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Recent legislation has ushered in an era of unprecedented accountability that has 

produced a paradigm shift within the field of education. Highlighting the push for accountability 

within schools is the reliance on student statewide assessment performance as a means to inform 

high-stakes decision making. Despite increased efforts by education researchers to establish links 

between reading performance and statewide assessment performance, extant literature within 

juvenile corrections in regard to statewide assessment as well as the overall reading abilities 

possessed by these youth remains in its infancy. The educational deficits of delinquent youth, 

their proclivity to recidivate, and the overrepresentation of marginalized minority and disability 

groups within juvenile correctional facilities, all provide sufficient rationale for further inquiry 

into reading skills of these youth. Further, studying the reading performance of incarcerated 

youth is of particular importance as the juvenile correctional system is often the last chance that 

these students have to be successful in school.  

 Using a subset of participant data from Project LIBERATE, a randomized controlled trial 

federally funded by the U.S. Department of Education, Institute of Education Sciences (IES) 

(R324A080006), the present study sought to determine which specific academic and reading 
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skills are most predictive of success on the reading section of the FCAT 2.0 for individuals in a 

juvenile corrections facility. Linear regression modeling, stepwise multiple regression model-

fitting procedures utilizing backward elimination (based on bias-corrected Akaike Information 

Criterion [AICc]), and predictive discriminant analysis (PDA) were employed to address study 

questions. Incarcerated students within the study presented with significant intellectual and 

academic deficits. Deficits were prevalent across all academic and cognitive measures, as well as 

the FCAT 2.0 Reading. Further, incarcerated special education students performed significantly 

worse across all measures compared to their non-disabled incarcerated peers. IQ, Sight Word 

Efficiency (SWE), Reading Comprehension (RC), and Receptive Vocabulary (RV) were all 

statistically significant predictor variables. Overall, IQ proved to be the single most important 

predictor of FCAT 2.0 Reading success. Last, results indicated that the Florida Assessments for 

Instruction in Reading (FAIR) served as an adequate predictor of FCAT 2.0 Reading proficiency 

in regard to hit rate, sensitivity, and specificity. 
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CHAPTER 1 

REVIEW OF THE LITERATURE 

High-Stakes Statewide Assessments 

 Recent legislation (No Child Left Behind Act [NCLB], 2002; Individuals with 

Disabilities Education Improvement Act [IDEIA], 2006) has compelled stakeholders across 

practice, research, and policy spheres of public education to reconceptualize what constitutes 

high-quality educational practices for all students. A paradigm shift within education, 

underscored by these legislative measures, has ushered in an era of unprecedented accountability, 

highlighted by stringent requirements for and increased reliance on high-stakes statewide 

assessments (Gagnon et al., 2002; Guilfoyle, 2006; Liston, Whitcomb, & Borko, 2007; 

Sunderman, Kim, & Orfield, 2005). These legislative regulations have unequivocally altered the 

complexion of America’s educational system (Maccini, Gagnon, Mason-Williams, 2012), and 

have created intense pressure for school personnel to improve academic outcomes, of all 

students, including those with disabilities (Jackson & Neel, 2006).  

Foundationally, NCLB is a continuation of a historic promise of access to a high-quality 

education for all youth, “a promise put forward as the most basic of human rights by W. E. B. 

DuBois” (Wood, 2004, p. #vii). However, ensuring access to high-quality education is only the 

first step. NCLB also requires the creation of, and adherence to, standards and accountability 

systems designed to ensure greater educational outcomes for all students. Thus, NCLB at its core 

is designed to raise achievement levels across schools; with a specific focus on ensuring that all 

students reach grade-level proficiency. This includes closing the achievement gap that parallels 

racial and socioeconomic distinctions (Darling-Hammond, 2004; NCLB, 2002). Although NCLB 

includes a large number of regulations, the proceeding regulations discussed concern high-stakes 

assessments. NCLB mandates (i.e., unless the state has received a flexibility waiver) that schools 
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must achieve adequate yearly progress (AYP). The driving provision of establishing AYP is the 

requirement that all public schools must administer statewide standardized achievement tests 

annually.  In order to attain AYP, schools must demonstrate that (a) at least 95% of students 

participate in the testing program, (b) all students score proficient or above the state’s AYP 

targets for a given year, and (c) all subgroups (i.e., American Indian, Asian, Hispanic, African 

American, White, Limited English Proficient, Special Education, Migrant Status, and Free and 

Reduced Priced Lunch) achieve targets for graduation and/or attendance (Yell, Katsiyannas, & 

Shiner, 2006). Last, NCLB mandates that statewide assessments must be given to all students in 

Grades 3 through 8, and at least once after Grade 9 (U.S. Department of Education, 2007).  

 Due to NCLB’s requirement that students with disabilities must be included in statewide 

accountability systems, IDEIA contains a number of regulations designed to promote greater 

alignment with NCLB (Gagnon, Maccini, & Mulcahy, 2014). Specifically, IDEIA aligns with 

the assessment and accountability provisions of NCLB for students who have disabilities 

(Gagnon, 2008). For example, states must establish performance goals for students with 

disabilities that mirror the state’s description of AYP. States must also address graduation and 

dropout rates for students with disabilities, and to the extent appropriate, maintain all general 

goals and standards established for all students, regardless of disability classification (34 C.F.R. 

§ 300.157[a][1-4]). IDEIA also mandates that students with disabilities are included in all state 

and district-wide assessment programs, including those aligned with NCLB (i.e., with any 

necessary accommodations outlined in individualized education programs [IEP] as necessary) 

(34 C.F.R. § 300.160[a]). Additionally, IDEIA provides that states must produce comprehensive 

public reports annually that detail the performance of students who have disabilities on statewide 

assessment, the number of students with disabilities who participated in assessments, including 
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the number participating with accommodations, and the number who participated in alternative 

assessments (34 C.F.R. § 300.602[b][1]). This accountability provision was enacted to ensure 

that states promote learning outcomes for all students, which includes reporting on the progress 

of students who have disabilities towards pre-established indicators of performance (Cortiella, 

2006). Overall, the provisions included in IDEIA are designed to increase achievement, and to 

promote greater accessibility to general education curriculum for students with disabilities. 

The provisions outlined within IDEIA and NCLB pertaining to high-stakes statewide 

assessments not only afford protections to students who have disabilities (Gagnon, Maccini, & 

Haydon, 2011), but they also include students who are incarcerated (Leone & Cutting, 2004). 

Although NCLB and IDEIA afford the same protections to incarcerated students such as access 

to high-quality educational services, juvenile correctional facilities have a historic record of 

noncompliance with education legislation, as evidenced by at least 56 lawsuits against these 

institutions (Gagnon, Leone, & Jossi, 2014, as cited by Gagnon, Murphy, Steinberg, Gaddis, & 

Crockett, 2013). One area of noncompliance concern is the lack of participation by delinquent 

students in statewide assessments (Maccini et al., 2012). Many juvenile correctional facilities 

also employ inconsistent, or simply do not participate in, statewide assessment reporting 

practices (Gagnon, 2010; Gagnon, Haydon, Maccini, 2010). The lack of consistent public 

reporting practices is troublesome because these students overwhelmingly perform well below 

their non-incarcerated counterparts on statewide assessments (Florida Office of Program Policy 

Analysis & Government Accountability, 2010; Forsyth, Asmus, Stokes, & Forsyth, 2010). 

Further, the unavailability of yearly statewide assessment data not only prevents assessment of 

performance, but it promotes an educational climate where there is little impetus for change 

(Gagnon et al. 2010; Leone & Cutting, 2004).  
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Despite legislation that requires juvenile correctional facilities to meet the same standards 

required of public schools, there are a number of issues that contribute to the underreporting of 

statewide assessment results (Blomberg, Blomberg, Waldo, Pesta, & Bellows, 2006). For 

instance, AYP and test scores may not be reported because students are often held within the 

facility for less than one year. Further, disability subgroups of students are often unreported due 

to their disaggregated numbers being below mandated reportable thresholds (Leone & Cutting, 

2004). Compounding the issue of underreporting, statewide assessments are based on grade-level 

curricula that may not be addressed in multigrade classrooms typically utilized in juvenile 

correctional facilities (Leone & Cutting, 2004). Despite noted issues within juvenile corrections, 

there is no sufficient legal justification for denying these students equal access to high-quality 

educational services, such as participation in statewide academic assessments (Gagnon et al., 

2010). The lack of participation in and equal access to high-quality educational services may not 

only inhibit successful community reintegration (Blomberg et al., 2006), but may also interfere 

with the attainment of a standard diploma. Despite survey results obtained by researchers 

Gagnon, Barber, Van Loan, and Leone (2009) indicating that principals within correctional 

settings felt that their primary responsibility was to help students earn a high school diploma, a 

vast majority of these students never receive a standard diploma (U.S. Department of Education, 

2006). Documenting the performance of these youth on statewide assessments, particularly in the 

area of reading, is an important step in ensuring that educators have the information necessary to 

develop instructional practices to help prepare these youth for life beyond the confines of 

correctional facilitates. 

Across educational settings, the nationwide implementation of state testing and 

accountability practices has ensured that assessments are routinely utilized as a basis for making 
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“high-stakes” decisions (Guthrie, 2002). Assessment outcomes are now firmly entrenched in 

policy decisions, program and school funding, educational placements, disability classifications, 

and even as a prerequisite for graduation (Figlio & Getzler, 2002; Jacob, 2005; Shapiro et al., 

2008). Notwithstanding a number of social, political, and philosophical issues (e.g., see Darling-

Hammond, 2004; Fritz-berg, 2004; Gay, 2007), federal legislation has unequivocally furthered 

the discourse and quality of reading research and accountability practices. However, despite the 

wealth of research generated by NCLB that focuses on improving the reading and literacy skills 

of students (Foorman & Nixon, 2006), extant literature in regard to the reading ability of 

incarcerated youth has been largely underwhelming (Krezmien, Mulcahy, Travers, Wilson, & 

Wells, 2013). Understanding which specific academic and reading skills promote educational 

achievement, in respect to high-stakes testing, is critical as juvenile justice populations are 

overwhelming at risk for academic failure and disproportionally comprised of individuals who 

have disabilities. Although a plethora of literature exists in regard to high-stakes assessment, 

research concerning the academic and reading skills related to high-stakes test performance for 

students within the juvenile justice system is especially lacking. 

Reading Achievement and Statewide Assessments 

Reading and literacy skills are predictive of a number of factors including academic 

achievement, success on statewide assessments, and general life outcomes (Feifer, 2010; Fuchs 

& Fuchs, 2006; Lyon, 1998; Riddle-Buly & Valencia, 2002; Stanovich, 1986). The ability to 

read, and to read well, is inextricably related to school achievement, so much so that Snow, 

Porche, Tablors, and Harris (2007) branded reading the “gatekeeper to academic success” (p. 

18). Although the neurological processes underlying the ability to read are complex (Feifer, 

2010; Goswami, 2007; Shaywitz & Shaywitz, 2005; Sousa, 2011), the ability to read written text 

can be conceptually divided into five core areas outlined by the National Reading Panel (2000). 
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These areas include: phonological awareness, phonics (i.e., alphabetic principle), fluency, 

vocabulary, and reading comprehension (National Reading Panel, 2000). Phonological 

awareness and phonics are foundational components of fluent reading and the acquisition of 

vocabulary, whereas fluency and vocabulary directly contribute to a reader’s ability to 

understand and comprehend written text (LPA, 2004). These core areas and the overall ability to 

read are inextricably linked (Eldredge, 2005). Thus, mastery of these five areas is critical for 

demonstrating proficiency on reading portions of statewide assessments. Children begin to 

develop proficiency in phonics and phonemic awareness at an early age (Carroll, Bowyer-Crane, 

Duff, Hulme, & Snowling, 2011; Yopp, 1992). Due to the qualitative shift in reading 

development and academic standards which occurs around the third grade (i.e., instruction 

moves towards more cognitively complex tasks such as reading comprehension; Shapiro et al., 

2008), measures of oral reading fluency (ORF) and reading comprehension are often used as 

predictor variables when studying performance on statewide assessments because they are 

theoretically aligned with reading speed and comprehension, which are requisite skills to 

demonstrate proficiency on statewide assessments.  

Several studies have examined the relationships between ORF, reading comprehension, 

or both, and high-stakes statewide assessments. However, there is still much to be learned. An 

overwhelming majority of research studies focus solely on populations in primary grades. 

Restricting samples to students in primary grades, and primarily to measures of ORF, is 

problematic because the predictive validity of ORF on statewide assessments diminishes as 

students matriculate through school (Shapiro et al., 2008; Schatschneider et al., 2004; Tighe & 

Schatschneider, 2013; Wood, 2006). Silberglitt, Burns, Madyun, and Lail (2006) noted that the 

relationship between ORF and the statewide Minnesota Comprehensive Assessments-Reading 
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(MCA-R) decreased from .71 in third grade to .51 in eighth grade. While there is a moderate 

relationship between ORF and statewide assessments in the primary grades, ORF “may not have 

as great a value for the purpose of predicting statewide achievement test scores in the later 

grades” (Silberglitt et al., 2006, p. 533). For instance, ORF measures are less predictive of 

statewide achievement test performance as children age because even struggling readers 

typically demonstrate a reasonable mastery of phonemic awareness, phonics, and more 

automaticity in regard to fluency as they reach adolescence (Roberts, Torgesen, Boardman, & 

Scammacca, 2008). A narrow focus on ORF and comprehension may also be limiting as a 

number of reading skills including decoding, word recognition, vocabulary, fluency, word 

expression, comprehension, and overall reading competence all contribute to success on 

statewide assessments across grade levels (Hosp & Fuchs, 2005; Riddle-Buly & Valencia, 2002). 

Additionally, the relationships between both of  these skills and statewide assessment 

performance changes as a function of the increased  cognitive complexity required by statewide 

assessments as students age (Schatscneider et al., 2004; Silberglitt et al., 2006; Tighe and 

Schatschneider, 2013).  

The concurrent and predictive validity of using ORF assessments as predictors of 

statewide high-stakes assessments, especially those conducted throughout the primary grades, is 

documented extensively (Buck & Torgesen, 2003; Crawford, Tindal, & Stieber, 2001; Goffreda, 

2009; Good et al., 2001; Hunley, Davies, & Miller, 2013; McGlinchey & Hixson, 2004; Merino 

& Beckman, 2010; Roehrig, Petscher, Nettles, Hudson, & Torgesen, 2008; Schilling, Carlisle, 

Scott, & Zeng, 2007; Shapiro, Keller, Lutz, Edwards, & Hintze, 2006; Shapiro et al., 2008; Stage 

& Jacobsen, 2001; Wood, 2006). In respect to ORF and statewide assessments across states, 

most studies report overall correlations of .60 to .75 (Shapiro et al., 2006). While ORF is strong 
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predictor of statewide assessment performance as it is comprised of a blend of necessary word 

reading skills, including phonics, word recognition, word meaning, and contextual clues, other 

academic variables also possess predictive utility in regard to statewide assessment performance 

(McGlinchey & Hixson, 2004). For instance, researchers have demonstrated that measures of 

reading comprehension are also reliable predictors of performance on statewide assessments, 

both in isolation as well as in conjunction with ORF measures (Allison & Johnson, 2011; Ardoin 

et al., 2004; Deno et al., 2009; Denton et al., 2011; Marcotte & Hintze, 2009; Merino & 

Ohmstede-Beckman., 2010; Shapiro et al., 2008; Siberglitt, Burns, Madyun, & Lail 2006; Wiley 

& Deno, 2005). Interestingly, the predictive utility of using reading comprehension measures to 

predict high-stakes assessment scores increases steadily as students matriculate through the 

primary grades, due to the more demanding nature and cognitive complexity of statewide 

assessments as students age.   

Further, only a small number of research studies have focused on the relationships among 

other important educational performance factors and statewide achievement tests. For example, 

Schatschneider et al. (2004) and Tighe and Schatschneider (2013) demonstrated that “higher 

order” thinking skills (i.e., general cognitive ability or psychometric g) become increasingly 

important predictors of success as students are administered the Florida Comprehensive 

Assessment Test (FCAT) from third grade to tenth grade. Interestingly, despite the relationship 

between intelligence and school achievement (Gottfredson, 2002; Jensen, 1969; Jensen, 2002; 

Rohde & Thompson, 2007; Watkins, Lei, & Canivez, 2007), the complex interactions between 

age, disability, intelligence, and the predictive utility of reading skills on statewide assessment 

performance has not been sufficiently established.  
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Last, there is little research regarding the predictive utility of specific reading skills on 

statewide assessments for students who have disabilities. This is troublesome considering that 

historically students with disabilities demonstrate poor performance across statewide high-stakes 

assessments (Altman, Vang, & Thurlow, 2012; Katsiyannis, Zhang, Ryan, & Jones, 2007). When 

students who have disabilities are included in research samples, the data are seldom 

disaggregated by special education classification. The aggregation of all disability classifications 

erroneously categorizes individuals belonging to one or more of  13 categories outlined by 

IDEIA (i.e., Specific Learning Disability [SLD], Intellectual Disability [InD], Emotional 

Disturbance [ED], Deaf or Hard-of-Hearing [DHH], Visually Impaired [VI], Dual Sensory 

Impaired [DSI], Orthopedic Impairment [OI], Other Health Impairment [OHI], Traumatic Brain 

Injury [TBI], Speech Impairment [SI], Language Impairment [LI], Autism Spectrum Disorder 

[ASD], Developmentally Delayed [DD]) as a single homogenous group.  

Aggregating achievement data for students who have disabilities into a singular category 

ignores the inherent differences in intellectual, academic, and behavioral functioning found 

across disability categories (Caffrey & Fuchs, 2007; Saborine, Cullinan, Osborne, & Brock, 

2005). In a meta-analysis of 27 studies which examined the predictive utility of curriculum-based 

measures (CBM) on statewide assessments from 14 states, Yeo (2009) noted that the 

characteristics of students who have disabilities were found to act as a moderator between CBM 

and performance on statewide achievement tests. Yeo (2009) reported that studies containing 

large proportions of students with disabilities produced weaker correlation coefficients than did 

studies with lower proportions of these students. Further, Yeo (2009) found a correlation of -.31 

between sample size and the overall proportions of students who have disabilities within the 

meta-analysis, indicating that the number of studies possessing sample sizes with high 
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proportions of students with disabilities was small. These results prompted Yeo (2009) to call for 

further research with larger sample sizes comprised of higher proportions of special education 

students to further explore the utility of CBM’s as predictors of statewide assessment 

performance for students within special education. Yeo’s (2009) study further underscores the 

need to include data for youth with special needs within studies of reading and to disaggregate 

the data categorically. Understanding the unique relationships between literacy skills and 

disability categories are particularly important considering that less than 20% of high school 

students who have disabilities receive satisfactory scores on high-stakes statewide assessments 

(Thurlow & Wiley, 2006). Given that students who have disabilities are exceptionally vulnerable 

to the possible consequences of failing high-stakes assessments, it is important that attempts are 

made to address their respective academic deficiencies in an effort to increase proficiency levels 

(Katsiyannis et al., 2007). More information regarding the specific skills of these students could 

lead to the development and implementation of meaningful academic interventions aimed at 

preventing failure on statewide assessments. 

Although a plethora of literature exists in respect to high-stakes assessment, research 

concerning how specific reading skills relate to high-stakes test performance for students within 

the juvenile justice system is especially lacking. The following section describes the academic, 

social, and psychiatric characteristics of typical populations confined within juvenile correctional 

facilities. A section providing a comprehensive review of salient studies regarding the FCAT, an 

NCLB accountability assessment, follows. 

High-Stakes Testing and Youth in Juvenile Corrections 

Amidst deep cuts in federal funding to the Department for Juvenile Justice, more than 

144,000 adolescents are committed to juvenile correctional facilities annually (Snyder & 

Sickmund, 2006). This number indicates an increase of 44% over the last two decades (Gagnon 
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& Richards, 2008). The rapid increase in youth housed in correctional facilities presents 

numerous societal and financial costs. Although accurately approximating social costs is 

difficult, the American Correctional Association estimated that in 2008 the per diem financial 

cost of detaining a juvenile in a residential setting was $241.29, and that one year costs were 

approximately $88,000 and rising (Petteruti, Walsh, & Velazquez, 2009). Estimates of the per 

diem expenses for incarcerated juveniles within the United States are upwards of $6 billion each 

year (Sickmund, Sladky, & Kang, 2008). To put the costs of incarceration into perspective, in 

2010 the state of Florida spent an average of $8,741 per student attending public school (Dixon, 

2012). Further, it is estimated that the typical career criminal costs taxpayers between $2.6 and 

$5.3 million (Cohen & Piquero, 2009). Considering that a majority of juvenile offenders are 

expected to reenter the juvenile system or enter the adult correctional system, current recidivism 

rates ensure a persistent culture of crime and failure for these youth (Bullis, Yovanoff, & Havel, 

2004; Myner, Santman, Cappelletty, & Perlmutter, 1998).  

Characteristic of Youth in Juvenile Corrections 

Adolescent males present the highest risk for both committing crimes and becoming 

victims of crime themselves (Archwamety & Katsiyannis, 2000). In a study conducted by Zhang, 

Hsu, Katsiyannis, Barrett, and Ju (2011), the researchers noted an average age of approximately 

14 years for first time offenders referred to the juvenile justice system. Incarcerated adolescents 

can be detained for a variety of offenses, including violent felonies, property crimes, crimes 

against people, misdemeanor offenses, and status related offenses (Shelley-Tremblay, O’Brien, 

& Langhinrichsen-Rohling, 2007). Research indicates that youth confined within juvenile 

correctional facilities present disturbingly analogous demographic characteristics (Wilson, 2013). 

These youth are disproportionately male, minority, from low socioeconomic backgrounds, and 

demonstrate significant learning and behavioral problems that make them disproportionately 
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eligible for special education services (Leone, Meisel, & Drakeford, 2002). Concerning minority 

groups, arrest data indicate that youth of color, especially those identifying as African American, 

are overrepresented within juvenile justice populations (Jenson, Potter, & Howard, 2001; OJJDP, 

2012; Snyder & Sickmund, 2006). In regard to academic ability, incarcerated youth are among 

the least academically competent students in the United States (Gagnon et al., 2013). The 

educational deficits exhibited by incarcerated youth are in part explained by various levels of 

educational disenfranchisement and in part by adverse demographic characteristics (Leone, 

Krezmien, Mason, & Meisel, 2005; Myner et al., 1998); both are significant barriers to 

successful reintegration of juvenile offenders into society.   

