vocabulary. Additionally, it does not require reading or spelling skills. The 

Nonverbal Scale measures a student’s ability to solve novel problems and complete 

analogies by using inductive and deductive reasoning skills. According to the authors 

(Kaufman & Nadeen, 2004), the test takes approximately 20 minutes to administer and is 

appropriate for ages 4 through 90. The authors reported mean split-half reliability scores 

across age groups as .91 for the Verbal Scale and .93 for the Composite IQ (see Table 

4.1 for summary of performance on standardized descriptive measures).  

Primary Study Outcome Measures 

 

 Reading Comprehension. In addition to the standardized measures used to select 

participants, the lead researcher created a Reading Rubric to measure reading 

comprehension outcomes. This rubric was used to measure proximal reading 

comprehension/main idea outcomes (primary outcome). The Rubric contained five 

questions/statements targeting the main idea and summarization of the individual 

passages: 1) What was the most important who or what in this passage?, 2) What is the 

most important idea about that who or what?, 3) Tell me about the main idea about this 

reading., 4) Tell me what happened at the beginning of the story., and 5)  Tell me what 

happened at the end of the story. The rubric was used during baseline, reading 

intervention, and the measure of reading comprehension. However, it was only scored 

during baseline and the independent reading measure at the end of each session. (see 

Appendix A). Responses were independently scored by two IOA researchers based upon 

the Zoom recordings using a 0–2-point weighted scale. 
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 Engagement. The lead researcher created a data sheet to record and analyze 

engagement data. The Behavioral Observation of Students in Schools (BOSS) tracking 

sheet contained 15 second interval recordings for the researches to track on- and off-task 

behavior based upon these time intervals and video recordings (see Appendix I). 

Behavior data was collected during reading intervention only under both conditions. 

Intervention  

 Two independent variables were selected for this study: reading intervention only 

(RI) and reading intervention plus a self-monitoring strategy (RI + SM), which was 

compared by employing an alternating treatments single case design. Two dependent 

variables were measured based upon the causal relationship between the independent and 

the dependent variables (performance on reading comprehension/main idea reading 

rubric and student engagement time (both passive and active).  

 A binder was created for each student which contained all the reading passages 

(see Appendix B), Reading Rubrics (see Appendix C), and Student Self-Monitoring 

Tracking Sheet (see Appendix D). The binder also contained an Intervention Schedule 

(see Appendix E), Daily Session Tracking Sheet (see Appendix F), BOSS Active and 

Passive Engaged Time descriptions (see Appendix G), Self-Monitoring Teacher Script 

(see Appendix H), and Teacher Self-Monitoring Reflection Script (see Appendix I). 

Additionally, the team members were provided with a copy of Pearson’s Behavior 

Observation of Students in Schools (BOSS) Training Manual, one laptop, and access to a 

Zoom account used for daily video-taped sessions. 
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 The source of reading passages implemented was Quick Reads (Hiebert, 2003), 

which are expository text passages. The passages used ranged between the 800 to 1000 

Lexile levels (see sample in Appendix A). These materials contain six different 

readability levels (A-F). The pre-identified readability levels were determined from 

scores on the WJ-IV L-WI, WJ-RF, and/or the WJ-PC subtests by matching grade 

equivalent readability scores of each participant with equivalent difficulty level of the 

passages.   

Reading Intervention Only 

 During the individual reading intervention only sessions, students were video-

taped via Zoom recordings. After achieving an initial IOA agreement of 90%, the 

interventionists reviewed the reading intervention sessions on a daily basis and recorded 

both active (AET) and passive engaged time (PET) for each student using the BOSS 

tracking sheet (Appendix J). This will be described in greater detail within the “Training 

of Specialists” section. Observable behaviors of AET included writing, reading aloud, 

raising hand, talking to the teacher about the assigned material, or using instructional 

resources. PET behaviors included listening, looking at materials, silently reading, or 

being actively engaged with the instructor (direct eye contact was not necessary). The 

statistics (percentage of intervals in which the behavior occurred) were calculated using a 

calculator and double checked. The duration for each condition (RI or RI + SM) was set 

at 25 and15 minutes, consecutively, and the interval for recording AET and PET was set 

at 15 seconds. 
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Reading Intervention + Self-Monitoring 

Self-regulated learners assume increased responsibility for their own behavior and 

learning over time by strategically setting and planning to meet goals, monitoring and 

evaluating their progress, and using feedback to adjust their performance (Korinek & 

deFur, 2016). The following are target behaviors intended to increase academic 

performance: attending, participating, following directions, organizing, managing 

materials and time, and completing assignments (Carnahan, et al., 2009). Goal setting, 

self-management, self-monitoring, and self-evaluation are all components of a self-

regulation strategy (Carnahan, et al., 2009).  

For the purpose of this study, the following strategy was implemented in order to 

teach and model the use of the Self-Monitoring Tracking Sheet to the student 

participants. First, students engaged in personal goal setting and goal attainment activities 

specific to on-task behavior and academic performance. Second, the instructor taught and 

modeled expectations of reading intervention goals and expectations with participants. To 

ensure consistent implementation of these strategies, the researcher created a Self-

Monitoring Teacher Script and a Self-Monitoring Reflection Script (see appendices G 

and H). 

 The intervention sessions took place four days per week within 30-minute 

sessions for four weeks. Additionally, the participants received individual instruction at 

the same time of day by the same instructor who did not provide any academic 

instruction to the participants prior to the start of the study. To further strengthen the rigor 

of the study, the two researchers who scored reading measures, collected IOA data and 
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completed the Implementation Validity Checklist (IVC) were not on-campus and did not 

have any interaction or background knowledge of the participants. Therefore, they had no 

preconceived ideas about how participants might respond or interpret their responses 

based upon previous interactions. The reading intervention included the following 

components: modeled passage fluency, question-answer relationships, and main idea 

summarization. Additionally, the instructor recorded on-task behaviors of the participants 

using scratch paper and provided specific praise and/or corrections for each observable 

behavior within the reflection portion of the self-monitoring worksheet. See Table 3.2 for 

schedule of each condition. 