These youth often exhibit a complex array of educational, social, behavioral, and 

psychiatric issues (Gagnon & Barber, 2010). Approximately 70% of youth in the juvenile justice 

system meet diagnostic criteria for at least one mental health disorder (Shufelt & Cocozza, 

2006). Specifically, delinquent adolescents exhibit high rates of attention-deficit/hyperactivity 

disorder (ADHD) and conduct disorder (CD); they are also at higher risk for antisocial behavior 

and criminality in adulthood, and are especially at risk for the development of personality 

disorders (e.g., borderline and antisocial personality disorders) (Bussing, Mason, Bell, Porter, 

and Garvan, 2010; Elmund, Melin, von Knorring, Proos, & Tuvenmo, 2004; Vermeiren, Jespers, 

& Moffitt, 2006). Further, youth in secure care typically have especially high rates of comorbid 

psychiatric disorders (Abram, Teplin, McClelland, & Duncan, 2003; Kroll et al., 2002; Shufelt & 

Cocozza, 2006). Delinquent youth also have disproportionate experience with abuse, neglect, 

and violence (Gagnon & Barber, 2010).  

Youth in secure care often exhibit neuropsychological profiles that are consistent with 

low levels of achievement and rife with deficiencies in cognitive functioning. An inverse 
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relationship between intelligence and delinquency is documented extensively (Elmund et al., 

2004; Foley, 2001; Lynam, Moffitt, & Stouthamer-Loeber, 1993; Moffit & Silva, 1998). Lynam 

et al. (1993) postulated that the direction of effect of the well-established link between IQ and 

delinquency runs from low IQ to delinquency, and found no evidence that the link was spurious 

in nature or that factors related to delinquency lead to lower IQ scores. Studies of delinquent 

youth indicate that these individuals score within the below average to average levels on 

standardized tests of intelligence, and often achieve scores of as much as one standard deviation 

below the mean when compared to non-incarcerated peers (Foley, 2001; Elmund et al., 2004; 

Rincker, 1990). Additionally, these youth exhibit a significantly higher prevalence of intellectual 

disabilities than their non-incarcerated peers (Kroll et al., 2002). Researchers have also 

established a relationship between delinquency and both cognitive and behavioral impulsivity 

(White et al., 1994). Delinquent youth are also prone to hyperactivity and attention problems 

(Lynam, 1996), more likely to exhibit impairments in memory and spatial ability (Raine et al., 

2005), and deficits in effortful control and prosocial skills (e.g., empathy) (Jiron, 2010). Further, 

the psychosocial and psychiatric issues presented by incarcerated youth are often compounded 

by the overrepresentation of youth who have one or multiple educational disabilities.  

Incarcerated Youth and Special Education Disability  

 Educationally, incarcerated youth are qualitatively different from their non-incarcerated 

peers. The prevalence of students who have disabilities in juvenile correctional facilities greatly 

exceeds the national average. Specifically, prevalence rates of disability within juvenile 

correctional facilities across states are estimated to range from about 9% to 77%, with a median 

of approximately 33% (Quinn, Rutherford, Leone, Osher, & Poirier, 2005), while the national 

average of youth who have educational disabilities is approximately 13% (Snyder & Dillow, 

2013). Of the 13 categories of disability defined by IDEIA (2006), delinquent youth most often 
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are classified as having an ED, SLD, or both (Quinn, Rutherford, & Leone, 2001; U.S. 

Department of Education, 2011). Quinn et al., (2005) reported that youth who have ED or SLD 

comprise approximately 47.7% and 38.6% of youth with disabilities in the juvenile correctional 

populations, respectively. Comorbidity estimates reported indicate that approximately 24% to 

54% of adolescents with SLD meet classification criteria for ED, while 38% to 75% of 

adolescents identified with ED meet criteria for SLD (Rock, Fessler, & Church, 1997). The large 

numbers of ED youth in secure care is especially troubling for educators. Hayling, Cook, 

Gresham, State, and Kern (2008) reported that students with ED educated in residential settings 

performed significantly lower across academic areas than students with ED in other settings. In a 

survey conducted by Wilkerson, Gagnon, Mason-Williams, and Lane (2012), juvenile 

correctional teachers reported that at minimum 50% of their students with high-incidence 

disabilities could not read well enough to glean rudimentary information from text.  

Harris, Baltodano, Bal, Jolivette, and Malchy (2009) studied the performance of 398 

juveniles, ages 14 to 17 years, on three Woodcock-Johnson III Tests of Achievement (WJ-III 

ACH) subtests who were incarcerated in three different states. According to Harris et al. (2009), 

individuals within the sample scored approximately one standard deviation below the mean 

across subtests. Harris et al. (2009) also found significant performance differences between 

students with educational disabilities and nondisabled students within the sample (i.e., between 

one and two standard deviations). On the Letter-Word Identification subtest general education 

students attained an average standard score of 90.1 (SD = 15.9), while students with special 

education exceptionalities achieved an average standard score of 77.1 (SD = 20.4). On the Word 

Attack subtest general education students achieved an average standard score of 90.1 (SD = 

15.7), compared to an average of 77.6 (SD = 19.3) for students receiving special education 



 

25 

 

services. Similarly, incarcerated general education students (M = 87.1; SD = 16.0) significantly 

outperformed their peers (M = 77.2; SD = 19.2) with special education exceptionalities on the 

Passage Comprehension subtest. Harris et al. (2009) noted that on Letter-Word Identification and 

Word Attack, 9% of the variance in scores was accounted for by student special education status 

alone, whereas 7% was attributed to special education status on the Passage Comprehension 

subtest. In respect to specific special education exceptionality subtypes, Harris et al. (2009) 

reported that students with a primary disability label of ED outperformed those with a primary 

label of SLD, who subsequently outperformed students with a primary label of InD across all 

subtests. Likewise, on the same three subtests of the WJ-III ACH, Krezmien et al. (2013) found 

that special education students scored significant lower than their incarcerated general education 

peers. The deficient academic performance of youth in secure care settings with special 

education disabilities often manifest outside of correctional facility walls. For example, Bullis 

and Yovanoff (2006) found that youth with educational disabilities were 2.5 times less likely to 

be employed and received a lower hourly wage than delinquent youth without educational 

disabilities after release. 

Incarcerated Youth and Reading Ability  

The long-term social and economic trajectory of poor readers is concerning. For example, 

43% of adults with the lowest literacy skills are impoverished; likewise, 70% of these individuals 

do not hold a full- or part-time job (Humboldt Literacy Project, 2007). A large proportion of 

incarcerated juveniles are often only marginally literate, have often experienced school failure, 

and many have been subject to grade retention (Center on Crime, Communities, and Culture, 

1997). The average reading ability of these youth ranges from fourth to ninth grade (Baltodano, 

Harris, & Rutherford, 2005; Brunner, 1993; Foley 2001; Hodges, Giuliotti, & Porpotage, 1994). 

However, regardless of the mean reading level demonstrated by respective populations, these 
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youth are often several years below grade level expectations in regard to reading ability (Foley, 

2001). 

On standardized achievement tests, juvenile justice populations often perform one 

standard deviation or more below the overall population mean (Harris et al., 2009; Krezmien, 

Mulcahy, & Leone, 2008; Snowling, Adams, Bowyer-Crane, & Tobin, 2000). For example, one 

study indicated that only 66% of students achieved scores above the first grade reading level 

when the reading comprehension of 71 juvenile justice students, 13 to 18 years of age, across 

four states was assessed (Drakeford & Krezmien, 2004, as cited by Houchins, Jolivette, 

Krezmien, & Baltodano, 2008). In regard to specific reading skills, Krezmien et al. (2013) found 

that the mean performance of 533 males within a juvenile correctional facility on selected 

subtests of the WJ-III ACH was uniformly more than one standard deviation below the expected 

mean of the general population. Krezmien et al. (2013) reported the overall standard scores of 

subtests performance for participants as follows: Letter-Word Identification 80.9 (SD = 18.0), 

Word Attack 84.0 (SD = 18.2), and Passage Comprehension 81.1 (SD = 17.7). Krezmien et al. 

(2013) also noted a disparity between the expected and actual performance of African American 

students in both general and special education. More than 33% of African American general 

education students achieved a standard score below 85 across subtests, more than double what 

would be expected given the normative distribution of the assessment measure. Likewise, 50% 

of African American students in special education attained a standard score below 85, tripling 

what would be expected. Conversely, researchers noted that 15% of White general education 

students achieved below 85, matching the expected distribution. While only 5.6% to 8.7% of 

White students in special education achieved a standard score below 85. Krezmien et al. (2013) 

reported that regression models containing age, race, and special education significantly 
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predicted performance on the subtest as follows: Letter-Word Identification (R
2 

= .16), Word 

Attack (R
2 

= .15), and Passage Comprehension (R
2 

= .13), indicating that comparatively older 

students performed more poorly than their younger counterparts across all subtests. Finally, 

Krezmien et al. (2013) reported a negative predictive relationship between age and reading 

performance, as well as between special education and reading performance, indicating that 

comparatively older students and students within special education performed more poorly than 

their counterparts across all subtests 

On statewide high-stakes assessments in Louisiana, Forsyth et al. (2010) found that 

juvenile delinquents performed significantly lower than non-incarcerated students across Grades 

3 to 11. Specifically, researchers noted that only 30.2% of juvenile delinquents demonstrated at 

least a “basic” level of achievement across grade levels. Contrastingly, 60.1% of nondelinquent 

students in the same sample demonstrated at least “basic” level of achievement. The inability to 

read well is demonstrative of the poor educational attainment and lack of grade promotion 

characteristically found among youth in correctional settings. Likewise, concerning educational 

attainment, a recent study conducted by Cavendish (2013) in the state of Florida (N = 4,066) 

yielded an average GPA range of 1.76 to 1.91 among delinquent youth across subject areas, 

reflecting an average of “D” grade earned.  

There is an inextricable link between poor reading achievement and deleterious outcomes 

for delinquent youth, especially in regard to recidivism rates (Brunner, 1993; Katsiyannis, Ryan, 

Zhang, & Spann, 2008; Unruh, Gau, Waintrup, 2009; Vacca, 2008). As such, the current juvenile 

justice system has developed into a “default system for many youths who have reading 

problems” (Christle & Yell, 2008, p. 148). Despite the knowledge that incarcerated youth are 

some of the nation’s poorest readers, research concerning the specific reading skills of these 
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youth is largely nonexistent (Krezmien et al., 2013). Developing appropriate reading remediation 

strategies for delinquent youth is contingent on first determining what skills these individuals 

possess and which skills they lack. Additionally, it is important to establish which of these skills 

are most predictive of demonstrating proficiency on statewide high-stakes assessments, as these 

tests are indicative of overall reading ability and are often required for grade promotion and to 

receive a standard diploma upon high school graduation.  

The Florida Comprehensive Assessment Test (FCAT) 

One such statewide assessment is the Florida Comprehensive Assessment Test (FCAT). 

Participation in Florida’s statewide assessment program is mandatory for incarcerated juveniles 

as they are held to the same general standards as adolescents who are educated in traditional 

settings. Expectedly, students within the juvenile justice system score significantly lower on this 

assessment across grades compared to non-incarcerated students. Data from the 2007-2008 

school year provided by the Florida Office of Program Policy Analysis & Government 

Accountability (2010) indicate that only 14% of incarcerated students passed the FCAT on 

average across grades, compared to 64% of their non-incarcerated peers. Understanding the 

specific reading abilities possessed by students within the juvenile justice system, and which 

abilities are necessary to demonstrate sufficient knowledge on the FCAT may help guide 

instruction and intervention across grades for these students.  

Beginning in 1995, the Florida Educational Reform and Accountability Commission 

recommended the development of a statewide assessment system designed to increase 

educational achievement for students across the state. These recommendations, known as the 

Florida Comprehensive Assessment Design, subsequently produced the Sunshine State Standards 

(SSS) and led to the development of the Florida Comprehensive Assessment Test® (FCAT) 

(State of Florida Department of State, 2007). The FCAT is a high-stakes annual assessment 
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designed to increase student achievement by implementing higher educational standards across 

the state.  The FCAT was first administered statewide in 1998, and has continued every year 

since its inception. The FCAT aligns with NCLB as a form of statewide accountability for 

student achievement. The FCAT is a challenging test, and is generally accepted to be among the 

more comprehensive high-stakes statewide assessments (Figlio & Getzle, 2002). The test is 

administered every spring, typically over a two-week period. The FCAT is comprised of reading, 

math, writing, and science content. Passing the reading section of the FCAT is required for 

promotion in third grade and graduation in the tenth grade. Students who fail to pass either the 

reading or mathematics section of the FCAT may retake either section up to five times prior to 

graduation. If the student fails to complete the FCAT during the maximum number of allotted 

attempts they are issued a certificate of completion in lieu of a standard diploma.  

The FCAT is criterion-based assessment, with benchmarks set by experts through an 

extensive item construction process. The reading portion of the FCAT is group administered and 

contains 6 to 8 informational and literary reading passages (FL-DOE, 2005). For example, the 

reading section of the FCAT 2.0 is comprised of the following content: vocabulary (15-25%), 

reading application (approximately 20-35%), fiction and nonfiction literary analysis 

(approximately 20-35%), and informational text and research process approximately (15-35%) 

across grade levels (FLDOE, 2011). The FCAT Reading section is comprised of multiple-choice 

items and short- and extended-response items; these sections contain a gradient of questions 

which vary in complexity (FLDOE, 2005). Of note, beginning in 2011, the Florida Department 

of Education released a more rigorous version of the FCAT, FCAT 2.0. The increased rigor must 

not be understated, when cut-points were revised in 2012 the percentage of Grade 3 students 

meeting grade-level standards on the FCAT 2.0 fell 19% from the previous year (Foorman, 
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Kershaw, & Petscher, 2013. Due to structural changes, the FCAT 2.0 no longer utilizes the 

Sunshine State Standard Score (FCAT-SSS) from the FCAT 1.0 as the primary outcome score 

for students. The FL-DOE now reports the Developmental Scale Score (FCAT-DSS) from FCAT 

2.0 as the primary outcome score. For the remainder of the study, when distinctions are 

necessary (e.g., when discussing prior research), FCAT-SSS Reading is used when referring to 

the FCAT 1.0, and FCAT-DSS Reading will is used when referring to the FCAT 2.0.  

Student scores on the FCAT are interpreted through the use of scaled scores which range 

from 100 to 500 at each grade level, and provide a subsequent designation as to level of content 

mastery (e.g., Level 1-5) (FLDOE, 2005). FCAT 2.0 achievement level designations are 

illustrated by the following (FLDOE, 2014):  

Level 1 (indicates an inadequate level of success with the challenging content of 

the Next Generation Sunshine State Standards [NGSSS]), Level 2 (indicates a 

below satisfactory level of success with the challenging content of the NGSSS), 

Level 3 (indicates a satisfactory level of success with the challenging content of the 

NGSSS), Level 4 (indicates an above satisfactory level of success with the 

challenging content of the NGSSS), Level 5 (indicates mastery of the most 

challenging content of the NGSSS) (p. 1-2). 

Until the end of the 2009-2010 school year, the last year of FCAT 1.0 administration, the 

following score ranges represented achievement of a Level 3/satisfactory score on the FCAT 

(SSS): Grade 6 (296-338), Grade 7 (344-388), Grade 8 (350-393), Grade 9 (354-381), Grade 10 

(355-371). Although the FCAT 2.0 measures student achievement based on academic standards 

created by the state – (i.e., NGSSS), as previously mentioned, the FCAT 2.0 scoring metric 

differs from the original metric utilized by the FCAT 1.0. However, students’ scores are still 

assigned to one of five achievement level categories. The FCAT 2.0 (DSS) Developmental Scale 

Scores (DSS) Level 3/satisfactory score ranges are as follows: Grade 6 (222-236), Grade 7 (228-

242), Grade 8 (235-248), Grade 9 (240-252), and Grade 10 (245-255) (FLDOE, 2012a).  
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Academic Performance Variables and the FCAT-SSS Reading 

 Buck and Torgesen (2003) used one-minute measures of ORF to determine whether ORF 

measures are valid and reliable predictors of FCAT-SSS Reading scores. They administered 

ORF prompts to third-grade students from 13 schools in the state of Florida (N = 1102) and used 

ORF benchmarks (i.e., high risk [< 80 correct words per minute], some risk [80-109 cwpm], and 

low risk [>110 cwpm]) outlined by Good, Simmons, Kame’enui, Kaminiski, and Wallin (2002) 

to determine sensitivity and specificity in regard to FCAT-SSS Reading performance by level. 

The researchers reported a correlation of .70 between ORF scores and FCAT-SSS Reading 

performance. Additionally, the authors found that the ORF benchmarks reliably predicted 91% 

of students who attained a Level 3 or higher, and 81% of students who achieved at levels 1 or 2. 

This study provides important information regarding the utility of ORF prompts as predictors of 

FCAT-SSS Reading performance. Although 19% of the students in the research sample were 

classified as having an educational disability under IDEIA, data for all participants were 

collapsed into a singular group. Another limitation is that this study only provides information in 

relation to the performance of third-grade students. Exploring how these relationships differ 

amongst grade levels and disability categories could provide valuable information to educators 

regarding group performance. 

Schatscneider et al. (2004) examined multiple academic performance variables within the 

domains of reading, language, and cognitive ability to determine the predictive utility of these 

variables in respect to FCAT-SSS Reading success. These variables included: verbal knowledge 

and reasoning (i.e., Wechsler Abbreviated Scale of Intelligence [WASI] Vocabulary and 

Similarities subtests; listening comprehension with FCAT passages), text reading fluency (i.e., 

ORF FCAT passages, grade level texts, Gray Oral Reading Test), phonemic decoding efficiency 

(i.e., Test of Word Reading Efficiency [TOWRE] Phonemic Decoding Efficiency subtest), 
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nonverbal reasoning (i.e., WASI Matrix Reasoning and Block Design subtests), and working 

memory (i.e., an adapted version of the Competing Language Processing Task including Reading 

Span and Listening Span measures). Utilizing dominance analysis (DA), the researchers reported 

that during third grade, ORF was the dominant factor in explaining performance differences on 

the FCAT-SSS Reading. Specifically, Schatscneider et al. (2004) reported that when measured 

individually, ORF accounted for 56% of the reported variance, verbal knowledge and reasoning 

accounted for 44%, while 25% and 14% were accounted for by nonverbal reasoning and working 

memory, respectively. At the seventh grade, the researchers found that fluency and verbal 

knowledge were shown to be codominant. Lastly, in tenth grade Schatschneider et al. (2004) 

reported that verbal knowledge and reasoning was the dominant factor accounting or 52% of the 

variance, while fluency accounted for 32% of the total variance. Additionally, the researchers 

reported that FCAT-SSS Reading comprehension levels were comparable to reading 

comprehension scores from the Stanford Achievement Test-Ninth Edition (SAT-9) test, which is 

nationally standardized. The correlations between the FCAT-SSS Reading and SAT-9 scores 

were .86, .78, and .74 at Grades 3, 7, and 10, respectively; indicating that the FCAT-SSS 

Reading is a valid measure of reading ability and thus comparable to other statewide 

assessments.  

Expanding upon Schatschneider et al. (2004), Tighe and Schatschneider (2013) utilized 

the same dataset to provide a more detailed analysis in regard to the requisite skills for FCAT-

SSS and SAT-9 success across grades. Specifically, they employed exploratory factor analysis 

(EFA), utilizing principal axis factoring (PAF) and dominance analysis (DA), to identify 

significant predictors of reading comprehension (i.e., performance on the FCAT-SSS and SAT-

9). They included 12 variables (i.e., TOWRE [PDE and SWE], three reading fluency composites 
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[AIMSweb, textbook passages from the state adoption list, FCAT-SSS practice items], WASI 

[Similarities, Vocabulary, Matrix Reasoning, Block Design], and the Reading Span and 

Listening Span measures) into EFA’s using PAF extraction separately for third, seventh, and 

tenth grade models. A four-factor solution accounting for 82% of the variance (i.e., of the 

original measures) was selected for third grade. The factors, listed in order of highest 

eigenvalues, were as follows: fluency (AIMSweb, textbook passages, FCATS-SSS practice 

items, and TOWRE), verbal reasoning (listening comprehension passages from the FCAT, 

Similarities, Vocabulary), nonverbal reasoning (Matrix Reasoning and Block Design), and 

working memory (Reading and Listening Span). The authors noted that all factors were 

moderately to highly correlated with both FCAT-SSS and SAT-9 performance (.57 to .78). The 

four-factor third grade model accounted for 71% of the total variance in regard to FCAT-SSS 

and SAT-9 performance. Specifically, fluency uniquely accounted for 61% of the variance, 

verbal reasoning uniquely accounted for 9% beyond fluency, nonverbal reasoning accounted for 

1% when added to the model, and working memory did not uniquely account for any variance. 

Fluency exhibited complete dominance over nonverbal reasoning and working memory across 

all subset models generated through the DA procedure; however, complete dominance could not 

be established between fluency and verbal reasoning. For seventh grade, a three-factor model 

accounting for 74% of the variance was selected. The selected factors for seventh grade were as 

follows: reasoning (WASI), fluency (AIMSweb, textbook passages, FCATS-SSS practice items, 

and TOWRE), and working memory (Reading and Listening span). All three factors were 

moderately to highly correlated with FCAT-SSS and SAT-9 performance (.31 to .74). The three-

factor seventh grade model accounted for 63% of the total variance in regard to FCAT-SSS and 

SAT-9 performance. Both reasoning and fluency exhibited complete dominance over working 
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memory; however, reasoning did not completely dominate fluency. Reasoning was found to be 

the strongest predictor of FCAT-SSS and SAT-9 performance as it explained more unique 

variance (17%) when controlling for all other predictors than did fluency (11%). Likewise, a 

three-factor model accounting for 71% of the variance was selected for tenth grade. The selected 

factors for tenth grade were as follows: fluency (AIMSweb, textbook passages, FCATS-SSS 

practice items, and TOWRE), reasoning (WASI and listening comprehension passages from the 

FCAT), and working memory (Reading and Listening Span). All three factors were moderately 

to highly correlated with FCAT-SSS and SAT-9 performance (.48 to .80). The three-factor tenth 

grade model accounted for 68% of the total variance in regard to FCAT-SSS and SAT-9 

performance. Reasoning was completely dominant of both fluency and working memory; while 

fluency exhibited complete dominance over working memory. Reasoning was found to be the 

strongest predictor of FCAT-SSS and SAT-9 performance as it explained more unique variance 

(30%) when controlling for all other predictors than did fluency (7%). 

Schatschneider et al. (2004) and Tighe and Schatschneider (2013) demonstrated that 

general cognitive ability (i.e., psychometric g) are increasingly dominant predictors of success as 

students take more complex versions of the FCAT. While these studies provide a solid 

foundation for studying FCAT performance differences across grade levels, there are a number 

of limitations. Specifically, it is unclear if students with disabilities were included in the sample. 

Moreover, if these students were included, the data were not disaggregated in a way that would 

allow for the examination of achievement abilities across groups. This study also omitted Grades 

6, 8, and 9. Understanding the skills required at these grades may prove beneficial to researchers, 

as well as educators. Although this study was to be replicated in 2004, to examine the specific 

performance deficits of students at levels 1 and 2 on the FCAT, it was not.  
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Similar to Buck and Torgesen (2003), Schatschneider et al. (2004), and Tighe and 

Schatschneider (2013), Torgesen, Nettles, Howard, and Winterbottom (2003) found a predictive 

relationship between ORF prompts and FCAT-SSS Reading scores. The correlations ranged 

between .55 and .62 across Grades 4 (n = 88), 6 (n = 252), 8 (n = 161), and 10 (n = 98). They 

hypothesized that a small sample size likely contributed to the lower relationship found between 

ORF and FCAT-SSS Reading scores compared to the relationships reported in similar studies 

reported by Buck and Torgesen (2003), Schatschneider et al. (2004), and Tighe and 

Schatschneider (2013). They also found a relationship between maze passages constructed from 

FCAT passages and FCAT-SSS Reading scores. Specifically, the authors noted the following 

correlations between maze prompts and FCAT-SSS Reading: fourth grade (.54), sixth grade 

(.67), eighth grade (.63), and tenth grade (.32). This study provides important information 

regarding the relationships between ORF and maze prompts as predictors of performance for the 

FCAT-SSS Reading across grades. However, this study either did not include students with 

disabilities or if these students were included in the sample, the data were not disaggregated. 

This study also only provided simple correlations, the use of more advanced statistical modeling 

techniques could have provided more information in regard to prediction of FCAT-SSS Reading 

success. 

 Roehrig et al. (2008) examined the validity of the Dynamic Indicators of Basic Early 

Literacy Skills (DIBELS) ORF for predictive bias in relation to FCAT-SSS Reading and 

Stanford Achievement Test (SAT-10) outcomes. The sample included over 17,000 third-grade 

students. The researchers reported correlational coefficients between ORF and both the FCAT-

SSS Reading and SAT-10 ranging between .66 and .71. These correlations indicate that the ORF 

is a good measure of predictive performance on a reading comprehension measure used across 
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states, as well as the FCAT. Using logistic regression models the researchers reported no 

evidence of bias in relation to a number of demographic groups (i.e., races/ethnicities, 

socioeconomic status, and language status). Although special education students were included 

in the sample, the data were not disaggregated by special education classification. Examining 

special education student data would have provided useful data to examine the relationship 

between special education status, ORF, and FCAT-SSS Reading performance. Similar to other 

studies, only third-grade students were included in this sample. 

 Tannenbaum, Torgesen, and Wagner (2006) explored the relationship between multiple 

measures of reading comprehension, fluency, and word knowledge. These included measures of 

word knowledge (i.e., PPVT-III, WISC-III-Vocabulary subtest, and the Multiple Meanings and 

Attributes subtests of the LPT-R, WUF subtest of DIBELS, and Semantic Category Fluency 

[specially designed for the study]) and reading comprehension measures (i.e., FCAT-SSS 

Reading, and SAT-9 Reading Comprehension Test) were explored. The tests were administered 

to 203 third-grade students. Although the study focused on the relationship between measures of 

word knowledge and reading comprehension, information relevant to the current study was also 

provided. Specifically the authors provided the following correlations between the given 

measures and the FCAT-SSS Reading: PPVT-III (.54), WISC-III-Vocabulary (.61), and SAT-9 

Reading (.78). However, the correlations were only provided for third-grade students. Although 

these correlations were moderate in nature, the relationship between these variables likely 

changes as the FCAT-SSS Reading increases in complexity in higher grades. Similarly to other 

studies, Tannenbaum et al. (2006) did not disaggregate data by disability categories.  

  Researchers Stanley and Stanley (2011) used the Reading-Level Indicator (RLI) to 

predict FCAT-SSS Reading performance. The RLI is a 10-15 minute paper-and-pencil test 
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administered in the classroom. The RLI is purported to measure reading comprehension and 

vocabulary similar to the FCAT-SSS Reading. The RLI consists of 20 sentence comprehension 

(i.e., similar to a maze format) items and 20 vocabulary items (i.e., multiple choice). The authors 

assessed RLI performance in relation to FCAT-SSS Reading performance on fourth-grade 

students (N = 38). The researchers found a correlation of .79 between the RLI and the FCAT-

SSS Reading. Using regression analysis, Stanley et al. (2011) reported a moderately strong linear 

relationship of R
2 

= .63. This indicates that approximately 63% of the variance in FCAT-SSS 

Reading scores may be attributed to the constructs measured by the RLI. The researchers also 

developed RLI cut-point categories to predict students who may be at risk for failing the FCAT-

SSS Reading. Specifically, Stanley and Stanley (2011) noted the following RLI scoring 

categories for fourth-grade students: High Risk (0-17), Average Risk (18-25), and Low Risk (26-

40). Although Stanley and Stanley (2011) noted the utility of using the RLI for prediction of 

FCAT-SSS Reading performance, the sample was restricted to students within the fourth grade 

and did not include students with special education exceptionalities. Thus, results from this study 

in regard to the validity of using RLI scores to predict FCAT-SSS Reading scores are only 

representative of regular education students who are in the fourth grade. Additional research is 

needed to understand the differences in FCAT-SSS Reading performance across grade and 

disability category. 

Algozzine, Wang, and Boukhtiarov (2011) assessed the predictive validity of both the 

STAR Reading 2.0 (STAR Reading) and the Scholastic Reading Inventory-Interactive (SRI-I) in 

respect to performance on the FCAT-SSS Reading. The STAR Reading assessment is a norm- 

and criterion-referenced adaptive computerized test designed to quickly determine appropriate 

student instructional level. It is available for students across all grade levels. The authors noted 
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that the technical adequacy of the test is well documented and that STAR Reading scores closely 

correlate to other widely used reading measures. The SRI-I is also computerized, adaptive, and 

measures reading comprehension level. Similarly to the STAR Reading, the SRI-I’s possesses 

strong internal and external validity, and operates on the Lexile framework. The authors noted 

the following correlations between the STAR Reading and the FCAT-SSS Reading: Grade 6 

(.75), Grade 7 (.61), Grade 8 (.71). Likewise, the authors found the following correlations 

between the SRI-I and the FCAT-SSS Reading: Grade 6 (.76), Grade 7 (.58), Grade 8 (.68). 

Algozzine et al. (2011) used multiple linear regression to further explore the relationship 

between predictor variables and the FCAT-SSS Reading. The authors included gender, ethnicity, 

free/reduced lunch status, and the respective assessment instruments as independent variables 

within stepwise multiple regression models. For male participants, the authors reported the 

following predictive models in regard to FCAT-SSS Reading performance: R
2 

= .50 for Model 1 

(STAR predicting FCAT-SSS Reading), R
2 

= .57 for Model 2 (STAR and SRI-I predicting 

FCAT-SSS Reading), and R
2 

= .58 for Model 3 (STAR, SRI-I, and race predicting FCAT-SSS 

Reading). The authors reported an adjusted R
2 

of .57 for the final model, and noted ∆R
2
 = .50 for 

Model 1, ∆R
2 

= .07 for Model 2, and ∆R
2
 = .01 for Model 3. According to the authors, each ∆R

2 

across models was statistically significant. The researchers also employed predictive 

discriminant analysis (PDA) to assess how well predetermined cut-points on the STAR Reading 

and SRI-I predict student performance on the FCAT-SSS Reading based on FCAT Achievement 

Levels. The authors reported that both the SRI-I and STAR Reading were accurate in predicting 

performance demonstrated by an average hit rate of 76% across grades. Algozzine et al. (2011) 

also reported sensitivity rates ranging from 62% to 85% and specificity rates ranging from 75% 

to 99% for the or SRI-I. Overall, the authors concluded that both assessments were strong 
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predictors of the FCAT-SSS Reading scores across grades and adequately predicted FCAT-SSS 

Reading Level proficiency across grades.  

Although this study provides evidence regarding the predictive utility of both progress 

monitoring tools beyond the primary grades, a number of limitations are present. For instance it 

is unclear if students with exceptionalities were present, and if they were present the data were 

not disaggregated to represent their inclusion. Additionally, this study did not explore the 

specific skills needed to demonstrate proficiency on the reading section of the FCAT-SSS. 

Considering that the state of Florida currently uses the Florida Assessments for Instruction in 

Reading (FAIR) to predict FCAT success, more research is needed regarding the instruments 

predictive utility. Comparing the FAIR to an established instrument, such as the SRI-I, may 

provide researchers with important information in regard to the FAIR’s utility.  

Ethnicity and the FCAT-DSS Reading 

According to data obtained from the Florida Department of Education (2012), males 

between Grades 6 to 10 achieved a Level 3 or higher (i.e., Level > 3 indicates a passing score) on 

the 2012 administration of the FCAT-DSS Reading at a rate of 52.6% with a mean DSS of 234.2. 

Disaggregated ethnicity data for males achieving a Level 3 or higher on the FCAT-DSS Reading 

are expressed by rate as follows: Asian (70.8%), White (64.4%), Multiracial (58.8%), American 

Indian or Alaska Native (52.8%), Native Hawaiian or Other Pacific Islander (51.2%), 

Hispanic/Latino (48%), Unknown Race/Ethnicity (36.4%), and African American (31.2%) 

(FLDOE, 2012b). Likewise, the disaggregated mean DSS on the FCAT-DSS Reading for males 

between Grades 6 to 10 are as follows: Asian (244.6), White (240.4), Multiracial (237.6), Native 

Hawaiian or Other Pacific Islander (234.2), American Indian or Alaska Native (233.8), 

Hispanic/Latino (231.2), Unknown Race/Ethnicity (224.4), and African American (224.4) 

(FLDOE, 2012b).  
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Exceptional Student Status (ESE) and the FCAT-DSS Reading 

In the state of Florida, students who meet eligibility criteria for one or more of the 

disability categories outlined by IDEIA are given an Exceptional Student Status (ESE) 

designation. According to data obtained from the Florida Department of Education (2012), male 

students without disabilities between Grades 6 to 10, including students with a gifted 

classification, achieved a Level 3 or higher on the 2012 administration of the FCAT-DSS 

Reading at a rate of 58.6% with a mean DSS of 237.8. Contrastingly, students with disabilities 

achieved a Level 3 or higher at a rate of 22% with a mean DSS of 217.8 (FLDOE, 2012b).  

Disaggregated data by ESE disability classifications for individuals achieving a Level 3 

or higher on the FCAT are expressed by rate as follows: SI (55%), VI (49.6%), ASD (43%), OI 

(36%), OHI (24.8%), DHH (23.6%), ED (22.6%), SLD (19.8%), TBI (19.2%), LI (12%), and 

InD (1%) (FLDOE, 2012b). Disaggregated mean DSS on the FCAT-DSS Reading for 

individuals between Grades 6 to 10 are as follows: SI (236.0), ASD (227.2), VI (231.2), OI 

(224.2), OHI (219.8), SLD (216.6), ED (216.4), DHH (216.2), TBI (215.6), LI (213.6), and InD 

(154.4) (FLDOE, 2012b). Estimates were not available for Dual Sensory Impaired (DSI), 

Developmentally Delayed (DD), or students in Grade 10 with an InD designation.  

FAIR Progress Monitoring and the FCAT Reading 

The Florida Assessments for Instruction in Reading (FAIR) is a statewide progress 

monitoring tool designed to help guide reading instruction in Florida. The FAIR is administered 

three times throughout the school year as a means to evaluate students’ progress towards end-of-

year benchmarks, identify learning needs, and monitor instructional progress. The Broad 

Screen/Progress Monitoring Tool portion of the FAIR measures the complex reading 

comprehension that is assessed by the FCAT Reading. The Broad Screen/Progress Monitoring 

tool is computer-adaptive and is comprised of reading passages that vary in category, length, and 
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difficulty across grade levels. The Broad Screen/Progress Monitoring tool yields the FCAT 

Success Probability (FSP) score. The FSP score is an estimation of the probability that a student 

will be successful in passing the reading portion of the State’s comprehensive end-of-year 

achievement test (i.e., Level 3 or higher) based on FAIR scores and the most student’s most 

recent FCAT performance (i.e., FCAT Reading) (Florida Department of Education, 2009). For 

example, an FSP score of .30 indicates that a student has a 30% chance of achieving a 

“Proficient” designation on the FCAT-DSS at the respective grade level; scores of less than 85% 

are considered to be at risk of not meeting grade-level standards on the FCAT-DSS (Foorman et 

al., 2013). 

Due to the recent development and adoption of the FAIR (i.e., 2009), extant research 

regarding the utility of the FAIR is minimal. Researchers Petscher and Foorman (2011) studied 

the utility of the FAIR for predicting FCAT-SSS Reading proficiency. The authors reported that 

across all grades, more than 90% of students who attained an FSP of at least 0.85 passed the 

FCAT at Level 3 or above. Additionally, Petscher and Foorman (2011) outlined a “yellow zone” 

cut-point of .70, indicating that at this cut-point a strong prediction for FCAT-SSS Reading still 

exists (i.e., > 80%). Foorman and Petscher (2010) employed multiple regression analysis to 

assess the FAIR’s Broad Screen Reading Comprehension ability to predict FCAT-SSS Reading 

performance. According to the authors, prior FCAT-SSS Reading across Grades 4-10 accounts 

for a majority of the variance in predicting current/future performance, although the FAIR Broad 

Screen Reading adds 3.8% unique variance at Grade 4, 3.9% at Grade 5, 7.3% at Grade 6, 3.0% 

at Grade 7, 3.7% at Grade 8, 1.7% at Grade 9, and 2.3% at Grade 10. Further, Foorman and 

Petscher (2010) reported the following prediction estimates (based on negative predictive power) 

when using students’ prior FCAT-SSS Reading score and the FAIR Broad Screen Reading to 
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predict current FCAT-SSS Reading Level performance: 98% at Grade 4, 98% at Grade 5, 93% at 

Grade 6, 85% at Grade 7, 92% at Grade 8, 90% at Grade 9, and 54% at Grade 10. The decrease 

in predictive power beyond the primary grades underscores the need for more research regarding 

the academic variables and specific reading skills that contribute to FCAT success as students 

matriculate through school, as educators can use this information to screen for students who are 

at risk for school failure.  

Foorman et al. (2013) examined the predictive utility of the FAIR in approximating 

FCAT-DSS (i.e., FCAT 2.0) performance scores. The researchers reported a strong correlation 

between FSP scores and 2012 FCAT-DSS performance across grades and multiple assessment 

periods (i.e., ranging from .67 to .79). Additionally, Foorman et al. (2013) provided predictive 

estimates for using FSP cut-points of .85 and .70 in relation to 2012 FCAT-DSS Reading Level. 

Estimates for the .85 cut-point, across Grades 4-10, were as follows: sensitivity (93-99%), 

specificity (39-71%), positive predictive power (60-68%), and negative predictive power (94-

98%). Estimates for the .70 cut-point, across Grades 4-10, were as follows: sensitivity (84-97%), 

specificity (52-84%), positive predictive power (70-77%), and negative predictive power (89-

95%). The researchers endorsed the use of a FAIR FSP cut-point of .70, in lieu of the .85 

suggested by the Florida Department of Education (2009), although the .70 cut-point slightly 

lowered the accuracy for sensitivity and negative predictive power, it markedly increased the 

accuracy for positive predictive power and specificity, which resulted in greater predictive 

accuracy. Lastly, the authors noted that using both the FAIR Broad Screen and the 2011 FCAT-

DSS lowered the underidentification rate of at-risk students by 12–20% (i.e., on the 2012 FCAT) 

in contrast to using 2011 FCAT-DSS performance scores solely as the means of prediction. 
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These results indicate the valuable utility of the FAIR for predicting future FCAT-DSS Reading 

performance.  

 Joyce, Tropf, and Gaddis (2013) reported the test-retest reliability (.81 to .90), convergent 

validity (i.e., each result significant at the p = 0.01 level), and predictive utility (i.e., each result 

significant at the p = 0.001 level) of the FAIR when they compared performance on the measure 

to scores on the Wide Range Achievement Test – 4th Edition (WRAT-4), and scores on the 

FCAT-SSS Reading on a population of individuals who were either at risk for, or had a current 

classification of ED. Although current research points to the efficacious nature when using the 

FAIR to predict FCAT-SSS Reading performance, more research is needed regarding the utility 

of the FAIR. Specifically, more research needs to be conducted by independent researchers to 

replicate the findings provided by the developers of the FAIR. In addition, more research is 

needed to determine the predictive utility of the FAIR when it is used with specific categories of 

ESE students, including those in secure care settings.  

Limitations of Prior Research 

 There are several limitations in the research literature surrounding statewide assessments. 

First, there is limited extant research on high-stakes assessments across states, including 

Florida’s statewide achievement test – FCAT. Second, although concurrent and predictive 

validity estimates of ORF prompts (Buck & Torgesen., 2003; Crawford et al., 2001; Good et al., 

2001; Hunley et al., 2013; McGlinchey et al., 2004; Merino et al., 2010; Roehrig et al., 2008; 

Schilling et al., 2007; Shapiro et al., 2006; Shapiro et al., 2008; Stage & Jacobsen, 2001; Wood, 

2006) and reading comprehension measures (Allison & Johnson., 2011; Ardoin et al., 2004; 

Denton et al., 2011; Marcotte & Hintze, 2009; Merino et al., 2010; Shapiro et al., 2008; 

Siberglitt, Burns, Madyun, & Lail 2006; Wiley & Deno, 2005) are both documented extensively, 

an overwhelming majority of research studies focus solely on the primary grades. Narrowly 
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focusing on primary grades is problematic because the predictive validity of ORF and 

comprehension measures weaken as the cognitive complexity, or cognitive load, increases on 

statewide assessments as students age (Shapiro et al., 2008; Schatschneider et al., 2004; Tighe 

and Schatschneider, 2013; Wood, 2006). Thus, more research is needed concerning the 

predictive relationships of ORF, reading comprehension, and other reading skills as indicators of 

performance on statewide beyond the primary grades.    

Third, researchers have not sufficiently examined the relationship between a number of 

educational performance factors and statewide achievement tests. For example, despite the 

relationship between intelligence and school achievement (Gottfredson, 2002; Jensen, 1969; 

Jensen, 2002; Rohde & Thompson., 2007; Watkins, et al. 2007), the complex interactions 

between age, disability, and the predictive utility of reading skills on statewide assessment 

performance in relation to intelligence has not been sufficiently established.  

Fourth, regarding the predictive utility of academic and reading skills on statewide 

assessments, students who have disabilities are rarely included in datasets. Yeo (2009) illustrated 

this point in his meta-analysis, noting that reading studies including students who have 

disabilities are often comprised of small sample sizes. If these students are included, the data are 

rarely disaggregated by respective disability categories. This incorrectly implies that individuals 

who fall into one or more of the 13 disability categories outlined by IDEIA represent a 

homogenous population. Not only is more research needed regarding the predictive utility of 

specific reading skills on statewide assessments, but this research should extend beyond the 

primary grades, and likewise for students who have disabilities. This will allow researchers and 

educators to examine the complex interplay between disability categories, reading ability, and 

scores on statewide assessments across grade levels. It is crucial that we understand the academic 
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needs of these students as there are deleterious outcomes associated with failure on high-stakes 

exams (Katsiyannis et al., 2007). 

A final and important limitation of the literature concerning academic performance 

variables and statewide assessments is the lack of extant literature in regard to incarcerated 

youth. Although Harris et al. (2009) and Krezmien et al. (2013) studied the relationship between 

a small array of specific reading abilities and special education status within individual juvenile 

correctional facilities, neither study included critical reading skills such as phonemic awareness, 

vocabulary, or fluency. Additionally, neither study compared the reading abilities of delinquent 

youth to an outcome variable such as a high-stakes statewide assessment. Further, Krezmien et 

al. (2013) did not provide disaggregated data in regard to specific special education 

classification(s). Thus, more research is needed concerning the specific reading skills possessed 

by incarcerated youth, and how these skills are related to specific disability categories and to 

attaining proficiency on statewide assessments across grades. Considering the aforementioned 

lack of information related to statewide assessments and disability categories, and considering 

the high concordance between disability and delinquency, this population is ideal for exploring 

these relationships. Moreover, a better understanding of reading in this population could further 

research and intervention initiatives, possibly leading to positive life outcomes for these youth.  

Purpose of the Current Study 

Despite Coffey and Gemignani’s (1994) call to improve the effectiveness of educational 

programs for delinquent youth, it is clear that high-quality research and evidenced-based reading 

instruction within juvenile corrections both remain in infancy. Although highly structured 

evidenced-based reading instruction can effectively increase reading performance of incarcerated 

students (Allen-DeBoer, Malmgren, & Glass, 2006; Coulter, 2004; Houchins et al., 2008), the 

specific skills required to demonstrate proficiency on statewide assessments for this population 
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have not been established. Understanding the literacy performance of these youth is essential for 

improving educational outcomes as it provides important information that can be used to make 

decisions based on empirical data that ultimately can enhance reading instruction (Coyne & 

Harn, 2006). Establishing the requisite skills for statewide high-stakes assessment success is 

particularly important as the juvenile correctional system is often the last chance that juveniles 

have to be successful in school; notably, Cavendish (2013) found that only 44% of school-age 

youth in secure care facilities return to school after release in a large study conducted in Florida. 

The educational deficits of delinquent youth, their proclivity to recidivate, and the 

overrepresentation of marginalized minority and disability groups – both of which are falling 

tremendously behind academically – provide an important backdrop as a rationale for further 

inquiry.  

The present study seeks to provide a more comprehensive depiction of the academic and 

reading abilities of incarcerated youth than is available in the extant literature. Further, the 

present study explores the relationships between academic and reading skills and their utility in 

predicting performance on statewide assessment in Florida across both grade level and 

educational disability category in a population of juvenile delinquents, as well as the predictive 

validity of progress monitoring instruments in regard to FCAT performance. The relationships 

explored in this study may produce information applicable to populations beyond incarcerated 

juveniles, and to states beyond Florida. The guiding research question of this study was as 

follows; “Which specific academic and reading skills are most predictive of success on the 

reading section of the FCAT-DSS for individuals in a juvenile corrections facility?”  
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Research Study Questions and Rationale 

Research Question One 

What are the relationships between student demographic variables (i.e., age, 

race/ethnicity, grade, exceptional student education classification(s) [ESE]), academic 

performance variables, and FCAT-DSS Reading scores for students? Further, are there 

significant mean score differences on the FCAT-DSS Reading between individuals within 

different special education disability classifications? Data gathered by this question will be used 

to construct a comprehensive profile of the reading abilities of incarcerated youth. These 

questions also explore the complex relationships between the independent and dependent 

variables, and how these relationships are related to disability classification. These analyses will 

also examine for collinearity between academic performance variables, as well as how these 

relationships change as a function of age, disability, and grade level. Further, this question serves 

as the foundation for subsequent regression modeling.  