Table 3.2 Schedule of Intervention 

Activity RI RI + SM 

Expectations/ 

SM Teacher Script 

0 minutes 5 minutes 

Reading Intervention 25 minutes 15 minutes 

SM Reflection 

Script/SMTS 

0 minutes 5 minutes 

Total Time 25 minutes 25 minutes 

 

Note: RI = Reading Intervention; RI + SM= Reading Intervention + Self-monitoring; 

SMTS = Self-Monitoring Tracking Sheet; SM Teacher Script = Self-Monitoring Teacher 

Script; SM Reflection = Self-Monitoring Reflection Script 

 

Reading Intervention Only Steps of Implementation 

The following steps were implemented during each reading intervention only 

condition: 

1. Select daily passage/condition in student’s binder (Daily Tracking Sheet).  

2. Follow the schedule of intervention (noted above). 
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3. Open the Zoom account, locate the student’s folder, start Zoom session, and make 

sure “record” is selected.  

 

4. State the date, student’s name, story passage number, and condition (RI or RI + 

SM). 

 

5. Read the title of the passage selection. 

6. Inform the student that after they read the passage, they will be asked to orally 

answer some questions about the passage. 

 

7. Begin the lesson following the prompts provided in the teacher lesson copy 

(reading intervention). Read the passage interactively with the student (take turns 

reading, model fluency, ask questions regarding main idea and supporting details) 

as you read.  

 

8. Upon completion of the reading, ask the student the first three questions on the 

Reading Rubric. If they do not respond correctly or succinctly, guide them 

towards the correct answer. They may refer back to the passage when responding. 

 

9. Remove the passage from the student. Ask the last two questions from the 

Reading Rubric. Once again, if they respond incorrectly, guide them towards the 

correct response.  

 

10. If time, complete a second intervention passage.  

 

11. Present the second (or third) reading passage of the day to the student (measure). 

Ask them to read the passage either silently or out loud. Do not provide any input 

or feedback.  

 

12. Ask the first three questions from the Reading Rubric. The student can refer back 

to the story for help but do not provide any assistance or guidance. Record their 

responses.  

 

13. Remove the story from the student, ask the two remaining questions on the 

Reading Rubric. Record their responses.  

 

14. Give the completed Reading Rubric to the lead researcher.  

 

Reading Intervention plus Self-monitoring Steps of Implementation  

The following steps were implemented during each reading intervention plus self-

monitoring condition: 
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1. Select daily lesson/condition in student’s binder (Daily Tracking Sheet).  

2. Follow the schedule of intervention (noted above). 

3. Open the Zoom account, locate the student’s folder, start Zoom session, and make 

sure “record” is selected.  

 

4. State the date, student’s name, story passage number, and condition (RI or RI + SM). 

 

5. Read the title of the selection. 

6. Inform the student that today they will be using their Self-Monitoring Tracking Sheet, 

and after they fill it out and read the passage, they will be asked to orally answer 

some questions about the passage. 

 

7. Read the Self-Monitoring Teacher Script. 

 

8. Begin the lesson following the prompts provided in the teacher lesson copy (reading 

intervention). Read the passage interactively with the student (take turns reading, 

model fluency, ask questions regarding main idea and supporting details) as you read.  

 

9. Upon completion of the reading, ask the student the first three questions on the 

Reading Rubric. If they do not respond correctly or succinctly, guide them towards 

the correct answer. They may refer back to the passage when responding. 

 

10. Remove the passage from the student. Ask the last two questions from the Reading 

Rubric. Once again, if they respond incorrectly, guide them towards the correct 

response.  

 

11. If time, complete a second intervention passage.  

 

12. Read the Self-Monitoring Reflection Script and fill out the form with the student. 

Provide feedback/specific praise regarding your personal observations of the 

student’s behavior.  

 

13. Present the second (or third) reading passage of the day to the student (measure). Ask 

them to read the passage either silently or out loud. Do not provide any input or 

feedback.  

 

14. Ask the first three questions from the Reading Rubric. The student can refer back to 

the story for help but do not provide any assistance or guidance. Record their 

responses.  
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15. Remove the story from the student, ask the two remaining questions on the Reading 

Rubric. Record their responses.  

 

16. Give the completed Reading Rubric and Self-Monitoring Tracking Sheet to the lead 

researcher.  

 

Training  

Evaluators 

 The lead researcher selected one intervention instructor and two independent 

researchers to collect IOA and the Implementation Validity Checklist (IVC) data. The 

lead researcher, who has expertise in teaching direct reading instruction as well as 

specialized training in teaching students with ASD, conducted two three-hour 

professional development trainings with the instructor and independent evaluators. The 

professional development included the following components: overview and purpose of 

the study, training on explicit reading instruction, implementation of self-monitoring 

strategy, training on how to code active engaged time (AET), passive engaged time 

(PET), and off-task behavior using the BOSS Tracking Sheet based upon the video-taped 

Zoom sessions. The researcher provided weekly support sessions for the instructors using 

observation and feedback techniques.   

Participants 

All participants received training regarding use of the self-monitoring checklist. 

This training took place prior to the start of the study and was maintained throughout 

each session which contained this independent variable. The training took place in three, 

30-minute sessions by the lead researcher. The students were given a copy of the Self-

monitoring Checklist, and each session focused on one aspect of the sheet. The first 
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training focused on goal setting. Topics covered included the following: 1) value of 

student’s self-monitoring of their own behavior; 2) discuss and model the four target 

behaviors (paying attention, answering questions, asking or making on-topic 

questions/comments, and doing their best work); 3) how to score their Self-monitoring 

Checklist, and 4) how and when to mark “achieved” versus “not met” on their chart.  

The second session of training focused on the self-management portion of the 

tracking sheet. After demonstrating an understanding of goal setting within the first 

training, the participants received instruction on the specific phrases “if not met, what 

distracted me,” “if not met, what do I need to improve upon,” and “if not met, what skill 

do I need to improve upon.” Each of these phrases were explained, modeled, and 

practiced with each participant and instructor. 