Research Question Two 

Which student academic performance variables (i.e., Intelligence Quotient [IQ], 

Receptive Vocabulary [RV], Sight Word Efficiency [SWE], Phonemic Decoding Efficiency 

[PDE], Letter-Word Identification [LWI], Reading Fluency [RF], Passage Comprehension [PC], 

Word Attack [WA], Oral Reading Fluency [ORF], and Reading Comprehension [RC]) are most 

predictive of FCAT-DSS Reading scores? This question explores which statistical models, 

involving the independent variables, account for the most variance within grade levels in regard 

to FCAT-DSS Reading performance.  

Research Question Three 

Of the selected progress monitoring measures (Scholastic Reading Inventory [SRI], 

Florida Assessments for Instruction in Reading [FAIR]), which measure is more predictive of 
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FCAT-DSS Reading scores? Further, which of these measures is more accurate in predicting 

adequate performance on the FCAT-DSS Reading (i.e., Level > 3)? Predictive discriminant 

analysis (PDA) determines the number of true positive (TP), true negative (TN), false positive 

(FP), and false negative (FN) scores on the FCAT Reading across grades. PDA will be utilized to 

help determine which measure is a better predictor of FCAT-DSS Reading Level.  
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CHAPTER 2 

RESEARCH METHODOLOGY 

Participants 

A sample consisting of archival data for 283 male participants was gathered from a 

moderate risk juvenile correctional facility, demographic information is represented in Table 2-1. 

The mean age for participants was 16.4 (SD = 1.3) years. With regard to race/ethnicity, 

participants were African American (50%), followed by White/Non-Hispanic (40%), Hispanic 

(9%), Mixed (1%), and Asian (.4%). The grade levels of participants were distributed across 

seven grade levels: sixth (3%), seventh (10%), eighth (23%), ninth (35%), tenth (19%), eleventh 

(8%), and twelfth (1%). The majority of students in the sample were classified as having at least 

one educational disability (56%). A disaggregated breakdown of ESE classification was as 

follows: ED (32%), SLD (17%), OHI (3%), InD (3%), LI (1%), and ASD (1%). The rate of 

comorbid educational disability classifications was 10%. Due to missingness of data, the number 

of participants varied throughout analyses depending on research question, estimates for 

respective subsamples are available below. 

 Sampling and Setting 

Only data for individuals for whom the superintendent consented and for whom the 

individuals themselves assented were included in the sample for the study. Additionally, data 

were only included from students who completed the initial academic assessments upon facility 

intake, which was required for participation in the original research grant. Of note, all students 

elected to participate in the initial assessments. Intake assessments were administered by trained 

graduate students within two weeks of the students’ arrival at the facility, and only after consent 

and assent were both obtained. Only students with dependent variable scores (i.e., FCAT-DSS 

Reading score) were included in the data sample. Further, students who had passed the tenth 



 

50 

 

grade FCAT, or had previously received a passing score on the General Education Development 

(GED) Language Arts – Reading Test, were excluded from the research grant and subsequently 

the current study.  

The juvenile correctional facility is a secure 165 bed facility housing male youth ages 14-

18 with a grade range of 6 to 12. Students attend school year round across three equal semesters. 

On November 4, 2009 a total of 145 youth were housed at the facility. Of the 145 youth housed, 

approximately 38% were classified with a disability. Of those with disabilities, primary ESE 

classifications included ED (58%), SLD (30%), OHI (6%), LI (4%), and InD (2%). In the 

summer of 2011 the facility was designated a “mental health treatment facility,” and 

subsequently decreased the number of youths housed to approximately 90 individuals. The 

participants in this research study were incarcerated at the correctional facility for varied 

sentencing lengths typically ranging between six and nine months.  

Research Question One 

Data for 263 participants were included for the descriptive analyses conducted in 

question one, demographic information is represented in Table 2-2. The mean age for 

participants was 16.3 (SD = 1.2) years. With regard to race/ethnicity, participants were African 

American (49%), followed by White/Non-Hispanic (39%), Hispanic (9%), Mixed (1%), and 

Asian (.4%). Participants were distributed across seven grade levels: sixth (3%), seventh (11%), 

eighth (24%), ninth (35%), tenth (17%), eleventh (8%), and twelfth (1%). The majority of 

students in the subsample were classified as having at least one educational disability (57%). A 

disaggregated breakdown of ESE classification of the subsample was as follows: ED (33%), 

SLD (17%), OHI (3%), InD (2%), LI (1%), and ASD (1%). Following descriptive analysis, an 

analysis of variance (ANOVA) for three different groups (i.e., No ESE, ED, and SLD) was 
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conducted; demographic information for each grouping is represented in Table 2-3 and 

summarized below.  

Archival data for 112 participants was included for the Non-ESE ANOVA group. The 

mean age for participants was 16.3 (SD = 1.2) years. With regard to race/ethnicity, participants 

were African American (54%), followed by White/Non-Hispanic (31%), Hispanic (12%), and 

Mixed (3%). The grade levels of participants were distributed across seven grade levels: sixth 

(5%), seventh (8%), eighth (21%), ninth (38%), tenth (17%), eleventh (10%), and twelfth (1%).  

For the ED ANOVA group, which included data for 88 participants, the mean age was 

16.3 (SD = 1.2) years. With regard to race/ethnicity, participants were African American (48%), 

followed by White/Non-Hispanic (44%), and Hispanic (8%). The grade levels of participants 

were distributed across seven grade levels: sixth (2%), seventh (13%), eighth (22%), ninth 

(35%), tenth (18%), eleventh (8%), and twelfth (2%).  

For the SLD ANOVA group, which included data for 45 participants, the mean age was 

16.3 (SD = 1.3) years. With regard to race/ethnicity, participants were African American (47%), 

followed by White/Non-Hispanic (51%), and Hispanic (2%). The grade levels of participants 

were distributed across five grade levels: seventh (13%), eighth (33%), ninth (29%), tenth (20%), 

and eleventh (4%). 

Research Question Two 

The analyses conducted for this question consisted of four multiple regression models. 

The mean age, standard deviation of age, frequencies, and percentages for the overall model and 

the subsample, which contained 263 participants, are included above. Estimates for the three 

remaining models are reported in Table 2-4 and summarized below.  

For the eighth grade multiple regression model, which included data for 63 participants, 

the mean age was 15.9 (SD = 1.2) years. With regard to race/ethnicity, participants were African 
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American (44%), followed by White/Non-Hispanic (48%), Hispanic (6%), and Mixed (2%). The 

majority of students in the subsample were classified as having at least one educational disability 

(63%). A disaggregated breakdown of ESE classification of the subsample was as follows: ED 

(30%), SLD (24%), OHI (6%), and InD (3%). 

For the ninth grade multiple regression model, which included data for 93 participants, 

the mean age was 16.4 (SD = 1.1) years. With regard to race/ethnicity, participants were African 

American (54%), followed by White/Non-Hispanic (33%), Hispanic (11%), and Mixed (2%). 

The majority of students in the subsample were classified as having at least one educational 

disability (53%). A disaggregated breakdown of ESE classification of the subsample was as 

follows: ED (33%), SLD (14%), OHI (2%), InD (2%), LI (1%), and ASD (1%). 

For the tenth grade multiple regression model, which included data for 45 participants, 

the mean age was 16.6 (SD = 1.2) years. With regard to race/ethnicity, participants were African 

American (51%), followed by White/Non-Hispanic (38%), Hispanic (9%), and Mixed (2%). The 

majority of students in the subsample were classified as having at least one educational disability 

(58%). A disaggregated breakdown of ESE classification of the subsample was as follows: ED 

(36%), SLD (20%), and InD (2%). 

Research Question Three 

The analyses conducted for this question consisted of two simple linear regression 

models and predictive discriminant analysis of FCAT-DSS Reading proficiency for two 

respective instruments. Complete demographic information for both models is presented in Table 

2-5.  

For the SRI regression model, which included data for 282 participants, the mean age was 

16.3 (SD = 1.3) years. With regard to race/ethnicity, participants were African American (49%), 

followed by White/Non-Hispanic (40%), Hispanic (9%), Mixed (1%), and Asian (1%). The 
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grade levels of participants were distributed across seven grade levels: sixth (3%), seventh 

(10%), eighth (23%), ninth (35%), tenth (19%), eleventh (8%), and twelfth (1%). The majority of 

students in the subsample were classified as having at least one educational disability (56%). A 

disaggregated breakdown of ESE classification of the subsample was as follows: ED (32%), 

SLD (17%), OHI (3%), InD (2%), LI (1%), and ASD (1%). 

For the FSP regression model, which included data for 174 participants, the mean age 

was 16.3 (SD = 1.2) years. With regard to race/ethnicity, participants were African American 

(54%), followed by White/Non-Hispanic (37%), Hispanic (7%), and Mixed (2%). The grade 

levels of participants were distributed across seven grade levels: sixth (2%), seventh (13%), 

eighth (21%), ninth (40%), tenth (17%), eleventh (6%), and twelfth (1%). The majority of 

students in the subsample were classified as having at least one educational disability (62%). A 

disaggregated breakdown of ESE classification of the subsample was as follows: ED (36%), 

SLD (19%), OHI (3%), InD (3%), and LI (1%). 

Instrumentation 

 To better understand the variables affecting overall reading achievement, data from a set 

of individually administered academic performance assessments was chosen for this research 

study. As specified below, in some instances only subtests from larger assessment batteries were 

used for analyses. The use of individual subtests is aimed at identifying the specific reading skills 

that are essential to achieving success on the reading portion of the FCAT-DSS. All tests and 

subtests were chosen based on theoretical considerations including alignment with the five core 

areas outlined by the National Reading Panel (2000), prior research, as well as the internal 

structure of each measure. Additionally, with the exception of AIMSweb and SRI scores, all 

scores on academic performance assessments were calculated and subsequently reported utilizing 
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age-based norms. Tests are listed below categorically under headings that specify each respective 

skill domain of interest relevant to the study.  

Intelligence Quotient (IQ) 

Wechsler Abbreviated Scale of Intelligence (WASI; Weschler, 1999). The Wechsler 

Abbreviated Scale of Intelligence (WASI) is an individually administered, nationally 

standardized measure that generates three traditional Verbal, Performance, and Full Scale IQ 

scores. The WASI consists of four subtests including: Vocabulary, Block Design, Similarities, 

and Matrix Reasoning. For the purposes of this study, only scores from the Vocabulary and 

Matrix Reasoning subtests were used. These two subtests comprise the two-subtest form, and 

provide an estimate of general cognitive ability (i.e., psychometric g) expressed by the Full Scale 

IQ (FSIQ-2) composite. The Vocabulary subtest is a 42-item task in which the examinee is 

visually and orally presented words that the examinee defines. The Vocabulary subtest is a 

measure of verbal comprehension and knowledge, as well as psychometric g. In regard to 

psychometric g, the Vocabulary subtest is highly g-loaded (.87) (Canivez, Konold, Collins, & 

Wilson, 2009). The Matrix Reasoning subtest is a series of 35 incomplete gridded patterns that 

the examinee completes by selecting from five total possible choices. The Matrix Reasoning 

subtest measures nonverbal fluid reasoning, as well as general intellectual ability with a high g-

loading of .74 (Canivez et al., 2009).  

The FSIQ-2, demonstrates excellent internal consistency .96, test-retest reliability of .88, 

and a reported inter-rater reliability of .98 for Vocabulary (Weschler, 1999). Additionally, 

Weschler (1999) reported the following correlations between the FSIQ-2 and three related 

measures: Weschler Intelligence Scale for Children (WISC-III; r = .81), Weschler Adult 

Intelligence Scale (WAIS-III; r = .87), and Weschler Individual Achievement Test (WIAT; r = 

.47 to .72). These correlations suggest the FSIQ-2 possesses adequate convergent validity with 
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similar cognitive measures (i.e., WISC-III and WAIS-III) and adequate discriminant validity 

with a moderately related measure (i.e., WIAT). FSIQ-2 scores were reported in the form of 

standard scores (M = 100; SD = 15) for this study. 

Receptive Vocabulary (RV) 

Peabody Picture Vocabulary Test (PPVT-4; Dunn & Dunn, 2007). The Peabody Picture 

Vocabulary Test (PPVT-4) is an individually administered, norm-referenced instrument designed 

to measure receptive vocabulary. The PPVT-4 contains 228 test items, which are divided into 19 

item sets. During administration, the examiner says a word, and the examinee responds by 

selecting one of four full-color pictures that she/he believes best illustrates the word’s meaning. 

Dunn & Dunn (2007) reported that the PPVT-4 possesses an internal consistency .94 to .95, a 

test-retest reliability of .93, and alternate-form reliability of .89. Additionally, the strong 

correlations reported by Dunn and Dunn (2007) between the PPVT-4 and the Expressive 

Vocabulary Test (EVT-2; r = .82), the Comprehensive Assessment of Spoken Language (CASL; 

r = .41 to .79), the Clinical Evaluation of Language Functions (CELF-4; r = .67 to .75), the 

Group Reading Assessment and Diagnostic Evaluation (GRADE; r = .40 to .79), and the 

Peabody Picture Vocabulary Test (PPVT-III; r = .84) indicate that the PPVT-4 is a valid measure 

of assessing an individual’s receptive vocabulary. PPVT-4 scores were reported in the form of 

standard scores (M = 100; SD = 15) for this study. 

Sight Word Efficiency (SWE) and Phonemic Decoding Efficiency (PDE) 

Test of Word Reading Efficiency (TOWRE; Torgesen, Wagner, & Rashotte, 1999). The 

Test of Word Reading Efficiency is an individually administered, norm-referenced assessment 

designed for evaluating fluency and decoding accuracy. The TOWRE contains two subtests, 

Sight Word Efficiency (SWE) and Phonemic Decoding Efficiency (PDE). The Sight Word 

Efficiency subtest measures both accuracy and fluency by requiring individuals to read a series 
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of printed words as quickly as possible within a 45 second time frame. The Phonemic Decoding 

Efficiency subtest measures word decoding by requiring individuals to read a series of printed 

nonsense words as quickly as possible within a 45 second time frame. All reliability coefficients 

for the measure exceed .90 (Torgesen et al., 1999). In regard to the concurrent validity of the 

TOWRE, the correlation between the PDE subtest and the Woodcock-Johnson Reading Mastery 

(WRMT-R) Word Attack subtest was .85 as reported by Torgesen et al. (1999). Additionally, 

Torgesen et al. (1999) reported a correlation of .89 between the SWE subtest and the WRMT-R 

Word Identification subtest. SWE and PDE scores from the TOWRE were reported individually 

in the form of standard scores (M = 100; SD = 15) for this study. 

Letter-Word Identification (LWI), Reading Fluency (RF), Passage Comprehension (PC), & 

Word Attack (WA) 

Woodcock-Johnson III Tests of Achievement (WJ-III ACH; Woodcock, McGrew, & 

McGrew, 2007). The Woodcock-Johnson Tests of Achievement (WJ-III ACH) is an individually 

administered, norm-referenced test designed to measure academic achievement (Mather & 

Woodcock, 2001). The WJ-III ACH includes 22 tests measuring five curricular domains – 

reading, mathematics, written language, oral language, and academic knowledge (Mather & 

Woodcock, 2001). For the purposes of this study, only the following subtests were used: Letter-

Word Identification, Reading Fluency, Passage Comprehension, and Word Attack. The first 

three of these subtests make up the WJ-III ACH’s Broad Reading cluster. The Broad Reading 

cluster is a broad measure of reading ability which assesses reading decoding, reading rate, and 

comprehension abilities (Mather & Woodcock, 2001). The Broad Reading cluster has a reported 

median reliability of .93, and subtest test-retest reliability of .97 (McGrew, Schrank, & 

Woodcock, 2007). The last subtest, Word Attack, is administered from the extended battery 

portion of the WJ-III ACH. 
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 Letter-Word Identification assesses reading decoding through the use of word 

identification tasks (McGrew et al., 2007). The initial items require the subject to identify 

individual letters, while the remaining items require the person to pronounce whole words 

correctly (Mather & Woodcock, 2001). Test-retest reliability for the subtest is reported to be .95 

while the median reliability is .94 by McGrew and colleagues (2007). The Reading Fluency 

subtest measures the individual’s ability to quickly read simple sentences, decide if the answer is 

correct, and then provide a response by circling either “Yes” or “No” (Mather & Woodcock, 

2001). Additionally, the subject must attempt to complete as many items as possible with a 3-

minute time limit. McGrew et al. (2007) reported a mean reliability of .95 for Reading Fluency, 

and a test-retest reliability of .88. Passage Comprehension differs in composition and complexity 

as the subject progresses through the subtest. Initially the subject’s ability must match a rebus 

with actual pictures of the objects, as the test progresses individuals must point to pictures which 

represent presented phrases, the remaining items require the subject to read short passages and 

identify missing words that which are contextually aligned with the passage (Mather & 

Woodcock, 2001). McGrew et al. (2007) reported that the median reliability for Passage 

Comprehension was .88, and that test-retest reliability was .92. The Word Attack subtest 

measures one’s ability to apply phonetic and structural analysis skills to pronounce unfamiliar 

words (Mather & Woodcock, 2001). The initial prompts call for the individual to produce the 

sounds for individual letters, while the remaining items require the person to read combinations 

of letters that are phonetically consistent but are actually non- or low-frequency words (Mather 

& Woodcock, 2001). Word Attack has a median reliability of .87 and test-retest reliability of .83 

(McGrew et al., 2007). LWI, RF, PC, and WA scores were reported individually in the form of 

standard scores (M = 100; SD = 15) for this study. 
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Oral Reading Fluency (ORF) & Reading Comprehension (RC) 

AIMSweb (AIMSweb; Pearson Inc., 2012). The AIMSweb is an online progress 

monitoring system designed to facilitate tiered interventions that are consistent with models of 

Response to Intervention (RtI). The system is comprised of a variety of curriculum-based 

measurements (CBM), and can be utilized to monitor student progress in both reading and 

mathematics. Two different assessments from the AIMSweb system are included in this study, 

R-CBM and Maze-CBM. R-CBM is an individually administered standardized measure of oral 

reading fluency (Howe & Shinn, 2002). Students read appropriate R-CBM grade level passages 

aloud for 1-minute while the examiner scores their reading efficiency. Misread, skipped, and 

omitted words are considered incorrect, while self-corrections are considered correct (Howe & 

Shinn, 2002). Reported SEM values were between 6 and 13 words read correctly per minute 

across first through eighth grade, and average reliability values for alternate-forms are range 

from .80 to .90 across grades (Howe & Shinn, 2002). R-CBM data for this study were derived 

from three consecutive prompt administrations, and expressed as a single median raw score, for 

each participant. The median of three R-CBM prompts provides an appropriate approximation of 

an individual student’s oral reading fluency ability, and is consistent with common practice 

within the literature (Petscher & Kim, 2011).  

AIMSweb Maze-CBM is a standardized, multiple-choice cloze task designed to measure 

reading comprehension skills (Shinn & Shinn, 2002). In Maze-CBM passages, every seventh 

word is replaced by a multiple choice prompt containing three options enclosed by parentheses. 

Students have three minutes to complete each prompt by choosing only one word which best 

completes each sentence. Average reliability values of pairwise comparisons for Maze-CBM 

tasks range from .70 to .91 (Tolar et al., 2011). Maze-CBM data for this study included raw 

scores from single prompt administrations.  
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In regard to methodological considerations, sixth grade level prompts for ORF (i.e., R-

CBM) and RC (i.e., Maze-CBM) were chosen due to the high variability in reading ability found 

within juvenile justice populations. Research indicates average reading ability found within 

populations’ ranges from fourth to ninth grade (Brunner, 1993; Hodges, Giuliotti et al., 1994; 

Foley 2001; Baltodano et al., 2005). ORF and RC scores were reported individually in the form 

of raw scores for this study. ORF and RC data was not standardized as the majority of the 

participants were beyond the sixth grade in terms of placement and age, thus the use of 

traditional standardization estimates would have been inappropriate. 

Scholastic Reading Inventory (SRI) 

Scholastic Reading Inventory (SRI; Scholastic Inc., 2001, 2006). The SRI is a computer-

adaptive reading assessment program for students that uses the Lexile framework to measure 

reading comprehension (Scholastic, Inc., 2001b, 2006). The Lexile scale is the most widely 

adopted reading measure currently in use (Scholastic Inc., 2008). Reading assessment 

instruments such as TerraNova, Iowa Tests, Stanford Achievement Test, and the Metropolitan 

Achievement Tests, among others, report reading scores on the Lexile Scale (Scholastic Inc., 

2008). The SRI is a criterion-referenced measure typically requiring 20-30 minutes for 

completion and consisting of 20-25 questions per administration. A student’s Lexile level is 

determined by passages at which they can read and understand with moderate success (i.e., 75% 

comprehension) (Scholastic Inc., 2008). Lexile proficiency standards are computed 

approximately as follows: Grade 1-100 to 400; Grade 2-300 to 600; Grade 3-500 to 800; Grade 

4-600 to 900; Grade 5-700 to 1,000; Grade 6-800 to 1,050; Grade 7-850 to 1,100; Grade 8-900 to 

1,150; Grade 9-1,000 to 1,200; Grade 10-1,025 to 1,250; Grade 11-10-50 to 1300; and Grade 12-

1100 to 1349 (Scholastic Inc., 2006). The reported SRI test-retest reliability is .89 (Renaissance 
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Learning, Inc., 2000). Additionally, the SRI possesses a reported criterion validity of .76 with the 

FCAT-SSS Reading (Scholastic Inc., 2001a).  

SRI scores were reported in standard score form (M = 100; SD = 15) for this study. To 

report SRI (i.e., Lexile scores) scores as standard scores, Lexile scores were transformed to 

corresponding normal curve equivalent (NCEs) provided by the publisher (Scholastic Inc., 

2008). The NCEs were then transformed linearly into standard scores to facilitate interpretation. 

The use of NCEs and standard scores allowed the author to collapse SRI scores across grade 

levels into a single group. SRI categories (e.g., Beginning Reader, Below Basic, Basic, 

Proficient, and Advanced) were also used to satisfy portions of research question three. 