The last session focused on self-evaluation. Again, the students first received 

instruction on the value of self-evaluation. Next, they were given an overview of the 

reading intervention (e.g., reading of passages, how to identify the main “who” or “what” 

in the passage, what was the most important idea about that “who” or “what,” and how to 

put those two ideas together to ascertain the “big idea” of the passage. Modeling and 

discussion took place regarding how to respond to the three self-evaluation questions: 1) 

What part(s) of the lesson went well? 2) What part of the lesson was difficult? and 3) 

What part of the reading intervention do I want to improve next session? Finally, through 

a mock reading instruction lesson, the students practiced filling out their personal Self- 

monitoring Checklist. These strategies were reviewed and students were reminded how to 

implement them throughout the intervention. 
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Procedures 

 During the baseline phase, each participant read expository text passages which 

aligned with the preidentified readability level for each student. After reading the 

passage, the instructor read aloud the question prompts, recorded the student’s verbal 

answers in written format, and recorded the sessions (visual and audio) via Zoom. During 

this phase, no prompting or instructional guidance was administered. This procedure took 

approximately ten minutes to administer.  

 After moving into the intervention phase, alternating treatments were randomly 

delivered in 30-minute sessions (see description below), four times weekly, for four 

weeks. In conjunction with evaluating potential relative effects of reading intervention 

plus self-monitoring compared to reading intervention only, the students’ on-task 

behavior was measured under both conditions.  

The intervention phase consisted of two different treatment conditions. During 

treatment one condition (RI), students were presented with a reading intervention which 

contained comprehension components and modeling of reading fluency. Under this 

condition, participants received 25 minutes of guided instruction. The instructor used a 

variety of strategies such as paired reading, vocabulary enrichment, and guiding the 

participant in how to find the main “who” or “what” and the main idea of that “who” or 

“what,” and tying the two together for the overall main idea of the passage. Upon 

completion of this instruction, the interventionist provided the student with a new reading 

passage and asked them to read the passage independently (out loud or to themselves) 

and then orally answer the same five questions from the reading rubric. Their 
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performance on this story was used to measure the participant’s reading comprehension 

(one of the primary dependent outcomes). 

During condition two (RI + SM), students received the same reading intervention, 

but this time, they were given a personal self-regulation tracking sheet. During this 

condition, participants first received 5 minutes of self-monitoring intervention, then 15 

minutes of reading intervention, then 5 minutes of self-monitoring intervention, and 

finally, 5 minutes to complete the independent reading measure. The self-regulation 

checklist was developed by the researcher and consisted of goals targeting the following 

four components: paying attention to the teacher, answering teacher questions, making 

on-topic questions/comments, and doing their best work during instruction. Additionally, 

the sheet contained three self-evaluation questions targeting what part of the session went 

well, what was difficult, and what part of the reading strategy needed improvement. 

During instruction, the instructor also tallied these observable behaviors and gave specific 

praise and/or correction for each one noted during the final reflection with the student.  

For all participants, the order of treatment conditions was randomly assigned 

in blocks of two to ensure that no more than two consecutive sessions of the same 

treatment and an equal number of sessions per treatment were implemented. To 

randomize the sessions, the random team/group generator was used.  

Treatment Fidelity 

To ensure fidelity of treatment, the researcher created an Implementation Validity 

Checklist (IVC). The checklist included the following components: instructional 

procedures, use of student self-regulation check-list, and use of on-task behavior 
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observation checklist (see Appendix J). Additionally, the intervention was implemented 

by the same instructor at the same time of day for every session. All sessions were 

recorded via Zoom to measure fidelity of intervention implementation and interobserver 

agreement of the dependent measures. During recording, the interventionist and the 

participant sat on one side of a table, and the laptop was placed in front of them so that 

each person could be clearly seen. The record button was pushed as soon as the session 

started and was recorded in “the cloud” for later retrieval and analysis.  

To determine fidelity of treatment, the lead researcher randomized at least 30% of 

intervention sessions for each condition (RI and RI + SM) for all three participants. Once 

the lessons had been randomly selected, the lead researcher informed the independent 

researchers which lessons to review. The same researchers who collected IOA data 

reviewed the selected video-recorded sessions, once again, and completed the IVC 

independently. Based upon individual scoring, all participants achieved 100% scores on 

the IVC for the RI treatment. Neal and Brad received 98.75%, and Evan received 100% 

for the RI + SM treatment. Based upon observational notes by the interventionists, the 

only area which was not followed 100% of opportunities was previewing the self-

monitoring checklist prior to administering the reading intervention.  

Interobserver Agreement (IOA) 

Interobserver agreement (IOA) of dependent measures was conducted for 100% 

of the sessions by having two staff members independently score and compare the results 

of the Reading Rubric scores (dependent comprehension measure) and video recordings 

using the BOSS observation form (dependent engagement measure). Both item-by-item 
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and total scores were calculated daily by taking the total number of agreements divided 

by the total number of agreements and disagreements and multiplied by 100. Overall, 

IOA data was 94.6% when scored item by item and 96.5% when scored by total score for 

Evan. Overall, IOA data was 97.5% when scored item by item and 97.4% when scored 

by total score for Neal. Overall, IOA data was 94.5% when scored item by item and 

96.5% when scored by total score for Brad. It is important to note that 14.8% of sessions 

needed to be rescored by the lead researcher and two staff members due to the poor 

quality of the Zoom recordings (e.g., student’s prosody, rate of speech, volume, 

cluttering, turning away from the camera, and non-verbal responses). 

The interventionists reviewed the Zoom sessions and recorded both active (AET) 

and passive engaged time (PET) in 15 second intervals for each student using the BOSS 

Observation Form (see Appendix E). Time count intervals were measured using an online 

timer set to beep every 15 seconds. 

Social Validity 

 Wolf (1978) defined social validity as (a) the social significance of the goals of 

treatment; (b) the social appropriateness of the treatment procedures; and (c) the social 

importance of the effects of treatments. To determine the social validity of this study, 

participants (students and instructors) were asked to complete a researcher-designed six-

point Likert-scale (see Appendix K) regarding the feasibility, usefulness, acceptability, 

and effectiveness of the intervention. The results of these questionnaires may be used to 

make decisions about current or future uses of the treatment and will be discussed in 

greater depth within Chapter 5. 
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Data Analysis 

 Single-subject design research may implement visual analysis of the data paired 

with non-regression analysis to gain a more comprehensive understanding of the 

intervention effects (Olive & Franco, 2007). Based upon WWC Single Case Design 

Handbook (Kratochwill, et al., 2010), six features can assess the effects of within- and 

between-phase data patterns: level, trend, variability, immediacy of the effect, overlap, 

and consistency of patterns across similar phases. According to WWC (2010), “level” 

refers to the mean score for the data within a phase. “Trend” refers to the slope of the 

best-fitting strait line for the data within a phase. “Variability” refers to the range or 

standard deviation of data about the best-fitting straight line. “Immediacy of the effect” 

refers to the change in level between the last three data points in one phase and the first 

three data points of the next. “Overlap” refers to the proportion of data from one phase 

that overlaps with data from the previous phase. Lastly, “consistency of data in similar 

phases” involves looking at data from all phases within the same condition and 

examining the extent to which there is consistency in the data patterns from phases within 

the same conditions. 

 Visual analysis was conducted by analyzing five of these six key features (level, 

trend, immediacy of the effect, overlap, and consistency of data patterns) for each 

individual participant and the results will be discussed in Chapter IV.  
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CHAPTER IV 

RESULTS 

 Based upon the standardized assessments given prior to the start of the study (see 

Table 4.1), Brad evidenced the weakest reading skills; however, his comprehension 

proved weaker than his eidetic recognition of words. His nonverbal cognitive skills 

proved to be a strength. Evan’s word identification proved to be much stronger than his 

comprehension of passages, and his overall cognitive abilities fell within average range 

with no substantial difference in subtest scores. Neal’s eidetic recognition of words also 

proved to be more advanced than his passage comprehension. His nonverbal skills were 

found to be substantially stronger than his verbal abilities.  

Table 4.1 Standardized Descriptive Measures 

Participant KBIT 

Verbal 

KBIT 

Nonverbal 

KBIT 

Composite 

WJ-IV 

LWID 

WJ-IV 

PC 

WJ-IV 

RF 

Brad 77 90 81 68 61 68 

Evan 108 102 106 104 88 99 

Neal  78 113 95 99 73 86 

KBIT = Kaufman Brief Intelligence Test; WJ-IV LWID = Woodcock-Johnson Letter-

Word Identification; WJ-IV = Woodcock-Johnson Passage Comprehension; WJ-IV RF = 

Woodcock-Johnson Reading Fluency; ●Reported as standard scores 

 

Reading Comprehension 

Visual Analysis  

 The first research question sought to determine the effect of using self-regulation 

plus reading intervention on reading comprehension probes for students with ASD when 

compared with a reading intervention only treatment. 
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 Evan. Evan’s reading comprehension data are presented in Figure 1. The 

following analysis was conducted.  

 Level. During baseline, Evan’s scores on the reading comprehension measure 

ranged from 50% to 90%, with a mean score of 62%. During intervention, his scores 

ranged between 70% to 100%, with a mean score of 95%. 

 Trend. Evan’s trend line reveals an overall upward trend with two lower scores 

within baseline before moving into intervention. Once he transitioned into the 

intervention phase, his scores revealed an upward trend under both conditions, and he 

received performance scores of 90-100% for the last five opportunities of intervention. 

 Immediacy of effect. Based upon Evan’s last three scores within baseline (90%, 

50%, 60%) and his first three scores during intervention (70%, 90%, 80%), it can be 

concluded that a positive change in the outcome measure occurred. However, caution 

should be taken as this increase could be due to the “practice effect” and/or his interest in 

the individual stories.  

 Overlap. When compared to baseline, Evan achieved 28.6% overlapping data for 

both the reading intervention and reading intervention plus self-monitoring conditions. 

 Consistency of data patterns across similar phases. When comparing each phase 

and condition independently, Evan achieved a reading comprehension mean score of 62% 

during baseline and 95% during intervention under both conditions. Based upon these 

scores, Evan’s comprehension proficiency increased under both conditions to the same 

degree. During both intervention conditions (RI and RI + SM), scores were consistently 

higher relative to baseline and never dropped below 80%. 
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 Neal. Figure 1 illustrates Neal’s percentage of correct responses on reading 

comprehension measures. The following analysis was conducted. 

 Level. During baseline, Neal’s scores on the reading comprehension measure 

ranged from 20% to 50% with a mean score of 33%. During intervention, his scores 

ranged between 30% to 80% with a mean score of 54%. Based upon these scores, Neal’s 

overall reading comprehension increased from baseline to intervention phase.  

 Trend. Neal’s trend line reveals fluctuating performances. His overall 

comprehension increased, but his scores for RI evidenced a descending trend after 

moving to intervention with a spike at the very end of treatment. Under the RI + SM 

condition, he evidenced an ascending trend line, with one score falling below the mean 

score during session 9. 

 Immediacy of effect. Based upon his last three scores within baseline (20%, 50%, 

40%), and his first three scores during intervention (50%, 80%, 30%), it can be concluded 

that no causal change in the outcome measure occurred based upon the manipulation of 

the independent variables. However, caution should be taken, once again, as his 

inconsistency of performance could be attributed to personal interest in the individual 

stories and his overall processing style.  

 Overlap. When compared to baseline, Neal achieved 60% overlapping data for the 

reading intervention only condition and 20% for the reading intervention plus self-

monitoring condition; therefore, a compelling argument cannot be made for a causal 

effect for either condition. 
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 Consistency of data patterns across similar phases. When comparing each phase 

and condition independently, Neal achieved a reading comprehension mean score of 33% 

during baseline and 54% during intervention under both conditions. Based upon these 

scores, Neal’s proficiency increased under both intervention conditions (RI and RI + 

SM), but not to a substantial degree.  

 Brad. Figure 1 illustrates Brad’s reading comprehension measure scores from the 

sessions conducted over the two phases of the study. The following analysis was 

conducted. 

 Level. During baseline, Brad’s scores on the reading comprehension measure 

ranged from 0% to 50% with a mean of 30%. During intervention, his scores ranged 

between 30% to 60% with a mean score of 42.5% for RI and 40% for RI + SM. Based 

upon these scores, Brad’s overall reading comprehension increased from baseline to 

intervention phases, but not to a substantial level.  