Florida Assessments for Instruction in Reading (FAIR) 

The FAIR’s standardization process included a large population of students, which varied 

in number based on different studies, measurements, and subgroups. The sample included a 

statewide representative sample of students from diverse ethnic backgrounds and included 

students with ESE classifications. Reliability estimates for the grade FAIR were based on an 

Item Response Theory (IRT), which calculates precision estimates. Estimates of general 

reliability were approximately .88 for each grade level for the broad screening tool. Reliability 

for the subtests over grade levels ranges from .77 to .95. Correlations between the Broad Screen 

and the FCAT-SSS Reading varies between grades from .75 to .83. The cut-points selected for 

the FAIR were based on a negative predictive power of 0.85, indicating that 85% or more of 

students identified as “not at risk” on the FAIR (i.e., FSP > = 0.85) should attain at least a Level 

3 on the reading section of the FCAT-SSS by the end of the year. With the exception of Grade 

10, the negative predictive power met or exceeded 0.85 criteria across all grades (Florida 

Department of Education, 2009). The FAIR’s validity is supported by predictive studies 

comparing the FCAT, differential analyses on subgroups, and examining convergent validity 
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with other reading measures (Florida Department of Education, 2009). Carlson et al. (2010) 

conducted a comprehensive review of the FAIR for the Buros Testing Center. Overall, the 

authors noted that psychometric data provided by the test developers appeared sound and 

complete. 

In this study FAIR scores were reported by corresponding FSP (i.e., the FSP is designed 

to predict future FCAT-DSS Reading performance) for each participant, in the form of a 

percentile. Of note, FSP estimates were unavailable for the 2011 school year due to the 

restructuring of FCAT 1.0 to the FCAT 2.0, therefore FSP are only reported for the 2010-2011 

and 2012-2013. Additionally, FSP Zones (i.e., Red [< 15%], Yellow [16-84%], and Green 

[85%+]) were also used to satisfy portions of research question three.  

Florida Comprehensive Assessment Test (FCAT) 

The FCAT was originally created by the Florida Department of Education through a 

contract with CTB/McGraw-Hill Company. Experts, including committees of Florida educators 

and citizens, refined the test by conducting both qualitative and quantitative review processes 

(FLDOE, 2005). Although panels of experts are involved in the yearly construction of the FCAT, 

there has been some criticism regarding the small amount of outside technical advisors involved 

this process (Buros, 2007). There are eight stages in the development of each FCAT item 

including: item development, initial testing, expert review, testing, statistical analysis, test 

construction, operational testing, and item release or reuse (FLDOE, 2005). The validity of the 

FCAT is supported by content connection with state standards through review committees, 

statistical review IRT, differential item functioning, and item-total correlations. Correlations 

between both the criterion-referenced component and the norm-referenced tests (SAT-9) of the 

FCAT for all students in Grades 4, 5, 8, and 10 are between .70 and .81 (FLDOE, 2001). Internal 

consistency estimates calculated for the FCAT-SSS Reading ranged from .86 to .91 (FLDOE, 



 

62 

 

2007). Likewise, IRT marginal reliability of the FCAT-SSS Reading ranged from .87 to .92. 

Further content, criterion, and construct validity of the FCAT have been documented extensively 

(FLDOE, 2007).  

Due to the incomparable nature of the FCAT across both year and grade levels, 

traditional FCAT-DSS Reading scaled scores are reported for descriptive purposes only. Outside 

of initial descriptive comparisons, the FCAT-DSS score variable in this study is reported in a 

standardized form. To approximate statistical comparisons between different grade levels and 

administration years, a standardized rendition of the FCAT-DSS Reading score was created to 

serve as the primary outcome variable throughout the study. To derive standard scores from 

FCAT-DSS Reading scores, mean scores and standard deviations (i.e., respective to year and 

grade level) were used to transform FCAT-DSS scores linearly (i.e., M = 100; SD = 15). The 

respective means and standard deviations were requested by the author and subsequently 

provided by the Florida Department of Education. 

Research Design 

The study was non-experimental, utilized correlational, multivariate, regression, and 

predictive discriminant analyses with archival data collected over a three year period (2010-

2011, 2011-2012, 2012-2013) from a juvenile correctional facility in the state of Florida. The 

relationships between academic performance variables and demographic variables in regard to 

FCAT-DSS Reading performance were explored. The primary dependent variable for this study 

was the FCAT-DSS Reading score from the reading portion of the FCAT 2.0. The independent 

variables were age at intake, months between intake and FCAT-DSS administration, grade, 

exceptional student education classification (ESE), IQ, Receptive Vocabulary [RV], Sight Word 

Efficiency [SWE], Phonemic Decoding Efficiency [PDE], Letter-Word Identification [LWI], 

Reading Fluency [RF], Passage Comprehension [PC], Word Attack [WA], Oral Reading Fluency 
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[ORF], and Reading Comprehension [RC]. Additionally, the predictive utility of multiple 

progress monitoring instruments (e.g., Scholastic Reading Inventory [SRI], and Florida 

Assessments for Instruction in Reading [FAIR]) was investigated in relation to their viability for 

predicting FCAT-DSS Reading scores, as well as their ability to predict FCAT-DSS Reading 

proficiency.  

Data Collection 

All data reported in this study were gathered from Project LIBERATE, a large U.S. 

Department of Education, Institute of Education Sciences (IES) federally funded research grant 

(R324A080006) which utilized a randomized controlled trial. Subsequent analyses were 

secondary in nature to the original research analyses planned by the principal investigators. The 

author of this study was an employee of the research grant from August 2011 until August 2013. 

As a graduate assistant to the grant the author participated in assessment training, administration 

of instruments, scoring of instruments, database creation, data entry, and subsequent statistical 

analyses. Data in regard to academic performance variables, demographic variables, progress 

monitoring data, and FCAT-DSS Reading scores for the study were gathered from information 

originally collected for grant purposes between 2010 and 2013. 

The assessment instruments that were employed to measure academic performance 

variables included: Wechsler Abbreviated Scale of Intelligence (WASI), Woodcock-Johnson III 

Tests of Achievement (WJ-III ACH), Peabody Picture Vocabulary Test (PPVT-4), Test of Word 

Reading Efficiency (TOWRE), AIMSweb Curriculum-Based Measurements (AIMSweb), and 

the Scholastic Reading Inventory (SRI). All assessment data was originally compiled by 

members of the grant team. In addition to these measures, the most recent FCAT-DSS Reading 

data and FAIR data was collected from databases housed at the University of Florida. This data 
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was originally requested by the grant team and the request was fulfilled by the registrar of the 

facility.  

The following demographic variables were required for use in the study: age at intake, 

race/ethnicity, grade, and ESE classification. All demographic information for the study was 

collected from multiple databases currently housed at the University of Florida. Relevant data 

were initially requested as part of the research grant and were provided by the registrar at the 

juvenile corrections facility. The registrar gathered this information from internal documents as 

well as from district and statewide educational databases. Prior to analyses, all required data 

were compiled by the author at the University of Florida. 

All participant data were housed securely at the University of Florida unless otherwise 

specified. Data for the author’s study were encrypted, password protected, and further de-

identified.  

Data Analysis 

Preliminary Analyses 

To ensure the integrity and reproducibility of the data, intraclass coefficients (ICC) were 

calculated using SPSS version 21.0 (IBM, 2012) to provide inter-rater reliability estimates for 20 

percent of all academic assessments administered. ICCs are commonly used in behavioral 

measurement and psychometrics to provide inferences about homogeneity among variables of a 

common class (Mcgraw & Wong, 1996). Additionally, absolute agreement estimates between 

database entry personnel were calculated and reported for 20% of the data using the subsequent 

formula: number of agreements/(number of agreements + number of disagreements) x 100 

(House, House, & Campbell, 1981). Error rates were also calculated using the following 

formula: number of errors/number of agreements + number of disagreements) x 100. Information 

contained within academic databases included raw data input and subsequent standardized score 



 

65 

 

transformation(s) for all academic assessments (i.e., WASI, PPVT-4, TOWRE, WJ-III ACH, 

etc.). All observed discrepancies between personnel were corrected post hoc. 

All data points were excluded from the analysis for those individuals who did not 

complete the outcome variable (i.e., FCAT-DSS Reading score), and for those individuals who 

did not complete a single independent variable. In dealing with missing data, researchers often 

employ statistical techniques such as multiple imputation (MI), which serves as a principled 

method to assist in the analysis of complex incomplete data problems (Rubin, 1996; Schafer & 

Olsen, 1998; van Buuren & Groothuis-Oudshoorn, 2011). Imputation provides researchers will 

the ability to “impute” missing independent predictor or dependent outcome values by 

constructing plausible models based on the variable means of complete cases within datasets 

(Zhang, Liao, & Zhu, 2008). Of note, including imputed dependent variables in analyses can 

present researchers with ubiquitous problems and “needless noise” (von Hippel, 2007). 

Therefore, imputed dependent variables were not included within the analysis. Consistent with 

suggestions provided by researchers Schafer and Graham (2002), the imputation model utilized 

within this study included input from all available variables that were included within the 

analysis model. Imputation modeling was completed using R 2.15.1 (R Core Team, 2012) via 

single imputation by chained equations approach available within the mice 2.17 package (van 

Buuren & Groothuis-Oudshoorn, 2012). Although multiple imputation by chained equations 

(MICE) method is superior in nature to a single imputation by chained equations approach, both 

techniques can perform equally well with datasets containing proportionally small numbers of 

missing values (van der Heijden, Donders, Stijen, & Moons, 2006).  
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Before subsequent statistical analyses, all models were checked for violations of the four 

principal assumptions (i.e., linearity, homoscedasticity, independence, and normality) underlying 

regression models outlined by Fox (2008, pp. 100-102). 

Research Question One 

Descriptive statistics for all demographic, predictor, and outcome variables of interest 

were collected and reported through respective means and standard deviations. Additionally, a 

one-way between-subjects analysis of variance (ANOVA), followed by pairwise comparisons, 

was conducted to examine the extent to which reading performance was statistically similar 

across student disability classification(s). The ANOVA model included the following groups: 

Non-ESE, ED, and SLD. Post hoc comparisons of each ANOVA group were conducted using 

the Shaffer-Holm (Holm, 1979a; 1979b; Shaffer, 1980; 1986) procedure to control for the 

familywise error rate. SPSS 21 (IBM, 2012) and the PROC GLM function in SAS 9.3 (SAS 

Institute Inc., 2012) were used to conduct these analyses. Last, utilizing the eta-
2
) 

statistic, effect size was calculated to determine the unique contribution of group membership in 

regard to predicting FCAT-DSS Reading score. Eta squared in ANOVA, or the correlation ratio, 

is calculated by dividing the sum of squares (SS) for an effect by the SStotal (Nix & Barnette, 

1998). Measures of effect size provide estimates of practical significance, that are independent of 

sample size, as they estimate the magnitude to which a phenomenon exists in a study (Nix & 

Barnette, 1998). In contrast, tests of statistical significance (e.g., p values) are bound to sample 

size, and only meaningfully approximate how improbable it is to obtain observed sample data if 

the null hypothesis is true (Fan, 2001). The utility and necessity of calculating effect size, in lieu 

of or in conjunction with p values, has been extensively documented (e.g., Cohen, 1992; Fan, 

2001; Nix & Barnette, 1998; Thompson, 1998, 1999). Based on Cohen’s (1988, 1992) criteria, in 
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2
 statistic, a “small” effect size explains at least 2% of the variance, a “medium” 

effect size explains at least 13%, and a “large” effect size explains at least 26%. 

A correlational matrix was then constructed to examine the relationship between 

independent predictor variables and multicollinearity, and to provide rationale for subsequent 

regression modeling. To examine for multicollinearity, the Variance Inflation Factor (VIF) was 

calculated for each salient independent variable (i.e., each academic assessment) in relation to all 

other independent variables of interest. Although there remains little consensus in the 

professional literature regarding suitable VIF values and subsequent tolerance levels, a VIF of 10 

or greater is often used by researchers as a “rule of thumb” for concern when assessing for 

multicollinearity (O’Brien, 2007). A VIF value greater than 10 indicates potentially serious 

collinearity and may prompt consideration for variable exclusion or other procedural safeguards 

(Hair, Anderson, Tatham, & Black, 1995; Kleinbaum, Kupper, Nizam, & Muller, 2007). 

Research Question Two 

Simultaneous multiple regression analysis was conducted on the overall imputed 

subsample to identify which predictor variables within the sample explained the most variance in 

terms of FCAT-DSS Reading score. A model-fitting procedure utilizing backward elimination 

stepwise multiple regression was then conducted in R 2.15.1 (R Core Team, 2012) to reduce the 

number of predictor variables included, thus producing a more parsimonious model. Stepwise 

multiple regression, by way of backward elimination subset selection, systematically deletes 

variables from the original model based on estimates of regressor importance (Burnham & 

Anderson, 2002; Fox, 2008).  

The criterion of model quality was based on the Akaike Information Criterion (AIC), one 

of the most commonly used model selection criteria (Fox, 2008, p. 611). AIC, introduced by 

Akaike (1973), seeks to derive the most parsimonious model by providing an estimation of fit 
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based on an equation that combines a negative log likelihood and a penalty term (i.e., the number 

of free parameters [k] within a given model) (Bozdogan, 1987; 2000). The formula for 

calculating AIC using least squares (LS) estimation can be expressed as follows: n log(RSS/n) + 

2k (Burnham & Anderson, 2002, p. 63). If based on a strong theoretical foundation and well-

justified criterion, AIC can provide accurate approximations of model selection in regard to 

predictive phenomena within a given sample (Burnham & Anderson, 2004; Yamashita, 

Yamashita, & Kamimura, 2007). Models with lower AIC values indicate a better goodness-of-fit 

compared to models with higher values, as AIC estimates the Kullback-Leibler divergence 

between the sample and the model that approximates it (Akaike, 1973; 1978; Bozdogan, 1987; 

Buckland, Burnham, & Augustin, 1997). In contrast to R
2
, which necessarily increases with 

variable inclusion(s), AIC penalizes overparameterization as it selects the simplest model of fit 

(Bozdogan, 1987; Fox, 2008, p. 611-614). However, the use of AIC criteria for model selection 

with relatively small sample sizes (i.e., n/k = < 40) is problematic, as it may produce biased 

estimates which subsequently lead to model overfitting (Hurvich & Tsai, 1989; Burnham & 

Anderson, 2002). Thus, Hurvich and Tsai (1989; 1995) proposed a bias-corrected formula for 

AIC (i.e., AICc). The following example of the bias correction formula for least squares 

regression with finite sample sizes was provided by researchers Burnham, Anderson, and 

Huyvaert (2011):  

 

AICc = n log(RSS/n) + 
 

1
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As Hurvich and Tsai (1989) note, AICc provides “better model order choices than any other 

asymptotically efficient method.” 
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Thus, for this study, inferences about individual models were based on bias corrected 

AICc and ΔiAICc (i.e., Δi = [AICci – min AICc]); a measure of the relative plausibility between 

each model (e.g., see Burnham & Anderson, 2002, p. 71; Wagenmakers & Farrell, 2004). To 

interpret ΔiAICc, Burnham and Anderson’s (2002, p. 70) general guidelines for levels of 

empirical support between models were used, the plausibility levels are: Δi (0-2) = substantial; Δi 

(4-7) = considerably less; Δi ( > 10) = essentially none. Further, relative likelihood ratios 

(estimates that are invariant to other models), which demonstrate the probability that the model 

minimizes the relative estimation of information lost, for each model (i.e., exp[-
 

 
 Δi])  were 

calculated and then normalized to derive Akaike weights (wiAICc) for each model (e.g., see 

Akaike, 1983; Burnham & Anderson, 2002; Turkheimer, Hinz, & Cunningham, 2003). Providing 

Akaike weights allows for a “weight of evidence” for each respective model, as weights are 

treated as probabilities; although invariant to other models, the wiAICc depends on the full model 

set as they collectively sum to 1 (Burnham & Anderson, 2004). Researchers Burnham and 

Anderson (2002; 2004) provided the following formula for deriving wiAICc: 

wiAICc = 
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After are Akaike weights were computed, evidence ratios (ER) were provided for each AICc 

model based on respective wiAICc, the following formula was used (Burnham & Anderson, 

2002; Wagenmakers & Farrell, 2004): 
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ER’s are useful as they are an expression of the ratio of probability between two models based 

on individual Akaike weights. For example, a Δi of 2 between wi (i.e., model of best fit) and wj 

(i.e., all other models) indicates that wi is 2.7 times more likely to be model of best fit when 

compared to wj, while a Δi of 10 indicates that wi is approximately 148.4 times more likely to be 

the model of best fit (Burnham & Anderson, 2004, p. 78; Burnham et al., 2011). 

Methods for the model-fitting procedure conducted in this study were outlined by Fox 

and Weisberg (2011, pp. 208-213). Three additional multiple regression models, employing the 

same backward elimination stepwise multiple regression procedure, were also constructed based 

on grade level (i.e., Grade 8, Grade 9, and Grade 10) to determine if predictor variables remained 

stable across grade levels in relation to FCAT-DSS Reading scores. Global effect sizes, utilizing 

Cohen’s ƒ
2
 statistic, were calculated for each final or most “parsimonious” simultaneous multiple 

regression model selected by the AICc  procedure in order to determine the model’s practical 

utility in predicting FCAT-DSS Reading scores (Cohen, 1988). Based on Cohen’s (1988, 1992) 

criteria, in respect to the ƒ
2
 statistic, a “small” effect size explains at least 2% of the variance, a 

“medium” effect size explains at least 15%, and a “large” effect size explains at least 35%. Last, 

four ANOVAs were constructed to calculate eta-
2
) values in order to quantify the 

magnitude of effect sizes for individual regressors within models. Specifically, eta-squared 

values were used to determine the unique contribution, or effect size, of each explanatory 

variable within each selected final simultaneous multiple regression model (i.e., overall imputed 

subsample, Grade 8, Grade 9, and Grade 10). Cohen’s (1988, 1992) criteria, in resp
2
 

statistic, was used to interpret effect sizes for individual regressors.  

Research Question Three 

Due to missingness of data and the use of two different subsamples for this analysis, 

salient descriptive statistics are provided as necessary. Two separate simple linear regression 
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models were constructed in R 2.15.1 (R Core Team, 2012) to assess the predictive validity of 

each progress monitoring measure (i.e., SRI, FAIR) in regard to FCAT-DSS Reading score. 

Effect sizes, utilizing Cohen’s ƒ
2
 statistic, were then calculated in order to interpret the practical 

utility of each measure (i.e., SRI, FAIR) in predicting FCAT-DSS Reading score.  

Additionally, predictive discriminant analysis (PDA), a technique outlined by researchers 

Hosp and Fuchs (2005), was used to assess the prediction accuracy or specificity of each 

progress monitoring measure in regard to prediction of adequate performance on the FCAT-DSS 

Reading (i.e., Level > 3). Two cut-points, a high “Yellow Zone” cut-point of .70 and a “Green 

Zone” cut-point of .85, were tested as thresholds for FSP predictive power in regard to FCAT-

DSS Reading performance. This approach is in contrast to the suggestion of using the “Green 

Zone” as the primary cut-point of confidence by the Florida Department of Education. However, 

a reduced cut-point of .70 still possesses strong predictive ability in regard to FCAT-DSS 

Reading success (Foorman & Petscher, 2011; Petscher & Foorman, 2011). A “Proficient” 

designation or higher was used as the cut-point on the SRI as the predictive threshold for FCAT-

DSS Reading success. Frequencies based on the number of true positives (TP), true negatives 

(TN), false positives (FP), and false negatives (FN) in relation to FCAT-DSS Reading 

performance were reported. Hit rate, sensitivity, and specificity estimates of each measure were 

calculated and reported. Hosp and Fuchs (2005) provide the following formulas to calculate 

PDA:  

Hit Rate = (TP) + (TN) / N; Sensitivity = TP / TP + (FN); and Specificity = TN / TN + 

(FP) 
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Table 2-1. Overall sample demographics: Frequencies and percentages 

Demographic Variables  Frequency (N = 283) Percentages 

Race/ethnicity    

     African American  141 49.8 

White
a
  112 39.6 

     Hispanic  25 8.8 

     Mixed  4 1.4 

     Asian  1 0.4 

    

Grade Level    

     Sixth  8 2.8 

     Seventh  29 10.2 

     Eighth  65 23.0 

     Ninth  100 35.3 

     Tenth  54 19.1 

     Eleventh  23 8.1 

     Twelfth  4 1.4 

    

ESE Classification    

     Non-ESE  124 43.8 

     Special Ed.  159 56.2 

     ED  92 32.5 

     SLD  47 16.6 

     OHI  10 3.5 

     InD  7 2.5 

     LI  2 0.7 

     ASD  1 0.4 
Note. White

a 
= Non-Hispanic. ESE = Exceptional Student Education; ED = Emotional Disturbance; SLD = Specific 

Learning Disability; OHI = Other Health Impairment; InD = Intellectual Disability; LI = Language Impairment; 

ASD = Autism Spectrum Disorder.  
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Table 2-2. Subsample demographics for question one descriptive analyses: Frequencies and 

percentages 

Demographic Variables  Frequency (n = 263) Percentages 

Race/ethnicity    

     African American  130 49.4 

White
a
  103 39.2 

     Hispanic  25 9.5 

     Mixed  4 1.5 

     Asian  1 0.4 

    

Grade Level    

     Sixth  8 3.0 

     Seventh  29 11.0 

     Eighth  63 24.0 

     Ninth  93 35.4 

     Tenth  45 17.1 

     Eleventh  21 8.0 

     Twelfth  4 1.5 

    

ESE Classification    

     Non-ESE  112 42.6 

     Special Ed.  151 57.4 

     ED  88 33.5 

     SLD  45 17.1 

     OHI  9 3.4 

     InD  6 2.3 

     LI  2 0.8 

     ASD  1 0.4 
Note. White

a 
= Non-Hispanic. ESE = Exceptional Student Education; ED = Emotional Disturbance; SLD = Specific 

Learning Disability; OHI = Other Health Impairment; InD = Intellectual Disability; LI = Language Impairment; 

ASD = Autism Spectrum Disorder.  
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Table 2-3. Sample demographics for question one ANOVA groupings: Frequencies and 

percentages 

 Non-ESE (n = 112) ED (n = 88) SLD (n = 45) 

Demographic 

Variables 

Frequency  Percentages Frequency  Percentages Frequency  Percentages 

Race/ethnicity       

     African  

     American                      

60 53.6 42 47.7 21 46.7 

     White
a
 35 31.3 39 44.3 23 51.1 

     Hispanic 14 12.5 7 8.0 1 2.2 

     Mixed 3 2.7     

     Asian       

       

Grade Level       

     Sixth 6 5.4 2 2.3   

     Seventh 9 8.0 11 12.5 6 13.3 

     Eighth 23 20.5 19 21.6 15 33.3 

     Ninth 43 38.4 31 35.2 13 28.9 

     Tenth 19 17.0 16 18.2 9 20.0 

     Eleventh  11 9.8 7 8.0 2 4.4 

     Twelfth 1 0.9 2 2.3   
Note. White

a 
= Non-Hispanic
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Table 2-4. Sample demographics for question two multiple regression models: Frequencies and percentages 

 Overall Model 

(n = 263) 

Grade 8 

(n = 63) 