 Trend. Brad’s trend line reveals fluctuating performances during baseline. His 

overall comprehension evidences an ascending trend for RI + SM, but his scores for RI 

evidenced a descending trend after moving to intervention with one spike during the 

second session of treatment. During intervention phase, Brad’s reading comprehension 

measurement scores fluctuated, but he never received a score less than 30% for either 

condition as compared to 0% within baseline phase. 

 Immediacy of effect. Based upon his last three scores within baseline (20%, 30%, 

40%), and his first three scores during intervention (40%, 30%, 60%), it can be concluded 

that no causal change in the outcome measure occurred based upon the manipulation of 
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the independent variables. However, caution should be taken, once again, as his 

inconsistency of performance could be attributed to personal interest in the individual 

stories and his overall processing style.  

 Overlap. When compared to baseline, Brad achieved 25% overlapping data for 

the RI condition and 28.6% for the RI + SM condition; therefore, a compelling argument 

cannot be made for a causal effect for either condition. 

 Consistency of data patterns across similar phases. When comparing each phase 

and condition independently, Brad achieved a reading comprehension mean score of 30% 

during baseline and 42.5% and 40% during RI and RI + SM conditions, respectively. 

Based upon these scores, Brad’s proficiency increased under both intervention conditions 

(RI and RI + SM), but not to a substantial degree.  

Engagement Behavior  

 Evan. Figure 2 shows Evan’s on-task engagement behavior data during both 

conditions of RI and RI + SM. During RI condition, Evan’s occurrences of on-task 

engagement behavior ranged from 95% to 100% of session intervals, with a mean 

of 98%. His levels of on-task engagement behavior during RI + SM also proved to 

be quite high with a range from 96% to 100% of session intervals. Throughout 

intervention sessions, levels of on-task behavior continued to maintain high levels, 

and consistently reached 100% of intervals during both conditions by the end of the 

intervention. Differentiation between the two conditions (e.g., RI and RI + SM) was 

not observed, as Evan’s levels of on-task behavior were commensurate during the 

RI (M = 98.9%) and RI + SM (M = 99.2) conditions.  
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 Neal. Figure 2 also shows Neal’s on-task engagement behavior data during 

both conditions of RI only and RI + SM. During RI condition, Neal’s occurrences 

of on-task engagement behavior ranged from 95% to 100% of session intervals, 

with a mean of 98.6%. His levels of on-task engagement behavior proved to be 

slightly lower but still remained high during RI + SM. His scores ranged from 

88% to 100% of session intervals, with a mean score of 94.2%. Throughout 

intervention sessions, levels of on-task behavior continued to maintain high levels 

and reached 100% of intervals during both conditions by the end of the intervention. 

Differentiation between the two conditions (e.g., RI and RI + SM) was not 

observed, as levels of Neal’s on-task behavior were consistently high during the RI 

(M = 98.6%) and RI + SM (M = 94.2%) conditions.  

 Brad. Figure 2 shows Brad’s on-task engagement behavior data during both 

conditions of RI only and RI + SM. During RI condition, Brad’s occurrences of 

engagement behavior ranged from 75.5% to 100% of session intervals, with a mean 

of 92.7%. His levels of on-task engagement behavior remained fairly consistent 

during RI + SM and ranged from 88.5% to 95.5% of session intervals, with a mean 

score of 91.7%. Throughout intervention sessions, levels of on-task 

behavior continued to maintain high levels, but he only reached 100% of intervals 

during the very first RI session and 95.5% under the RI + SM condition. 

Differentiation between the two conditions (e.g., RI and RI + SM) was not 

observed, as levels of Brad’s on-task behavior were consistently high during both 

the RI (M = 92.7%) and RI + SM (M = 91.7%) conditions.  
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 In summary, occurrences of increased reading comprehension and on-task 

behaviors (e.g., paying attention to the instructor, trying their best, responding 

appropriately to questions) increased for all three participants upon implementation 

of RI and RI + SM, although to various degrees. However, Brad had one dip during 

session 4 for on-task engagement. Based upon the instructors notes and review of 

the video-taped session, he was hyper-focused on the start of recess as he was going 

to be late. This was the only data point that was not in alignment with the other 

scores, and should be considered as an anomaly as there was a 10% decrease from 

session 3 and a 12% increase for session 5. 
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Figure 1: Reading Comprehension (RI and RI + SM Monitoring Scores) 

  



 

98 

 

 
 

Figure 2: On-task Engagement (RI and RI + SM Monitoring Scores) 
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CHAPTER V 

DISCUSSION 

General Discussion  

The emphasis in most classroom settings (both general and Special Education) is 

academic achievement, especially in the area of reading comprehension as students 

increase in grade level. Many students with ASD demonstrate strong eidetic recognition 

of single words but may struggle with reading comprehension and overall fluency for 

meaning (Chiang & Lin, 2008; Nation et al., 2006). Despite the significance of this 

problem, few intervention studies have addressed this particular issue involving students 

with ASD at the middle school level. Additionally, students with ASD are often 

disengaged from participating in the learning experience (Dunlap, 1999). 

The purpose of this study was to evaluate the effectiveness of a reading 

intervention and self-monitoring components intended to increase reading comprehension 

of informational text and on-task engagement behavior for middle school students with 

ASD. This study was driven by three challenges many middle school students with ASD 

may face: reading comprehension deficits despite good decoding skills (Nation et al., 

2006), lack of engagement when engaged in academic tasks (Dunlap, 1999), and the lack 

of studies conducted with middle school students on the spectrum (El Zein, et al., 2013). 

Findings from the present study demonstrated dissonant results on reading 

comprehension measures, but all three participants increased their overall mean 

comprehension scores. However, on-task engagement proved to be consistently high for 

all three participants during both conditions (RI and RI + SM).  
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Overall, Evan demonstrated the greatest and most consistent gains, demonstrating 

a functional relationship between the observed positive outcomes (e.g., reading 

comprehension gains, increased on-task engagement). During baseline, he achieved a 

mean score of 62% on the reading probes, and within treatment, he received mean scores 

of 92.5% (RI) and 85% (RI + SM). His on-task engagement was consistently high, and 

half-way through the treatment phase, he was achieving 100% engagement for both 

conditions. It is postulated that his strong scores relate to his overall learning aptitude 

based upon the KBIT-2 composite score (106 SS) and WJ-IV Letter-Word Identification 

score (104 SS). Additionally, he enjoyed the various reading passages as science and 

history are his favorite academic subjects. Prior to the study, he already had a wealth of 

background knowledge relating to the content of the passages. He was highly motivated 

to “do his best” as he wanted to make his teacher, the lead researcher, proud of him and 

ascertain positive outcomes for the study.  

Neal evidenced an overall increase in mean reading comprehension scores from 

baseline (M = 33%) to RI condition (M = 54%) and RI + SM condition (M = 50%). 

However, his scores were not consistent and fluctuated throughout the treatment phase. 

Through observation, several factors appeared to impact Neal’s level of response 

accuracy. The individual story content and perseveration of thought seemed to have the 

greatest influence on reading outcomes. By his own comments, he liked some stories but 

others “made no sense.” During some sessions, even though he was trying very hard to 

pay attention, he was distracted by his own thoughts and perseverated on one aspect of 

the story rather than trying to grasp the gestalt. For example, one story was about the 
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three countries which make up North America, and he was very focused on Canada 

because he really wants to visit this country someday.  

Based on measures obtained at the beginning of the study, Neal presents dissonant 

learning aptitude as measured by the KBIT-2. He displays strong fluid reasoning skills 

(113 SS) but reduced verbal or crystalized skills (78 SS). He evidences much stronger 

eidetic recognition of single words (99 SS) compared to his comprehension (73 SS) as 

measured by the Letter-Word Identification and Passage Comprehension subtests from 

the WJ-IV. Staff from the NPS also reported Neal displays variance in academic 

engagement and performance on a daily basis.  

Although he has strong analytical skills, he struggles to express himself in a clear 

and concise way and often perseverates on certain topics or personal ideas. This pattern 

of behavior has been well documented within the literature for students with ASD, and 

Williamson, et al (2012) stated students with ASD struggle with relating to characters, 

integrating and synthesizing information, using social communication and are often 

hyper-focused on insignificant details rather than grasping the main idea of given text. 

Brad also achieved an overall mean increase on comprehension measures from 

baseline (Mean = 30%) to both RI (M = 42.5%) and RI + SM (M = 40%) conditions. 

However, it was not substantial. This was not unexpected when his overall learning 

aptitude and standardized reading measures are taken into consideration. Based upon the 

KBIT-2, he achieved the following scores: Verbal (77 SS), Nonverbal (90), and 

Composite (81 SS). He achieved the following scores on the WJ-IV: Word-letter 

Identification (68 SS), Passage Comprehension (61 SS), and Reading Fluency (68 SS). 
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After administering the WJ-IV, the lead researcher was concerned about the reading 

recognition score as it was not commensurate with reported daily reading skills within the 

classroom setting. Error analysis on this measure indicated that Brad evidenced good 

sight word reading but struggled with words containing silent letters, more than three 

syllables, and ones that were not within his preferred topics of interest (e.g., Space). In 

reviewing the video-taped sessions, he often experienced this same difficulty and often 

read “right through” passages without monitoring his accuracy or overall understanding 

of the passages.  

It is also important to note and review Brad’s ABA supervisor’s observational 

notes. Within the classroom, he is often extremely rigid with his schedule, often 

perseverates on topics of personal interest, struggles with cognitive shifting and internal 

monitoring, and has an individual daily behavior chart targeting these specific behavioral 

skills. During both treatment conditions, he attempted to stay focused and respond 

correctly to the main idea questions, but he still struggled to ascertain high, consistent 

scores. During the video-taped sessions, he was observed to perseverate on getting back 

to class by the start of recess, worrying about what he was missing based upon his 

traditional schedule, and tended to “talk through” all of the thoughts going through his 

head.  

As with Neal, Brad evidences stronger fluid reasoning skills (90 SS) as compared 

to his verbal or crystalized skills (77 SS). While this behavioral pattern has been 

documented within past research for students with ASD (Williamson, et al., 2012), 

having the comorbid diagnoses of Lyme’s Disease, ADHD, and a Speech and Language 
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Impairment more than likely impacted his overall reading comprehension proficiency. It 

is postulated that if the reading intervention were to continue and set as part of his daily 

schedule, he would make greater gains over time.  

As for the influence of self-monitoring component in both conditions, no 

clear differentiation between conditions was observed in terms of reading comprehension 

gains or increased on-task engagement for all three participants. Most of the 

reading comprehension data points from both treatment conditions (RI and RI + SM) 

overlapped, and the differentiation in engagement data points between both conditions 

was fairly consistent across participants. The overlap in data points between the 

conditions and the consistency of results across participants showed no clear advantage in 

favor of the self-monitoring condition. 

Findings from this study indicate the reading intervention had a positive effect on 

reading comprehension outcomes for the three participants, although to different 

degrees. Specifically, mean scores for Evan, Neal, and Brad increased from baseline to 

treatment phases. Visual inspection of the graphs also indicated that there was evidence 

of improved performance in both conditions; however, two of the participants’ scores 

fluctuated.  

All three participants demonstrated high levels of on-task engagement behaviors 

under both RI and RI + SM conditions. However, caution should be taken when 

analyzing these scores as other factors more than likely impacted their high levels of on-

task behavior. Therefore, a functional relationship cannot be determined. Please refer to 

limitations of the study for further comment and review.  
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All three participants were highly motivated to support the lead researcher, had 

daily behavior charts targeting on-task behavior prior to the start of the study, and the 

overall classroom behavioral management system was very consistent and supported by a 

token economy system. Of greater importance is the fact that the intervention took place 

in a one-on-one setting in a separate room with no other staff members or students in the 

room, which in itself supported on-task engagement and reduced distractibility.  