Grade 9 

(n = 93) 

Grade 10  

(n = 45) 

Demographic 

Variables 

Frequency  Percentages Frequency  Percentages Frequency  Percentages Frequency Percentages 

Race/ethnicity         

     African       

     American 

130 49.4 28 44.4 50 53.8 23 51.1 

     White
a
 103 39.2 30 47.6 31 33.3 17 37.8 

     Hispanic 25 9.5 4 6.3 10 10.8 4 8.9 

     Mixed 4 1.5 1 1.6 2 2.2 1 2.2 

     Asian 1 0.4       

         

Grade Level         

     Sixth 8 3.0       

     Seventh 29 11.0       

     Eighth 63 24.0 63 100     

     Ninth 93 35.4   93 100   

     Tenth 45 17.1     45 100 

     Eleventh  21 8.0       

     Twelfth 4 1.5       

         

ESE 

Classification 

        

Non-ESE 112 42.6 23 36.5 43 46.2 19 42.2 

Special Ed.  151 57.4 40 63.5 50 53.8 26 57.8 

     ED 88 33.5 19 30.2 31 33.3 16 35.6 

     SLD 45 17.1 15 23.8 13 14.0 9 20.0 

     OHI 9 3.4 4 6.3 2 2.2   

     InD 6 2.3 2 3.2 2 2.2 1 2.2 

     LI 2 0.8   1 1.1   

     ASD 1 0.4   1 1.1   
Note. White

a 
= Non-Hispanic. ESE = Exceptional Student Education; ED = Emotional Disturbance; SLD = Specific Learning Disability; OHI = Other Health 

Impairment; InD = Intellectual Disability; LI = Language Impairment; ASD = Autism Spectrum Disorder.  
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Table 2-5. Sample demographics for question three simple linear regression models: Frequencies 

and percentages 

 SRI Model 

(n = 282) 

FSP Model 

(n = 174) 

Demographic 

Variables 

Frequency  Percentages Frequency  Percentages 

Race/ethnicity     

     African  

     American 

140 49.6 94 54.0 

     White
a
 112 39.7 64 36.8 

     Hispanic 25 8.9 13 7.5 

     Mixed 4 1.4 3 1.7 

     Asian 1 0.4   

     

Grade Level     

     Sixth 8 2.8 4 2.3 

     Seventh 29 10.3 23 13.2 

     Eighth 65 23.0 36 20.7 

     Ninth 99 35.1 70 40.2 

     Tenth 54 19.1 29 16.7 

     Eleventh 23 8.2 11 6.3 

     Twelfth 4 1.4 1 0.6 

     

ESE Classification     

     Non-ESE 124 44.0 66 37.9 

     Special Ed. 158 56.0 108 62.1 

     ED 91 32.3 63 36.2 

     SLD 47 16.7 34 19.5 

     OHI 10 3.5 5 2.9 

     InD 7 2.5 5 2.9 

     LI 2 0.7 1 0.6 

     ASD 1 0.4   
Note. White

a 
= Non-Hispanic. ESE = Exceptional Student Education; ED = Emotional Disturbance; SLD = Specific 

Learning Disability; OHI = Other Health Impairment; InD = Intellectual Disability; LI = Language Impairment; 

ASD = Autism Spectrum Disorder.  
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CHAPTER 3 

RESULTS 

Preliminary Analyses 

Table 3-1 presents the ICC estimates for inter-rater reliability between academic 

assessment administrators, utilizing one-way random effects models and the average measures 

estimate, ranged from to .98 to 1.00 (p = < .001) (Table 3-1). ICC results indicate high levels of 

homogeneity and reproducibility, these estimates are in concordance with published estimates. 

The mean absolute agreement between database entry personnel across databases was 

approximately 99%, with an approximate mean error rate of 0.5 per 100 instances (Table 3-2). 

These results purport high levels of absolute agreement, and support the overall integrity of the 

data.  

Preliminary analysis of the dataset indicated that 20 individuals were missing data across 

all independent variables related to academic assessment; these cases were not included in the 

subsample used in research questions one and two. To prevent further deletion of cases 

containing only partial academic assessment data, single imputation by chained equations 

approach was conducted to impute missing values; imputation was utilized to salvage 1.3% of 

the data. Table 3-3 presents the comparison of the mean score differences between the overall 

sample (N = 283) and the imputed subsample (n = 263).  

Regression models were within normal limits in respect to violations of assumptions. To 

check the assumption that the conditional means of response should be a linear function of 

FCAT-DSS Reading, conditional means were plotted linearly; results are presented in Figure 3-

1. Residuals were plotted against fitted values to assess for homoscedasticity within each 

regression model; results are presented respective to the model’s presentation in Figures 3-2 

through 3-7. Skewness and kurtosis values were calculated to assess normality, values for each 
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regression model follow: Imputed subsample (skewness = 0.01; kurtosis = -0.63), Grade 8 

(skewness = -0.05; kurtosis = -0.81), Grade 9 (skewness = -0.07; kurtosis = -0.86), Grade 10 

(skewness = 0.61; kurtosis = 0.15), SRI (skewness = -0.04; kurtosis = -0.72), and FSP (skewness 

= -0.02; kurtosis = -0.77). 

Data Analysis 

Research Question One 

Overall descriptives for the outcome and predictor variables of interest for the imputed 

subsample are reported through respective means and standard deviations below. Further, 

disaggregated breakdowns by grade and disability category are presented in Table 3-4 and Table 

3-5, respectively. Additionally, descriptive statistics disaggregated by race/ethnicity are 

presented in Table 3-6. The overall descriptive statistics for the imputed subsample, comprised 

of 263 participants, are provided within each table to facilitate relative comparisons concerning 

the sample.  

For the overall imputed subsample, the mean age for participants was 16.3 (SD = 1.2). 

The mean grade level for participants comprising the imputed subsample was 8.8 (SD = 1.2). On 

average 2.8 months (SD = 5.2) elapsed between the intake date and the administration of the 

FCAT-DSS Reading. When all participants from the imputed subsample were included, the 

mean FCAT-DSS Reading score was 214.5 (SD = 21.9); expressed as a standard score, the mean 

FCAT-DSS Reading performance was 83.2 (SD = 14.8). The means and standard deviations for 

standardized independent academic variables for the subsample were as follows: IQ (M = 87.9; 

SD = 12.2), RV (M = 86.2; SD = 13.0), SWE (M = 85.2; SD = 11.7), PDE (M = 85.2; SD = 14.9), 

LWI (M = 85.5; SD = 16.7), RF (M = 84.7; SD = 12.9), PC (M = 84.1; SD = 15.0), WA (M = 

92.3; SD = 14.5). Overall, participants in the subsample achieved an average mean score of 

approximately 86.4 across standardized reading measures, or about one standard deviation below 
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the mean. The mean raw score for participants in regard to ORF was 157.3 (SD = 49.9), while 

the mean raw RC score was 24.1 (SD = 10.4). National norms provided by AIMSweb in 2012 

indicate that sixth grade students achieved an ORF mean of 154.0 (SD = 40) and an RC mean of 

20 (SD = 10.0). On average, when compared to national mean scores, individuals in this sample 

scored slightly above sixth graders in regard to ORF and below sixth graders in RC performance.  

ANOVA: Non-ESE vs. ED, Non-ESE vs. SLD, and ED vs. SLD. A one-way ANOVA 

was conducted to compare mean differences on FCAT-DSS Reading scores across three different 

groups. Table 3-7 presents descriptive statistics for those without an ESE designation (M = 88.1; 

SD = 14.4), those with a primary classification of ED (M = 79.7; SD = 14.5), and those with a 

primary classification of SLD (M = 80.6; SD = 14.3). The results of the ANOVA are presented in 

Table 3-8.  A statistically significant effect was found for at least one group in regard to FCAT-

DSS Reading scores (F[2, 242] = 9.53, p = < .001, 
2 

= .07). Further the 
2 

value of .07 is 

characterized as a small effect size, indicating that approximately 7% of the variance in FCAT-

DSS Reading score can be attributed to group membership.  

Due to a significant F value, pairwise post hoc comparisons utilizing the Shaffer-Holm 

procedure were conducted controlling for a familywise error of αfw/C = .05 for all three family 

pairs (Table 3-9). Comparisons indicated that the mean score difference of 8.4 between Non-ESE 

and ED was statistically significant at p = < .001 (t[242] = 4.07). Likewise, the mean score 

difference of 7.5 between Non-ESE and SLD was significant at p = < .004 (t[242] = 2.74). 

Lastly, the mean score difference (-0.9) between ED and SLD was not statistically significant 

(t[242] = -0.35, p = < .120), indicating that the difference between ED and SLD was likely due to 

chance.  
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The results from the correlational analysis are presented in Table 3-10. As expected, 

many of the academic variables were moderately to highly correlated. To examine for the 

presence of multicollinearity, VIF was calculated for each academic variable of interest by 

means of multiple regression analysis. None of the independent variables approached the critical 

VIF value set at 10. Therefore, multicollinearity was deemed to be within acceptable limits for 

the dataset. However, LWI approached moderate VIF levels of 5.0 to 5.2 with respect to the 

following variables: IQ, SWE, PDE, RF, RC, ORF, and RV. Considering that LWI measures 

decoding, a foundational component to reading, moderate levels of collinearity are to be 

expected. Of note, although LWI was included within all initial models, the variable was 

excluded by stepwise multiple regression procedures in all final models except for Grade 10. 

Research Question Two 

Four multiple regression analyses (i.e., Overall imputed subsample, Grade 8 subsample, 

Grade 9 subsample, and Grade 10 subsample), utilizing backward elimination stepwise multiple 

regression based on bias corrected Akaike information criterion, were constructed to determine if 

predictor variables remained stable across grade levels in relation to FCAT-DSS Reading scores. 

All predictor variables were initially included in modeling procedures for each group. The 

predictor variables were age at intake, months between intake and FCAT-DSS Reading 

administration, IQ, RV, SWE, PDE, LWI, RF, PC,WA, ORF, and RC. The sequence of 

presentation for each group of models is as follows: (1) multiple simultaneous regression 

analysis of initial model, (2) comparison of competing models selected via stepwise multiple 

regression based on AICc, and (3) multiple simultaneous regression analysis of model of best fit. 

When all regressors were included in the initial model which included all grades and all 

participants within the subsample (Table 3-11), the model accounted for approximately 38% of 

the variance within FCAT-DSS Reading scores (multiple R
2 
= .38, adjusted R

2 
= .35). The overall 
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model was highly predictive and significant at p = < .001 (F[12, 250] = 12.8). Three of the 

independent variables exhibited significant main effects in regard to prediction of the outcome 

variable (i.e., IQ, RC, and months between intake and FCAT-DSS Reading administration). IQ 

was a significant predictor of FCAT-DSS Reading performance (t[250] = 3.81, p = < .001), 

while both RC (t[250] = 2.60) and months between intake and FCAT-DSS Reading 

administration (t[250] = 2.55) were significant at p = .010 and p = .011, respectively. Although 

results indicate that scoring highly on the aforementioned variables is related to achieving higher 

FCAT-DSS Reading scores, the relative weight, or predictor importance, within the model 

cannot be determined due to the use of unstandardized regression coefficients.  

A total of seven subsequent models were generated via stepwise multiple regression 

based on a criterion of relative AICc. The aforementioned model, which included all predictor 

variables, produced a relative AICc of 1319.25. The initial model’s AICc of 1319.25 represents a 

Δi of 9.36 when compared to the “model of best fit” (i.e., AICc = 1309.89). A Δi of 9.36 is 

substantial, such that one can assume that the initial model is 107.89 (ER) times less probable to 

represent the most parsimonious model when compared to the model of best fit selected in Step 

7. Likewise, the initial model accounted for an overall wiAICc of .003, indicating that there is 

only a .003% chance that this model represents the most parsimonious model.  

Table 3-12 presents the results of the stepwise procedures for the seven subsequent 

models generated via stepwise multiple regression based on a criterion of relative AICc. A 

summary of the subsequent models produced through the stepwise procedure follows: Step 1: 

excluded age (AICc = 1317.10; Δi = 7.22); Step 2: excluded age and PC (AICc = 1315.16; Δi = 

5.28); Step 3: excluded age, PC, and WA (AICc = 1313.41; Δi = 3.53); Step 4: excluded age, PC, 

WA, and LWI (AICc = 1312.17; Δi = 2.28); Step 5: excluded age, PC, WA, LWI, and RF (AICc = 
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1311.11; Δi = 1.22); Step 6: excluded age, PC, WA, LWI, RF, and ORF (AICc = 1310.40; Δi = 

.51); Step 7: excluded age, PC, WA, LWI, RF, ORF, and PDE (AICc = 1309.89; wiAICc = .343). 

The final model (see Step 7) included IQ, SWE, RC, months between intake and FCAT-DSS 

Reading administration, and RV, arranged serially by relative importance. Although this model 

was selected as the most parsimonious, providing meaningful inferences is problematic. For 

instance, there is strong evidence that the failure to include variables contained within Step 4 (Δi 

= 2.28), Step 5 (Δi = 1.22), and/or Step 6 (Δi = .51) significantly increases the likelihood that the 

final model is errant in its approximation. However, if a relative heuristic of .90 (acc wi) is 

employed, a reasonable assertion can be made that the variables contained within Steps 4-7 

provide a 90.4% chance of containing the best model of fit. Further, using this heuristic we can 

assert with confidence that the initial model and the models contained within Steps 1- 3 can all 

be rejected as possible models of best fit.  

Table 3-13 presents the simultaneous multiple regression analyses of the final model of 

best fit generated through the use of the stepwise model-fitting procedure. The final model 

included IQ, SWE, RC, months between intake and FCAT-DSS Reading administration, and RV 

as predictor variables. The reduced model accounted for approximately 37% of the variance 

within FCAT-DSS Reading scores (multiple R
2 

= .37, adjusted R
2 

= .36). The overall model was 

highly predictive and significant at p = < .001 (F[5, 257] = 28.89, ƒ
2
 = .59). Examination of the 

ƒ
2 

value indicated that the effect size for the overall model was large in terms of prediction. Four 

of the independent variables exhibited significant main effects in regard to prediction of the 

outcome variable. These included IQ (t[257] = 4.01, p = < .001, 
2
 = .23), SWE (t[257] = 3.58, p 

= < .001, 
2
 = .08), RC (t[257] = 3.40, p = < .001, 

2
 = .03), and months between intake and 

FCAT-DSS Reading administration (t[257] = 2.54, p = .012, 
2
 = .01). Examination of the 
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predictor variables indicated the effect size for IQ was medium to large, explaining 23% of the 

variance, while SWE (8%) and RC (3%) both had small effect sizes. Although the months 

between intake and FCAT-DSS Reading administration significantly predicted the outcome 

variable, it did not produce a substantively significant effect size. The reduced model, when 

compared to the initial model containing all twelve predictor variables, produced ΔF = 16.09, 

ΔR
2
 = -.01, and Δadj. R

2 
= .01. Thus, a small change in adjusted R

2 
(.01) indicates that not only is 

the selected model more parsimonious, but it is also approximately equivalent to the original 

model in regard to prediction of the outcome variable.  

Table 3-14 presents the simultaneous multiple regression analyses for the initial eighth 

grade model, which included all twelve regressors. The model accounted for approximately 47% 

of the variance within FCAT-DSS Reading scores (multiple R
2 

= .47, adjusted R
2 

= .34). The 

overall model was significant at p = < .001 (F[12, 50] = 12.8). However, only one of the 

independent variables exhibited a significant main effect in relation to predicting FCAT-DSS 

Reading scores: IQ (t[50] = 3.81, p = < .008). Results indicate that not only is scoring highly on 

IQ related to achieving higher FCAT-DSS Reading scores, but that it is the most important 

predictor within the model. 

The initial model for Grade 8, comprised of all predictor variables, produced a relative 

AICc of 329.55. The initial model’s AICc represented a Δi of 18.36 compared to the final model 

in Step 8 (i.e., AICc = 311.19). A Δi of 18.36 is substantial, indicating that the final model is 

9,702.83 (ER) times more likely to represent the most parsimonious model compared to the 

model containing all twelve predictor variables. Likewise, the initial model accounted for a 

meager overall wiAICc of less than .0001, indicating that there is less than a .0001% chance that 

this model represents the most parsimonious model.  
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Table 3-15 presents the results of the stepwise procedures for the eight successive models 

generated via stepwise multiple regression based on a criterion of relative AICc. A summary of 

the subsequent models produced through the stepwise procedure follows: Step 1: excluded age 

(AICc = 326.62; Δi = 15.43); Step 2: excluded age and PDE (AICc = 323.78; Δi = 12.59); Step 3: 

excluded age, PDE, and RF (AICc = 321.16; Δi = 9.97); Step 4: excluded age, PDE, RF, and RV 

(AICc = 318.70; Δi = 7.51); Step 5: excluded age, PDE, RF, RV, and SWE (AICc = 316.57; Δi = 

5.38); Step 6: excluded age, PDE, RF, RV, SWE, and ORF (AICc = 314.45; Δi = 3.26); Step 7: 

excluded age, PDE, RF, RV, SWE, ORF, and PC (AICc = 313.94; Δi = 2.75); Step 8: excluded 

age, PDE, RF, RV, SWE, ORF, PC, and LWI (AICc = 311.19; wiAICc = .645). The model of best 

fit (see Step 8) included IQ, RC, months between intake and FCAT-DSS Reading administration, 

and WA (arranged serially by relative importance). The model selected in Step 8, accounted for a 

wiAICc of .645, or 64.5% chance being the true model of best fit. If the relative heuristic of .90 

(acc wi) is employed, a reasonable assertion can be made that the variables contained within 

Steps 6-8 provide a 93.5% chance of containing the best model of fit. Further, using this heuristic 

we can confidently affirm that the initial model and the models produced in Steps 1-5 can all be 

rejected as possible models of best fit.  

The final model of best fit for Grade 8 retained months between intake and FCAT-DSS 

Reading administration, IQ, WA, and RC as predictor variables (Table 3-16). The reduced model 

accounted for approximately 44% of the variance within FCAT-DSS Reading scores (multiple R
2 

= .44, adjusted R
2 

= .41). The final model was also highly predictive, had a large effect size, and 

was significant at p = < .001 (F[4, 58] = 11.57, ƒ
2
 = .79). In the final model, IQ (t[58] = 3.51, p = 

< .001, 
2
 = .23) remained a significant predictor and had medium to large effect size, explaining 

23% of the variance. RC (t[58] = 2.39, p = < .001, 
2
 = .05) also was a statistically significant 
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predictor of FCAT-DSS Reading scores, with a small effect size of 5%. Although neither 

variable was a statistically significant predictor of the outcome variable, both months between 

intake and FCAT-DSS Reading administration and WA had small effect sizes of.08 and .07, 

respectively. This model, when compared to the Grade 8 model containing all twelve predictor 

variables, produced ΔF = -1.23, ΔR
2
 = -.03, and Δadj. R

2 
= .06. Despite removing eight predictor 

variables, the model remained approximately equivalent to the original model, while gaining a 

small amount of predictive power. 

Table 3-17 displays the simultaneous multiple regression analyses for the initial model 

for Grade 9, which included all regressors. The model accounted for approximately 48% of the 

variance within FCAT-DSS Reading scores (multiple R
2 

= .48, adjusted R
2 
= .40). The model 

was highly predictive and significant at p = < .001 (F[12, 80] = 6.20). Two independent variables 

(i.e., RC and RV) exhibited significant main effects in regard to prediction of the outcome 

variable: RC was significant (t[80] = 2.93) at p = .004, while RV (t[80] = 2.01) was significant at 

p = .042.  

A total of nine subsequent models were generated utilizing a stepwise model-fitting 

procedure. The initial Grade 9 model, which included all predictor variables, carried a relative 

AICc of 460.96. The initial model’s AICc produced a Δi of 18.25 compared to final model (Step 

9). A Δi of 18.25 indicates that the initial model is 9,161.15 (ER) times less likely to represent 

the most parsimonious model when compared to the model of best fit selected in Step 9.  

Table 3-18 presents the results of the stepwise procedures for the nine successive models 

generated via stepwise multiple regression based on a criterion of relative AICc. A summary of 

the subsequent models produced through the stepwise procedure follows: Step 1: excluded PC 

(AICc = 458.36; Δi = 15.64); Step 2: excluded PC and RF (AICc = 455.87; Δi = 13.16); Step 3: 
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excluded PC, RF, and age (AICc = 453.61; Δi = 10.89); Step 4: excluded PC, RF, age, and PDE 

(AICc = 451.45; Δi = 8.74); Step 5: excluded PC, RF, age, PDE, and WA(AICc = 449.38; Δi = 

6.66); Step 6: excluded PC, RF, age, PDE, WA, and LWI (AICc = 447.17; Δi = 4.45); Step 7: 

excluded PC, RF, age, PDE, WA, LWI, and months between intake and FCAT-DSS Reading 

administration (AICc = 446.23; Δi = 3.52); Step 8: excluded PC, RF, age, PDE, WA, LWI, 

months between intake and FCAT-DSS Reading administration, and IQ (AICc = 443.74; Δi = 

1.03); Step 9: excluded PC, RF, age, PDE, WA, LWI, months between intake and FCAT-DSS 

Reading administration, IQ, and ORF (AICc = 442.71; wiAICc = .517). The final model in Step 9 

included RC, RV, and SWE (presented serially by relative importance within the model). 

However, failure to retain ORF as a predictor, which was removed following Step 8 (Δi = 1.03), 

significantly increases the likelihood that the final model is missing a variable that could add 

important predictive value. If the relative heuristic of .90 (acc wi) is again used as a cut-point, the 

candidate models contained within Steps 7-9 provide a 91.6% chance of containing the best 

model of fit. It is important to note, however, that Step 7 accounts for less than 10% of the 

overall weight (wiAICc = 8.27), indicating that its inclusion may not be necessary if parsimony is 

desired.  

The final model for Grade 9 retained RC, RV, and SWE as predictor variables (Table 3-

19). These predictors accounted for approximately 46% of the variance within FCAT-DSS 

Reading scores (multiple R
2 

= .46, adjusted R
2 

= .45). The model was highly predictive and 

significant at p = < .001 (F[3, 89] = 25.66, ƒ
2
 = .85). Examination of the ƒ

2 
value indicated that 

the effect size for the overall model was large. All three of the retained variables exhibited 

significant main effects: RC (t[89] = 3.67, p = < .001, 
2
 = .08), RV (t[89] = 2.87, p = .005, 

2
 = 

.16), and SWE (t[89] = 2.49, p = .015, 
2
 = .22). Examination of the predictor variables indicated 
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the effect sizes for SWE and RV were both medium, explaining 22% and 16% of the variance, 

respectively. While the effect size for RC was small, explaining 8% of the variance. Of note, 

because all retained variables were scaled similarly, standardized coefficients (β) can be used to 

interpret each variables relative importance to the model. For instance, if both RV and SWE are 

held constant, a change in RC (β = .38) by one standard deviation would necessarily change the 

observed FCAT-DSS Reading score by .38 standard deviations. Likewise, if all other variables 

were held constant, a change to either RV (β = .26) or SWE (β = .23) by one standard deviation 

would change the FCAT-DSS Reading score by .26 or .23 standard deviations, respectively. 