Effective delivery of instruction is important for all students, but is critical for 

students with ASD. As mentioned in Chapter 1, students with ASD often exhibit 

challenging behaviors when academic tasks are presented, particularly those related to 

areas of skill deficit (e.g., reading comprehension). Additionally, they struggle with 

cognitive processing due to executive functioning and weak central coherence (Brown, 

Oram-Cardy, & Johnson, 2013; El Zein, Solis, Vaughn, & McCulley, 2013; Henderson, 

Clarke, & Snowling, 2011; Ricketts, et al., 2012; Wooley, 2016). Because all 

three participants struggled with grade level reading comprehension and engagement on a 

consistent basis across all academic subjects within the classroom setting prior to the start 

of the study (to various degrees), providing specific reading comprehension strategies 

proved promising based upon past research studies and overall analysis of the data. 

Social Validation 

 To determine participant information regarding perceived effectiveness of 

the RI and RI + SM interventions, a social validity questionnaire was administered 

to all three participants (see Appendix K). The questionnaire was administered after 

each participant completed their last intervention session. The questionnaire 
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contained a total of six questions that asked how much the participant enjoyed the 

reading sessions, how much the intervention helped them become a better reader, 

how much they enjoyed using the self-monitoring worksheet, did the self-

monitoring worksheet improve their reading, and if they preferred using the self-

monitoring worksheet or reading only sessions. These six questions asked the 

participant to score their responses using a Likert scale (1-5) with a follow-up, 

narrative response (Please briefly explain your response.). One last open-ended 

question was included, Are there any other comments you would like to make 

regarding your overall impression of the intervention? The participant could 

choose to give oral or written responses.  

 The social validity questionnaire revealed that after implementation of the RI 

and RI + SM interventions, the three participants’ perceptions and attitudes towards 

the intervention were positive, and their overall reading skills improved. They 

enjoyed the individual instruction and receiving feedback on achieving daily goals. 

Overall, Neal rated the intervention as a “5,” but he enjoyed the RI sessions more 

than RI + SM as he “got more time to read the passages.” However, he also liked 

filling out the Self-Monitoring chart as he “got to know what he achieved.” Evan 

rated the overall intervention as a “5” and felt his reading improved and enjoyed 

being one-on-one with the instructor. Brad also enjoyed the intervention, but could 

not choose his favorite condition. He loved spending time with the instructor. It is 

interesting to note that all three participants enjoyed the individual instruction and 

attention as well as discussing their behavioral accomplishments. While this was 
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deemed a limitation to the study, it should also be taken into consideration when 

designing remedial instruction for students with ASD in the future.  

Conclusion  

This study brings research on reading comprehension intervention for students 

with ASD into a middle school setting, an area where limited research has been 

conducted (Scammacca et al., 215). Although the positive outcomes observed upon 

implementation of RI and RI + SM proved to be inconsistent, all three participants 

demonstrated and increase in overall mean reading comprehension scores. Therefore, 

implementation of the intervention positively affected reading comprehension for these 

particular individuals with ASD. Further, outcomes were achieved in maintaining 

instances of on-task behaviors, which is also a positive finding as many students with 

ASD are often disengaged when presented with academic tasks that target deficit or non-

preferred skills (e.g., reading comprehension). This is an important finding as research 

and instruction for students with ASD often focus on reducing challenging behaviors and 

teaching functional skills development (e.g., social interactions, adaptive behavior, and 

vocational skills) at the expense of academic performance (El Zein, 2014). Findings 

from this study demonstrate positive academic gains in the area of reading 

comprehension and engagement can be achieved for this population and should be 

researched in greater breadth and depth.  

The purpose of this investigation was to investigate the effects of RI and RI +SM 

as previously described on reading comprehension and engagement behaviors; therefore, 

efforts were made to minimize the effects of confounding variables. As is true for all 
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students with disabilities, and even more critical for students on the spectrum, 

identification of individual interventions is imperative in order to achieve overall 

academic success.  

Connection to Past and Future Research 

Based upon systematic reviews conducted by Chiang & Lin, (2008), El Zein et 

al., (2013), and Solis et al., (2012), findings from this study add to previous 

reading comprehension and self-monitoring intervention research for students with LD, 

ADD, and ASD.  

Based upon the literature review of students with LD, ADD, and/or reading 

struggles, use of a multi-component self-monitoring strategy paired with reading 

intervention (Bruhn & Watt, 2013) improved academic engagement for two participants 

(comprehension measure was not included). Multiple studies examined use of self-

monitoring paired with some type of reading intervention on reading comprehension. 

Three studies most closely aligned with the present study (Jitendra et al., 1998; Mason, 

2004; Mason, 2006). Jitendra et al., (1998) determined use of main idea and 

summarization paired with self-monitoring improved overall comprehension. Mason 

(2004) and Mason (2006) ascertained use of the self-regulated strategy development 

PLANS (Pick goals, List ways to meet goals, And make Notes, and Sequence notes) 

paired with a cognitive comprehension strategy (Think before reading, think While 

reading, think After reading) resulted in positive gains in reading comprehension, 

memory of text, and oral retelling for all participants.  
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The present study adds to the existing literature and supports interventions proven to be 

effective with struggling readers, reading disabilities, and/or ADD may be modified to 

fit the needs of individual students on the spectrum and produce positive outcomes. The 

current study adds to the literature as no previous study was located that examined the 

interaction between use of a self-monitoring strategy paired with a reading intervention 

on both the comprehension and engagement of students with learning and behavioral 

challenges.  

Based upon the literature review targeting reading comprehension and 

engagement for students with ASD, use of graphic organizers (Bethune & Wood; 2013; 

Stringfield et al., 2011), self-questioning techniques (Howorth, et al., 2016; Sanders, 

2020; Whalon & Hanline, 2020), and behavior skills training (Sanders, 2020) paired with 

reading intervention resulted in positive reading comprehension gains. 

Only two specific studies merit additional review and analysis (Drill & Bellini, 

2021; and Solis et al., 2015) as they most closely align to the current study in the 

following aspects: both studies included all male participants with a primary diagnosis of 

high functioning ASD in grades 5-8, and both studies identified independent variables of 

self-monitoring and reading intervention with dependent measures of engagement and 

reading comprehension.  