Lastly, when compared to the initial model containing all twelve predictor variables, the reduced 

model produced ΔF = 19.46, ΔR
2
 = -.02, and Δadj. R

2
 = .05. A small change in adjusted R

2
 (.05) 

indicates that not only is the selected model more parsimonious, but that it also gained predictive 

power.  

When all regressors were included in the initial model for Grade 10 (Table 3-20), the 

model accounted for approximately 54% of the variance within FCAT-DSS Reading scores 

(multiple R
2 

= .54, adjusted R
2
 = .36). The overall model was predictive of the outcome variable 

and significant at p = .005. (F[12, 32] = 3.10). Two of the independent variables exhibited 

significant main effects in regard to prediction. Of these, IQ was the more significant predictor 

(t[32] = 3.19, p = .003) compared to LWI (t[32] = 2.6, p = .037).  

Originally eight models were chosen using model-fitting procedure based on selection 

criterion of AIC. However, post hoc analysis indicated that two of these models increased the 

AICc and therefore needed to be excluded due to selection bias. This is common when AIC is 

used as sole criteria on models with small sample sizes. Thus, only six models were included in 

the analysis, results are summarized in Table 3-21. The initial model produced a relative AICc of 
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251.21. The initial model’s AICc represents a substantial Δi of 15.86 when compared to the 

model of best fit selected in Step 6 (i.e., AICc = 235.35). A summary of the models produced 

through the stepwise procedure follows: Step 1: excluded age (AICc = 247.48; Δi = 12.13); Step 

2: excluded age and PDE (AICc = 244.04; Δi = 8.69); Step 3: excluded age, PDE, and SWE (AICc 

= 240.79; Δi = 5.44); Step 4: excluded age, PDE, SWE, and months between intake and FCAT-

DSS Reading administration (AICc = 238.34; Δi = 2.99); Step 5: excluded age, PDE, SWE, 

months between intake and FCAT-DSS Reading administration, and RF (AICc = 237.21; Δi = 

1.86); Step 6: excluded age, PDE, SWE, months between intake and FCAT-DSS Reading 

administration, RF, and RC (AICc = 235.35; wiAICc = .588). The final or “model of best fit” 

(Step 6) included IQ, LWI, WA, ORF, PC and RV within the respective model (arranged serially 

by relative importance).  

Table 3-22 presents the simultaneous multiple regression analyses for the final reduced 

model. The model accounted for approximately 50% of the variance within FCAT-DSS Reading 

scores (multiple R
2
 = .50, adjusted R

2 
= .42). The model was highly predictive, had a large effect 

size, and significant at p = < .001 (F[6, 38] = 6.29, ƒ
2
 = 1.0). Four of the independent variables 

exhibited significant main effects in regard to prediction of the outcome variable. These include 

IQ (t[38] = 3.30, p = < .002, 
2
 = .31), LWI (t[38] = -2.49, p = < .017, 

2
 = .00), WA (t[257] = 

2.17, p = < .036, 
2
 = .06), and ORF (t[38] = 2.20, p = .034, 

2
 = .09). Examination of the 

predictor variables indicated the effect size for IQ was large, explaining 31% of the variance, 

while WA and ORF had small effects, explaining 6% and 9% of the variance, respectively. The 

remaining variables did not produce substantively significant effect sizes. For this model, 

standardized coefficients (β) can be used as a metric to compare the relative importance for each 

significant variable. The relative importance of each variable in regard to FCAT-DSS Reading 
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prediction is as follows: IQ (β = .52), LWI (β = -.60), WA (β = .41), and ORF (β = .39). The 

reduced model, when compared to the initial model containing all twelve predictor variables, 

produced ΔF = 3.19, ΔR
2
 = -.04, and Δadj. R

2
 = .12. In regard to prediction, based on the change 

in adjusted R
2
 (.12), this model possesses more predictive utility than original model which 

included all twelve variables.  

Although this model was selected as the most parsimonious for Grade 10, due to the 

small sample size, providing meaningful inferences is troublesome. For instance, there is 

evidence that the failure to include variables contained within Step 4 (Δi = 2.99) and Step 5 (Δi = 

1.86) significantly increases the likelihood that the final model is errant in its approximation. 

Further, if a relative heuristic of .90 (acc wi) is used (i.e., Steps 4-6 provide a 95.2%), we are only 

able to confidently exclude four regressors from the initial model with any reasonable certainty.  

Research Question Three 

Two separate simple linear regression models were constructed to identify the predictive 

validity of both the SRI and the FAIR in regard to FCAT-DSS Reading score. Table 3-23 

contains relevant descriptive statistics, describing both regression model subsamples. Simple 

linear regression models were for both the SRI and the FSP. PDA was also conducted on both 

instruments to quantify the respective hit rate, sensitivity, and specificity of each instrument in 

relation to FCAT-DSS Reading performance prediction.  

Table 3-24 presents the results of the simple linear regression model for SRI as the 

predictor variable and the FCAT-DSS as the dependent variable. SRI scores significantly 

predicted FCAT-DSS Reading scores (B = 0.39, t[280] = 8.80, p = < .001, ƒ
2 

= .28). 

Additionally, the squared multiple correlation was R
2 

= .22 (adjusted R
2 

= 0.21). Results indicate 

that SRI scores are significant predictors of FCAT-DSS Reading scores, accounting for 
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approximately 22% of the variance within the model. Further, examination of the ƒ
2 

value 

indicated that the SRI had a medium effect size on FCAT-DSS Reading scores.  

Table 3-25 presents the results of the simple linear regression model for FSP as the 

predictor variable and the FCAT-DSS as the dependent variable. The regression coefficient for 

FSP was 0.31, and was highly predictive of FCAT-DSS Reading scores (t[172] = 8.33, p = < 

.001, ƒ
2 

= .41). FSP scores accounted for approximately 29% of the variance within FCAT-DSS 

Reading scores (multiple R
2 

= .29, adjusted R
2 

= .28). Results indicate that achieving higher FSP 

scores are significantly related to achieving higher scores on the FCAT-DSS Reading. Further, 

examination of the ƒ
2 

value indicated that the FSP had a large effect size on FCAT-DSS Reading 

scores. 

Table 3-26 presents the relevant statistics for the PDA conducted for both the SRI and the 

FAIR as predictors of FCAT-DSS Reading Level. Descriptive analyses indicate that individuals 

within the SRI subsample passed the FCAT-DSS Reading with a Level 3 or higher at a rate of 

14.9%, with a mean FCAT-DSS Reading Level of  1.6 (SD = .9). Likewise, individuals 

belonging to the FSP subsample achieved an average overall FCAT-DSS Reading Level of 1.5 

(SD = .8), and passed the FCAT-DSS Reading at a rate of 12.1%.  

Results from the PDA conducted on the SRI indicate that using “Proficient” as a 

determinant cut-point effectively predicted FCAT-DSS Reading achievement with 73.8% 

accuracy (i.e., hit rate). The sensitivity index, or true positive rate, for the SRI indicated that the 

measure was 59.5% accurate in identifying students who had mastered the skills necessary to 

pass the FCAT-DSS Reading (i.e., Level > 3). In regard to specificity, or the true negative rate, 

only 64.9% of students who achieved above “Proficient” on the SRI actually achieved a passing 

score on the FCAT-DSS Reading. 



 

91 

 

Using the .85 threshold as a cut-point for the FSP yielded a 91.9% hit rate in terms of 

achievement prediction on the FCAT-DSS Reading. The high number of false negatives (i.e., 

students who did not meet the .85 threshold but achieved a Level > 3) provided for a low 

sensitivity index (41.2%). The .85 cut-point demonstrated excellent specificity as 100% of 

students who achieved an FSP of .85 or above achieved a passing score on the FCAT-DSS 

Reading.  

The .70 threshold proved equally accurate at predicting FCAT-DSS performance. The 

evidenced hit rate indicates that an FSP cut-point of .70 was 93.1% accurate in predicting student 

outcomes on the FCAT-DSS Reading. Similar to the .85 FSP threshold, the high number of false 

negatives (i.e., proportional to the true positives) led to a low sensitivity index (52.4%). In regard 

to specificity, only 1.3% of students who achieved an FSP of .70 or higher did not achieve at 

least a Level 3 on the FCAT-DSS Reading. Despite the greater chance for false positives due to a 

lower threshold, the .70 cut-point outperformed the .85 cut-point in terms of both hit rate and 

sensitivity. Overall, results from the sample indicate that an FSP cut-point of .70 had more 

overall predictive utility in terms of FCAT-DSS Reading achievement than using an FSP 

threshold of .85 for this sample. 
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Table 3-1. ICC estimates (one-way random effects model) for inter-rater reliability on academic 

assessments 

Academic Assessment ICC Single Measures ICC Average 

Measures 

ICC Significance 

WASI .97 .98 < .001*** 

PPVT-4 .99 .99 < .001*** 

TOWRE .99 .99 < .001*** 

WJ-III ACH 1.00 1.00 < .001*** 

AIMSweb ORF 1.00 1.00 < .001*** 

AIMSweb RC .99 .99 < .001*** 
Note. WASI = Wechsler Abbreviated Scale of Intelligence; PPVT-4 = Peabody Picture Vocabulary Test – Fourth 

Edition; TOWRE = Test of Word Reading Efficiency; Woodcock-Johnson Tests of Achievement – Third Edition; 

ORF = Oral Reading Fluency; RC =Reading Comprehension. 

*p < .05., **p < .01., ***p < .001. 
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Table 3-2. Absolute agreement estimates for inter-rater reliability on academic assessments 

Academic Databases  Percent Agreement Error Rate 

Assessment Raw Data 

WASI Score Translation 

PPVT-4 Score Translation 

TOWRE Score Translation 

WJ-III ACH Score Translation 

99.9 .05 

99.1 .9 

100 .0 

99.3 .7 

99.3 .7 
Note. WASI = Wechsler Abbreviated Scale of Intelligence; PPVT-4 = Peabody Picture Vocabulary Test – Fourth 

Edition; TOWRE = Test of Word Reading Efficiency; Woodcock-Johnson Tests of Achievement – Third Edition. 
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Table 3-3. Mean score differences between overall sample and imputed subsample 

 Overall Sample  

[N = 283] 

Imputed Subsample  

[n = 263] 

Overall vs. Imputed 

Subsample 

Variables Mean (SD) Mean (SD)  Mean Difference 

Age at intake 16.4 (1.2) 16.3 (1.2) -.1 

Months
a 

2.7 (5.0) 2.8 (5.2) +.1 

FCAT-DSS std. 83.5(15.0) 83.2 (14.8) -.3 

FCAT-DSS Level 1.6 (.84) 1.5 (.84) -.1 

IQ  88.2 (12.0) 87.9 (12.2) -.3 

RV  86.3 (13.1) 86.2 (13.0) -.1 

SWE  85.2 (11.5) 85.2 (11.7) .0 

PDE  85.3 (14.7) 85.2 (14.9) -.1 

LWI  85.5 (16.7) 85.5 (16.7) .0 

RF  84.5 (12.9) 84.7 (12.9) +.2 

PC  84.1 (15.1) 84.1 (15.0) .0 

WA  92.2 (14.5) 92.3 (14.5) +.1 

ORF  157.4 (50.1) 157.3 (49.9) -.1 

RC  24.1 (10.4) 24.1 (10.4) .0 
Note. Months

a
 = Number of months between intake and FCAT-DSS Reading. FCAT-DSS std. = Florida 

Comprehensive Test 2.0 – Reading Developmental Scaled Score transformed standardized score; IQ = WASI FSIQ-

2; RV = PPVT-4 Receptive Vocabulary; SWE = TOWRE Sight Word Efficiency; PDE = TOWRE Phonemic 

Decoding Efficiency; LWI = WJ-III ACH Letter Word Identification; RF = WJ-III ACH Reading Fluency; PC = 

WJ-III ACH Passage Comprehension; WA = WJ-III ACH Word Attack; ORF = AIMSweb Oral Reading Fluency 

(R-CBM); RC = AIMSweb Reading Comprehension (Maze-CBM).
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Table 3-4. Descriptive statistics for imputed subsample by grade 

 Subsample 

[N = 263] 

Grade 6 

[n = 8] 

Grade 7 

[n = 29] 

Grade 8 

[n = 63] 

Grade 9 

[n = 93] 

Grade 10 

[n = 45] 

Grade 11 

[n = 21] 

Grade 12 

[n = 4] 

Variables Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  

Age at intake 16.3 (1.2) 15.7 (1.4) 15.8 (1.4) 15.9 (1.2) 16.4 (1.1) 16.8 (1.2) 17.1 (.8) 17.7 (.5) 

Months
a 

2.8 (5.2) 2.4 (3.3) 1.8 (6.3) 2.9 (5.0) 3.2 (5.2) 3.2 (4.6) 1.4 (5.9) 3.3 (4.1) 

FCAT-DSS
b
  214.5 (21.9) 199.1 (17.2) 208.4 (21.9) 214.5 (22.0) 213.1 (21.1) 215.9 (22.5) 229.9 (19.3) 227.9 (18.6) 

FCAT-DSS std. 83.2 (14.8) 81.8 (12.1) 84.1 (15.5) 85.2 (14.7) 82.0 (14.2) 79.3 (16.3) 89.2 (14.0) 88.0 (13.0) 

IQ  87.9 (12.2) 78.6 (13.4) 85.3 (13.6) 87.9 (11.9) 86.7 (11.1) 90.7 (12.2) 94.8 (12.5) 88.0 (9.6) 

RV  86.2 (13.0) 85.0 (11.6) 84.0 (12.7) 88.1 (12.8) 83.9 (13.7) 87.8 (11.4) 91.7 (14.2) 82.5 (10.1) 

SWE  85.2 (11.7) 78.4 (12.6) 84.0 (11.6) 86.2 (11.9) 84.1 (11.7) 86.7 (10.6) 88.8 (12.9) 80.5 (5.3) 

PDE  85.2 (14.9) 76.3 (12.5) 83.4 (16.3) 85.2 (14.8) 84.3 (14.6) 86.9 (14.6) 92.3 (15.9) 80.0 (9.1) 

LWI  85.5 (16.7) 80.3 (17.3) 79.2 (19.6) 86.9 (16.3) 84.0 (17.7) 89.2 (13.3) 90.8 (14.1) 82.3 (12.2) 

RF  84.7 (12.9) 75.6 (7.4) 81.3 (13.5) 86.1 (12.2) 82.5 (13.2) 88.6 (11.9) 89.6 (13.7) 83.5 (14.6) 

PC  84.1 (15.0) 75.0 (16.1) 78.9 (14.1) 85.6 (15.3) 82.2 (15.9) 87.4 (10.7) 91.7 (15.5) 85.8 (14.1) 

WA  92.3 (14.5) 86.0 (15.1) 87.8 (15.4) 93.3 (13.7) 91.5 (14.1) 95.2 (13.5) 96.8 (18.4) 86.0 (9.4) 

ORF  157.3 (49.9) 119.5 (58.4) 136.3 (46.1) 150.5 (41.7) 154.2 (50.1) 181.2 (49.4) 181.7 (53.4) 168.0 (21.3) 

RC  24.1 (10.4) 15.1 (8.7) 19.9 (9.2) 22.9 (9.9) 23.5 (10.2) 29.3 (10.1) 27.1 (10.6) 27.3 (5.6) 
Note. Months

a
 = Number of months between intake and FCAT-DSS Reading. FCAT-DSS

b 
= Scaled score provided by FLDOE. FCAT-DSS std. = Florida 

Comprehensive Test 2.0 – Reading Developmental Scaled Score transformed standardized score; IQ = WASI FSIQ-2; RV = PPVT-4 Receptive Vocabulary; 

SWE = TOWRE Sight Word Efficiency; PDE = TOWRE Phonemic Decoding Efficiency; LWI = WJ-III ACH Letter Word Identification; RF = WJ-III ACH 
Reading Fluency; PC = WJ-III ACH Passage Comprehension; WA = WJ-III ACH Word Attack; ORF = AIMSweb Oral Reading Fluency (R-CBM); RC = 

AIMSweb Reading Comprehension (Maze-CBM). 
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Table 3-5. Descriptive statistics for imputed subsample by ESE classification 

 Subsample 

[N = 263] 

Non-ESE 

[n = 112] 

All ESE 

[n = 151] 

ED 

[n = 88] 

SLD 

[n = 45] 

OHI 

[n = 9] 

InD 

[n = 6] 

Variables Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  

Age at intake 16.3 (1.2) 16.3 (1.2) 16.3 (1.2) 16.3 (1.2) 16.3 (1.3) 16.4 (1.6) 16.7 (1.4) 

Months
a 

2.8 (5.2) 3.0 (5.3) 2.6 (5.1) 2.8 (5.0) 2.9 (5.3) 1.0 (5.2) 1.0 (4.8) 

FCAT-DSS std. 83.2 (14.8) 88.1 (14.4) 79.6 (14.1) 79.7 (14.5) 80.6 (14.3) 78.0 (13.6) 70.8 (12.5) 

IQ  87.9 (12.2) 91.8 (11.1) 85.1 (12.2) 85.8 (12.9) 84.9 (10.7) 87.0 (12.8) 76.8 (12.5) 

RV  86.2 (13.0) 88.3 (12.3) 84.7 (13.4) 85.1 (13.6) 83.9 (12.9) 88.1 (10.6) 75.3 (17.3) 

SWE  85.2 (11.7) 88.3 (10.6) 82.9 (11.9) 83.6 (13.1) 82.4 (10.4) 84.6 (9.1) 74.2 (9.3) 

PDE  85.2 (14.9) 90.1 (12.6) 81.6 (15.6) 83.9 (16.6) 78.1 (13.2) 82.4 (11.3) 69.8 (9.9) 

LWI  85.5 (16.7) 90.9 (11.3) 81.5 (18.8) 82.3 (21.2) 80.5 (14.8) 83.7 (12.9) 70.2 (20.4) 

RF  84.7 (12.9) 89.0 (10.5) 81.4 (13.7) 81.9 (15.4) 81.9 (11.5) 80.6 (8.2) 74.2 (9.7) 

PC  84.1 (15.0) 87.8 (10.7) 81.4 (17.1) 81.4 (17.8) 83.1 (13.5) 86.6 (10.6) 61.8 (29.4) 

WA  92.3 (14.5) 97.8 (12.4) 88.2 (14.6) 88.9 (16.1) 87.4 (12.0) 90.2 (8.5) 79.5 (17.5) 

ORF  157.3 (49.9) 171.8 (39.6) 146.5 (54.1) 147.9 (59.5) 146.4 (47.4) 145.4 (31.2) 115.5 (47.9) 

RC  24.1 (10.4) 27.0 (9.8) 21.9 (10.4) 22.4 (11.2) 21.7 (9.6) 20.9 (7.8) 15.8 (7.8) 
Note. Months

a
 = Number of months between intake and FCAT-DSS Reading. FCAT-DSS std. = Florida Comprehensive Test 2.0 – Reading Developmental 

Scaled Score transformed standardized score; IQ = WASI FSIQ-2; RV = PPVT-4 Receptive Vocabulary; SWE = TOWRE Sight Word Efficiency; PDE = 

TOWRE Phonemic Decoding Efficiency; LWI = WJ-III ACH Letter Word Identification; RF = WJ-III ACH Reading Fluency; PC = WJ-III ACH Passage 

Comprehension; WA = WJ-III ACH Word Attack; ORF = AIMSweb Oral Reading Fluency (R-CBM); RC = AIMSweb Reading Comprehension (Maze-CBM). 
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Table 3-6. Descriptive statistics for imputed subsample by race/ethnicity 

 Imputed Subsample 

[N = 263] 

African American 

[n = 130] 

White
a
 

[n = 103] 

Hispanic 

[n =25] 

Variables Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  

Age at intake 16.3 (1.2) 16.3 (1.2) 16.2 (1.3) 16.9 (1.4) 

Months
b 

2.8 (5.2) 3.7 (5.3) 2.6 (4.9) 1.4 (5.6) 

FCAT-DSS std. 83.2 (14.8) 82.2 (13.8) 84.1 (15.6) 85.4 (17.9) 

IQ  87.9 (12.2) 86.1 (11.8) 90.0 (12.3) 89.4 (13.3) 

RV  86.2 (13.0) 81.4 (12.4) 93.2 (10.7) 81.8 (12.7) 

SWE  85.2 (11.7) 85.3 (11.7) 85.0 (11.8) 84.6 (12.1) 

PDE  85.2 (14.9) 83.4 (14.9) 86.6 (15.1) 87.3 (14.1) 

LWI  85.5 (16.7) 84.0 (16.7) 86.5 (17.2) 87.4 (16.2) 

RF  84.7 (12.9) 83.4 (11.4) 86.3 (14.5) 83.6 (13.2) 

PC  84.1 (15.0) 82.3 (15.5) 87.6 (14.1) 80.3 (14.8) 

WA  92.3 (14.5) 89.4 (17.8) 93.7 (13.6) 93.2 (16.6) 

ORF  157.3 (49.9) 152.1 (46.6) 162.5 (53.6) 156.1 (52.5) 

RC  24.1 (10.4) 22.1 (9.3) 26.4 (11.0) 23.8 (11.5) 
Note. White

a 
= Non-Hispanic. Months

b
 = Number of months between intake and FCAT-DSS Reading. FCAT-DSS std. = Florida Comprehensive Test 2.0 – 

Reading Developmental Scaled Score transformed standardized score; IQ = WASI FSIQ-2; RV = PPVT-4 Receptive Vocabulary; SWE = TOWRE Sight Word 

Efficiency; PDE = TOWRE Phonemic Decoding Efficiency; LWI = WJ-III ACH Letter Word Identification; RF = WJ-III ACH Reading Fluency; PC = WJ-III 

ACH Passage Comprehension; WA = WJ-III ACH Word Attack; ORF = AIMSweb Oral Reading Fluency (R-CBM); RC = AIMSweb Reading Comprehension 

(R-Maze).
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Table 3-7. Descriptive statistics for ANOVA of FCAT-DSS Reading  

Group N Mean SD 

Non-ESE 112 88.1 14.4 

ED 88 79.7 14.5 

SLD 45 80.6 14.3 
Note. n = 245. ESE = Exceptional Student Education; ED = Emotional Disturbance; SLD = Specific Learning 

Disability. 
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Table 3-8. One-way ANOVA procedure for FCAT-DSS Reading  

 df Sum of 

Squares 

Mean Square F Pr>F 

Between 2 3953.85 1976.85 9.53 < .001*** 

Within 242 50226.57 207.55   

Corrected Total 244 54180.42    
Note. n = 245. FCAT-DSS = Florida Comprehensive Test 2.0 – Reading Developmental Scaled Score. 
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Table 3-9. Shaffer-Holm procedure of pairwise comparisons for FCAT-DSS Reading  

Rank Family Comparison Mean Difference F T p C αfw/C 

1 Non-ESE vs.  ED 8.4 16.55 4.07 < .001*** 1 .05 

2 Non-ESE vs. SLD 7.5 8.54 2.74 .004** 1 .05 

3 ED vs. SLD -0.9 0.12 -0.35 .120 1 .05 
Note. n = 245. FCAT-DSS = Florida Comprehensive Test 2.0 – Reading Developmental Scaled Score. 