Solis et al., (2015) conducted a study regarding reading comprehension 

interventions using question development or anaphoric cuing supported with and without 

the behavioral component of ABA. Additionally, the team measured on and off-task 
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behavior under both conditions. Upon completion of the study and analysis, the authors 

determined that both question development and anaphoric cueing improved both the 

overall reading comprehension and on-task behavior for students with ASD. 

Additionally, compared to the current study, the experiment took place in a one-on-one 

environment. However, the study took place within a public-school setting, which is 

dynamically different than the NPS the study took place. The participants’ existing skills  

in the current study prior to the start of the intervention were more than likely 

commensurate with their true ability due to the make-up of the classroom (e.g., high staff 

to student ratio, individual and group behavioral supports in place targeting specific 

needs of the participants, established and practiced classroom expectations, and language 

enriched classroom between staff and students). Therefore, the gap between pre-existing 

skills and overall gains in reading comprehension and engagement were somewhat 

limited. 

Drill & Bellini (2021) investigated the effects of combining three separate 

research-based interventions (Reader’s Theatre, story mapping, video self-monitoring) 

into one succinct intervention on the narrative reading comprehension of three students. 

Additionally, the participants implemented a visual schedule, use of Character Story 

Event Map, and personal recordings of their acting out the Reader’s Theatre to promote 

engagement and overall comprehension. When compared to the current study, the 

intervention took place on an individual basis but within the homes of the individuals 

rather than a school setting. Additionally, the reading materials were narrative, highly 
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motivating novels (Harry Potter and the Sorcerer’s Stone and Artemis Fowl) as 

compared to expository, short passages used within the current study.  

Overall, based upon the literature review and current studies, use of directed 

reading intervention and self-monitoring strategies for this population proves to be 

promising. However, more rigorous research needs to be conducted in this area. 

Specifically, for adolescents with high functioning ASD receiving instruction in both 

general and Special Education classrooms in small group settings as limited studies were 

located involving these independent and dependent variables and measures.  

Limitations of the Study 

 This dissertation study focused on reading comprehension and engagement for 

middle school students with ASD with average learning aptitude, which is an 

understudied area within the body of literature. Educators are called to provide 

evidenced-based instruction to all students (with and without exceptionalities) within 

their classrooms. Yet, many students with ASD struggle with reading comprehension and 

active, consistent engagement within the learning process. Therefore, further research is 

warranted for adolescents with ASD in the area of reading comprehension and 

engagement. Although this is a needed area of research, it is important to note limitations 

of the current study. First, the small sample size limits the generalizability of the findings. 

Although three participants is considered sufficient for single case design research, due to 

the unique behavior and processing style of individuals on the spectrum, it is difficult to 

make global, causal conclusions. 
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 A second limitation of the study is the unique relationship between the lead 

researcher, who was also the classroom teacher, and the participants. Although the lead 

researcher did not conduct the intervention, the participants were highly motivated to do 

their best, and were very willing to contribute to the study. The purpose of this study was 

to fulfill the requirements of the lead researcher’s doctoral degree completion, which they 

supported. This was fully explained and disclosed to the participants. More than likely, 

this served as a source of contamination that altered their typical behavior/effort within 

the classroom setting. Additionally, all three participants had been enrolled in the school 

for at least three years. They were familiar with the structure of the classroom, behavioral 

expectations, and embedded reward system. Additionally, they all had individual 

behavior plans in place targeting their unique challenges prior to the start of the 

intervention.  

 The location and group size also proved to be a significant limitation to the study. 

The intervention was provided one-on-one in a separate room with no other students 

present. Therefore, the environment itself supported the participants’ ability to remain on-

task and engaged with the instructor. Based upon staff reporting, Evan’s engagement 

within his daily sessions has greatly increased over the past year, but is still contingent 

upon academic subject and interest in the topic being presented. Neal’s engagement 

proves to be quite dissonant, and he struggles to maintain his focus and attention during 

small group instruction based upon daily ABA data (three or more students). Brad’s 

engagement during intervention conditions proved to achieve the greatest gains based 

upon his daily ABA data within the classroom setting. Within daily sessions, he is 
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typically on-task for a total of 63% of opportunities when engaged in small group 

instruction. Within treatment conditions during the study, he was engaged for 92.7% of 

opportunities for RI and 91.7% opportunities for RI + SM conditions.  

 Next, Evan had a significant advantage as he presented a wealth of background 

knowledge regarding the passages presented to him prior to the start of the study. 

However, in analyzing his responses, he became more succinct and confident with his 

answers by the end of the study.   

 Lastly, more than likely a “bleeding effect” took place between the two 

conditions. 

Implications for Practice and Research 

 This study suggests that in some circumstances, it is not necessary to add a self-

monitoring component to a reading comprehension intervention, especially if the 

intervention is conducted in a one-on-one setting, within a separate location outside of the 

classroom, and free from distractions. Despite the limitations of the study, all participants 

achieved positive gains in comprehension, but not on a consistent or statistical basis. The 

main idea instruction supported their ability to organize their thoughts, focus on relevant 

details, while grasping the gestalt of the story. The self-monitoring checklist and 

instructor feedback did not support their ability to become more actively involved in the 

learning process based upon analysis of the data. Engagement was high across both 

conditions. It is postulated that the one-on-one instruction paired with individual 

motivation of the students to perform to the best of their ability due to their relationship 

with the lead researcher impacted the overall results. These variables within the study 
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more than likely were enough to keep engagement levels high, and the additional 

components of SM were not necessary. Although unintentional, this finding should be 

revisited for future research and practice as it appears delivery of instruction (one-on-

one), setting (separate room with minimal distractions), and overall teacher/student 

relationship may have the greatest impact on academic and behavioral outcomes for 

students with ASD. Additionally, having these environmental factors in place, allows for 

more room to practice necessary reading skills.   

 Additionally, receiving specific feedback as to what they did correctly and what 

needed improvement, increased their confidence and willingness to participate in reading 

intervention, which is important for students with ASD based upon the literature. It is 

postulated that if educators apply these techniques within a variety of classroom settings, 

positive outcomes will occur. However, more research is needed to assess the 

generalizability of the findings and to replicate these findings in different settings. 

Specifically, within small groups and increased number of participants. 
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