*p < .05., **p < .01., ***p < .001. 
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Table 3-10. Pearson product-moment correlation between variables 

 Age Months IQ SWE PDE LWI RF PC WA RC ORF RV FCAT 

Age
a 

1.00             

Months
b 

-.08 1.00            

IQ -.13 -.08 1.00           

SWE -.29 .03 .34 1.00          

PDE -.19 -.01 .37 .80 1.00         

LWI -.18 .02 .49 .71 .73 1.00        

RF -.17 -.05 .46 .70 .62 .67 1.00       

PC -.10 .02 .53 .55 .53 .74 .64 1.00      

WA -.12 .00 .44 .62 .74 .81 .58 .60 1.00     

RC -.02 -.02 .46 .52 .54 .56 .70 .55 .54 1.00    

ORF -.07 -.04 .45 .79 .71 .74 .78 .64 .64 .71 1.00   

RV -.16 -.09 .57 .30 .38 .49 .41 .49 .37 .41 .38 1.00  

FCAT -.14 .10 .47 .44 .45 .42 .47 .42 .42 .48 .44 .39 1.00 
Note. n = 263. Age

a 
= Chronological age at time of intake. Months

b
 = Number of months between intake and FCAT-

DSS Reading. FCAT = Florida Comprehensive Test 2.0 – Reading Developmental Scaled Score transformed 

standardized score; IQ = WASI FSIQ-2; RV = PPVT-4 Receptive Vocabulary; SWE = TOWRE Sight Word 

Efficiency; PDE = TOWRE Phonemic Decoding Efficiency; LWI = WJ-III ACH Letter Word Identification; RF = 

WJ-III ACH Reading Fluency; PC = WJ-III ACH Passage Comprehension; WA = WJ-III ACH Word Attack; ORF 

= AIMSweb Oral Reading Fluency (R-CBM); RC = AIMSweb Reading Comprehension (Maze-CBM). 
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Table 3-11. Simultaneous multiple regression analysis for predicting FCAT-DSS Reading for 

imputed subsample 

Predictor Variables B SE  t value Pr(>|t|) 

Intercept 8.85 17.19 --- --- 

Age
a
 -0.14 0.67 -0.22 .829 

Months
b
 0.37 0.15 2.55 .011* 

IQ  0.31 0.08 3.81 .001*** 

SWE  0.23 0.14 1.68 .093 

PDE  0.12 0.10 1.21 .226 

LWI  -0.12 0.10 -1.23 .220 

RF  0.10 0.10 0.99 .322 

PC  0.04 0.08 0.50 .618 

WA  0.06 0.10 0.64 .521 

RV  0.11 0.08 1.46 .144 

RC  0.30 0.11 2.60 .010* 

ORF  -0.03 0.03 -1.02 .309 

     

Multiple R
2
 0.38    

Adjusted R
2
 0.35    

F 12.8***    
Note. n = 263. Age

a 
= Chronological age at time of intake. Months

a
 = Number of months between intake and FCAT-

DSS Reading. FCAT-DSS = Florida Comprehensive Test 2.0 – Reading Developmental Scaled Score transformed 

standardized score; IQ = WASI FSIQ-2; RV = PPVT-4 Receptive Vocabulary; SWE = TOWRE Sight Word 

Efficiency; PDE = TOWRE Phonemic Decoding Efficiency; LWI = WJ-III ACH Letter Word Identification; RF = 

WJ-III ACH Reading Fluency; PC = WJ-III ACH Passage Comprehension; WA = WJ-III ACH Word Attack; ORF 

= AIMSweb Oral Reading Fluency (R-CBM); RC = AIMSweb Reading Comprehension (Maze-CBM). 

*p < .05., **p < .01., ***p < .001. 
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Table 3-12. Summary of backward elimination stepwise multiple regression models for 

predicting FCAT-DSS Reading for imputed subsample 

Stepwise 

Models 

k AIC AICc ΔiAICc Relative 

likelihood 

wiAICc acc 

wi 

ER 

Imputed
a 

12 1318.00 1319.25 9.36 0.009 0.003 1.000 107.89 

     Step 1
b 

11 1316.05 1317.10 7.22 0.027 0.009 0.997 36.89 

     Step 2
c 

10 1314.29 1315.16 5.28 0.071 0.025 0.988 13.99 

     Step 3
d
  9 1312.70 1313.41 3.53 0.172 0.059 0.963 5.83 

     Step 4
e
  8 1311.60 1312.17 2.28 0.320 0.110 0.904 3.13 

     Step 5
f 

7 1310.67 1311.11 1.22 0.542 0.186 0.795 1.84 

     Step 6
g 

6 1310.07 1310.40 0.51 0.774 0.265 0.608 1.29 

     Step 7
h 

5 1309.38 1309.89 0.00 1.000 0.343 0.343  
Note. n = 263. 

a
Predictors excluded: none;

 b
Predictors excluded: age; 

c
Predictors excluded: age, PC; 

d
Predictors 

excluded: age, PC, WA; 
e
Predictors excluded: age, PC, WA, LWI; 

f
Predictors excluded: age, PC, WA, LWI, RF; 

g
Predictors excluded: age, PC, WA, LWI, RF, ORF; 

h
Predictors excluded: age, PC, WA, LWI, RF, ORF, PDE. 
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Table 3-13. AICc model of best fit for predicting FCAT-DSS Reading for imputed subsample 

Predictor Variables B SE  t value Pr(>|t|) 

Intercept 14.7 7.48 --- --- 

Months
a
 0.36 0.14 2.54 .01* 

IQ  0.31 0.08 4.01 < .001*** 

SWE  0.27 0.07 3.58 < .001*** 

RV  0.11 0.07 1.63 .105 

RC  0.30 0.09 3.40 < .001*** 

     

Multiple R
2
 0.37    

Adjusted R
2
 0.36    

F 28.89***    
Note. n = 263. Months

a
 = Number of months between intake and FCAT-DSS Reading. FCAT-DSS = Florida 

Comprehensive Test 2.0 – Reading Developmental Scaled Score transformed standardized score; IQ = WASI FSIQ-

2; SWE = TOWRE Sight Word Efficiency; RV = PPVT-4 Receptive Vocabulary; RC = AIMSweb Reading 

Comprehension (Maze-CBM). 

*p < .05., **p < .01., ***p < .001. 
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Table 3-14. Simultaneous multiple regression analysis for predicting FCAT-DSS Reading for 

Grade 8 subsample 

Predictor Variable B SE  t value Pr(>|t|) 

Intercept -9.27 42.60 --- --- 

Age
a
 0.51 1.62 0.32 .754 

Months
b
 0.69 0.35 1.96 .056 

IQ  0.42 0.15 2.74 .008** 

SWE  0.20 0.32 0.62 .537 

PDE  -0.08 0.24 -0.32 .753 

LWI  -0.20 0.23 -0.85 .397 

RF  0.08 0.24 0.35 .727 

PC  0.09 0.14 0.63 .531 

WA  0.33 0.20 1.66 .102 

RV  0.10 0.19 0.55 .589 

RC  0.39 0.24 1.63 .110 

ORF  -0.06 0.07 -0.88 .384 

     

Multiple R
2
 0.47    

Adjusted R
2
 0.34    

F 3.71***    
Note. n = 63. Age

a 
= Chronological age at time of intake. Months

a
 = Number of months between intake and FCAT-

DSS Reading. FCAT-DSS = Florida Comprehensive Test 2.0 – Reading Developmental Scaled Score transformed 

standardized score; IQ = WASI FSIQ-2; RV = PPVT-4 Receptive Vocabulary; SWE = TOWRE Sight Word 

Efficiency; PDE = TOWRE Phonemic Decoding Efficiency; LWI = WJ-III ACH Letter Word Identification; RF = 

WJ-III ACH Reading Fluency; PC = WJ-III ACH Passage Comprehension; WA = WJ-III ACH Word Attack; ORF 

= AIMSweb Oral Reading Fluency (R-CBM); RC = AIMSweb Reading Comprehension (Maze-CBM). 

*p < .05., **p < .01., ***p < .001. 
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Table 3-15. Summary of backward elimination stepwise multiple regression models for 

predicting FCAT-DSS Reading for Grade 8 subsample 

Stepwise 

Models 

k AIC AICc ΔiAICc Relative 

likelihood 

wiAICc acc wi ER 

Grade 8
a 

12 323.31 329.55 18.36 0.000 0.000 1.000 9702.83 

     Step 1
b 

11 321.44 326.62 15.43 0.000 0.000 1.000 2238.16 

     Step 2
c 

10 319.55 323.78 12.59 0.002 0.001 1.000 542.16 

     Step 3
d
  9 317.76 321.16 9.97 0.007 0.004 0.998 145.95 

     Step 4
e
  8 316.03 318.70 7.51 0.023 0.015 0.994 42.67 

     Step 5
f 

7 314.53 316.57 5.38 0.068 0.044 0.979 14.71 

     Step 6
g 

6 312.95 314.45 3.26 0.196 0.126 0.935 5.10 

     Step 7
h 

5 311.66 313.94 2.75 0.253 0.163 0.809 3.96 

     Step 8
i 

4 310.50 311.19 0.00 1.000 0.645 0.645  
Note. n = 63. 

a
Predictors excluded: none;

 b
Predictors excluded: age; 

c
Predictors excluded: age, PDE; 

d
Predictors 

excluded: age, PDE, RF; 
e
Predictors excluded: age, PDE, RF, RV; 

f
Predictors excluded: age, PDE, RF, RV, SWE; 

g
Predictors excluded: age, PDE, RF, RV, SWE, ORF; 

h
Predictors excluded: age, PDE, RF, RV, SWE, ORF, PC; 

i
Predictors excluded: age, PDE, RF, RV, SWE, ORF, PC, and LWI. 
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Table 3-16. AICc model of best fit for predicting FCAT-DSS Reading for Grade 8 subsample 

Predictor Variables B SE  t value Pr(>|t|) 

Intercept 16.61 13.17 --- --- 

Months
a
 0.55 0.30 1.87 .066 

IQ  0.45 0.13 3.51 < .001*** 

WA 0.20 0.12 1.68 .099 

RC  0.40 0.17 2.39 .020* 

     

Multiple R
2
 0.44    

Adjusted R
2
 0.41    

F 11.57***    
Note. n = 63. Months

a
 = Number of months between intake and FCAT-DSS Reading. FCAT-DSS = Florida 

Comprehensive Test 2.0 – Reading Developmental Scaled Score transformed standardized score; IQ = WASI FSIQ-

2; WA = WJ-III ACH Word Attack; RC = AIMSweb Reading Comprehension (R-Maze). 

*p < .05., **p < .01., ***p < .001. 
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Table 3-17. Simultaneous multiple regression analysis for predicting FCAT-DSS Reading for 

Grade 9 subsample 

Predictor Variable B SE  t value Pr(>|t|) 

Intercept 25.69 34.50 --- --- 

Age
a
 -0.50 1.33 -0.38 .708 

Months
b
 0.15 0.23 0.69 .493 

IQ  0.08 0.14 0.58 .561 

SWE  0.29 0.24 1.21 .230 

PDE  0.08 0.17 0.47 .637 

LWI  0.07 0.17 0.42 .678 

RF  0.05 0.18 0.25 .800 

PC  0.03 0.14 0.19 .849 

WA  -0.11 0.17 -0.64 .523 

RV  0.23 0.11 2.01 .042* 

RC  0.54 0.18 2.93 .004** 

ORF  -0.05 0.06 -0.89 .374 

     

Multiple R
2
 0.48    

Adjusted R
2
 0.40    

F 6.20***    
Note. n = 93. Age

a 
= Chronological age at time of intake. Months

a
 = Number of months between intake and FCAT-

DSS Reading. FCAT-DSS = Florida Comprehensive Test 2.0 – Reading Developmental Scaled Score transformed 

standardized score; IQ = WASI FSIQ-2; RV = PPVT-4 Receptive Vocabulary; SWE = TOWRE Sight Word 

Efficiency; PDE = TOWRE Phonemic Decoding Efficiency; LWI = WJ-III ACH Letter Word Identification; RF = 

WJ-III ACH Reading Fluency; PC = WJ-III ACH Passage Comprehension; WA = WJ-III ACH Word Attack; ORF 

= AIMSweb Oral Reading Fluency (R-CBM); RC = AIMSweb Reading Comprehension (Maze-CBM). 

*p < .05., **p < .01., ***p < .001. 
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Table 3-18. Summary of backward elimination stepwise multiple regression models for 

predicting FCAT-DSS Reading for Grade 9 subsample 

Stepwise 

Models 

k AIC AICc ΔiAICc Relative 

likelihood 

wiAICc acc 

wi 

ER 

Grade 9
a 

12 457.06 460.96 18.25 0.000 0.000 1.000 9161.15 

     Step 1
b 

11 455.10 458.36 15.64 0.000 0.000 1.000 2495.78 

     Step 2
c 

10 453.19 455.87 13.16 0.001 0.001 1.000 719.96 

     Step 3
d
  9 451.44 453.61 10.89 0.004 0.002 0.999 232.08 

     Step 4
e
  8 449.74 451.45 8.74 0.013 0.007 0.997 79.03 

     Step 5
f 

7 448.06 449.38 6.66 0.036 0.018 0.990 27.98 

     Step 6
g 

6 446.19 447.17 4.45 0.108 0.056 0.972 9.26 

     Step 7
h 

5 444.74 446.23 3.52 0.172 0.089 0.916 5.81 

     Step 8
i
 4 443.47 443.74 1.03 0.599 0.310 0.827 1.67 

     Step 9
j
 3 442.26 442.71 0.00 1.000 0.517 0.517  

Note. n = 93. 
a
Predictors excluded: none;

 b
Predictors excluded: PC; 

c
Predictors excluded: PC, RF; 

d
Predictors 

excluded: PC, RF, age; 
e
Predictors excluded: PC, RF, age, ORF; 

f
Predictors excluded: PC, RF, age, ORF, WA; 

g
Predictors excluded: PC, RF, age, ORF, WA, LWI; 

h
Predictors excluded: PC, RF, age, ORF, WA, LWI, months; 

i
Predictors excluded: PC, RF, age, ORF, WA, LWI, months; IQ; 

j
Predictors excluded: PC, RF, age, ORF, WA, LWI, 

months, IQ, ORF. 
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Table 3-19. AICc model of best fit for predicting FCAT-DSS Reading for Grade 9 subsample 

Predictor Variables B SE  β t value Pr(>|t|) 

Intercept 24.33 10.79 --- --- --- 

SWE  0.27 0.11 0.23 2.49 .015* 

RV  0.27 0.09 0.26 2.87 .005** 

RC  0.52 0.14 0.38 3.67 < .001*** 

      

Multiple R
2
 0.46     

Adjusted R
2
 0.45     

F 25.66***     
Note. n = 93. FCAT-DSS = Florida Comprehensive Test 2.0 – Reading Developmental Scaled Score transformed 

standardized score SWE = TOWRE Sight Word Efficiency; RV = PPVT-4 Receptive Vocabulary; RC = AIMSweb 

Reading Comprehension (R-Maze). 

* = p < .05., ** = p < .01., *** = p < .001. 
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Table 3-20. Simultaneous multiple regression analysis for predicting FCAT-DSS Reading for 

Grade 10 subsample 

Predictor Variable B SE  t value Pr(>|t|) 

Intercept 24.96 52.50 --- --- 

Age
a
 -0.19 1.8 -0.10 .919 

Months
b
 0.28 0.46 0.60 .555 

IQ  0.73 0.23 3.19 .003** 

SWE  0.15 0.48 0.32 .751 

PDE  -0.07 0.24 -0.27 .789 

LWI  -0.69 0.32 -2.18 .037* 

RF  -0.34 0.29 -1.17 .250 

PC  0.29 0.25 1.19 .242 

WA  0.41 0.28 1.45 .156 

RV  -0.28 0.25 -1.08 .287 

RC  0.43 0.35 1.24 .224 

ORF  0.12 0.10 1.20 .240 

     

Multiple R
2
 0.54    

Adjusted R
2
 0.36    

F 3.10**    
Note. n = 45. Age

a 
= Chronological age at time of intake. Months

a
 = Number of months between intake and FCAT-

DSS Reading. FCAT-DSS std. = Florida Comprehensive Test 2.0 – Reading Developmental Scaled Score 

transformed standardized score; IQ = WASI FSIQ-2; RV = PPVT-4 Receptive Vocabulary; SWE = TOWRE Sight 

Word Efficiency; PDE = TOWRE Phonemic Decoding Efficiency; LWI = WJ-III ACH Letter Word Identification; 

RF = WJ-III ACH Reading Fluency; PC = WJ-III ACH Passage Comprehension; WA = WJ-III ACH Word Attack; 

ORF = AIMSweb Oral Reading Comprehension (R-CBM); RC = AIMSweb Reading Comprehension (Maze-CBM). 

*p < .05., **p < .01., ***p < .001. 
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Table 3-21. Summary of backward elimination stepwise multiple regression models for 

predicting FCAT-DSS Reading for Grade 10 subsample 

Stepwise 

Models 

k AIC AICc ΔiAICc Relative 

likelihood 

wiAICc acc 

wi 

ER 

Grade 10
a 

12 241.46 251.21 15.86 0.000 0.000 1.000 2778.70 

     Step 1
b 

11 239.48 247.48 12.13 0.002 0.001 1.000 430.41 

     Step 2
c 

10 237.57 244.04 8.69 0.013 0.008 0.998 77.09 

     Step 3
d
  9 235.65 240.79 5.44 0.066 0.039 0.991 15.20 

     Step 4
e
  8 234.34 238.34 2.99 0.224 0.132 0.952 4.46 

     Step 5
f 

7 234.18 237.21 1.86 0.395 0.232 0.820 2.53 

     Step 6
g 

6 233.14 235.35 0.00 1.000 0.588 0.588  
Note. n = 45. 

a
Predictors excluded: none;

 b
Predictors excluded: age; 

c
Predictors excluded: age, PDE; 

d
Predictors 

excluded: age, PDE, SWE; 
e
Predictors excluded: age, PDE, SWE, months; 

f
Predictors excluded: age, PDE, SWE, 

months, RF; 
g
Predictors excluded: age, PDE, SWE, months, RF, RC. 
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Table 3-22. AICc model of best fit for predicting FCAT-DSS Reading for Grade 10 subsample 

Predictor Variables B SE  β t value Pr(>|t|) 

Intercept 2.74 20.40 --- --- --- 

IQ 0.70 0.21 0.52 3.30 .002** 

LWI -0.74 0.30 -0.60 -2.49 .017* 

WA 0.50 0.30 0.41 2.17 .036* 

ORF 0.13 0.06 0.39 2.20 .034* 

PC 0.31 0.23 0.21 1.40 .17 

RV -0.22 .21 -0.15 -1.06 .30 

      

Multiple R
2
 0.50     

Adjusted R
2
 0.42     

F 6.39***     
Note. n = 45. FCAT-DSS = Florida Comprehensive Test 2.0 – Reading Developmental Scaled Score transformed 

standardized score; IQ = WASI FSIQ-2; LWI = WJ-III ACH Letter Word Identification; WA = WJ-III ACH Word 

Attack; ORF = AIMSweb Oral Reading Fluency (R-CBM); PC = WJ-III ACH Passage Comprehension; RV = 

PPVT-4 Receptive Vocabulary. 

*p < .05., **p < .01., ***p < .001. 
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Table 3-23. Descriptive statistics for SRI and FSP subsamples 

  SRI (n = 282) FSP % (n = 174) 

Demographic 

Variables 

 Mean (SD) [n] Mean (SD) [n] 

Race/ethnicity    

     African American  87.4 (16.1) [140] 19.5 (25.7) [188] 

     White
a
  95.6 (18.3) [112] 27.6 (24.6) [128] 

     Hispanic  87.3 (16.1) [25] 28.5 (32.3) [26] 

    

Grade Level    

     Sixth  84.3 (19.7) [8] 40.3 (39.9) [4] 

     Seventh  85.8 (18.9) [29] 42.3 (28.2) [23] 

     Eighth  90.5 (173) [65] 33.9 (29.7) [36] 

     Ninth  91.1 (17.7) [100] 13.7 (18.1) [70] 

     Tenth  92.4 (17.9) [54] 16.4 (21.9) [29] 

     Eleventh  94.5 (18.0) [23] 14.8 (21.6) [11] 

     Twelfth  91.3 (11.2) [4] 28.0 [1] 

    

ESE Classification    

     No Disability  95.1 (17.1) [124] 27.1 (29.1) [66] 

     With Disability  87.3 (17.5) [158] 20.3 (23.5) [108] 

     ED  88.6 (18.2) [91] 20.3 (24.0) [63] 

     SLD  85.3 (16.8) [47]  21.6 (20.9) [34] 

     OHI  90.6 (17.0) [10] 27.2 (41.5) [5] 

     InD  76.0 (8.8) [7] 8.6 (10.5) [5] 
Note. White

a 
= Non-Hispanic. ESE = Exceptional Student Education; ED = Emotional Disturbance; SLD = Specific 

Learning Disability; OHI = Other Health Impaired; InD = Intellectual Disability. 
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Table 3-24. Linear regression analysis for SRI predicting FCAT-DSS Reading 

Predictor Variable B SE  t value Pr(>|t|) 

Intercept 47.98 4.13 --- --- 

SRI 0.39 0.04 8.80 < .001*** 

     

Multiple R
2
 0.22    

Adjusted R
2
 0.21    

F 77.20***    
Note. n = 282. FCAT-DSS = Florida Comprehensive Test 2.0 – Reading Developmental Scaled Score transformed 

standardized score; SRI = Scholastic Reading Inventory.  

*p < .05., **p < .01., ***p < .001. 
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Table 3-25. Linear regression analysis for FSP predicting FCAT-DSS Reading 

Predictor Variable B SE  t value Pr(>|t|) 

Intercept 74.14 1.30 --- --- 

FSP 0.31 0.04 8.33 < .001*** 

     

Multiple R
2
 0.29    

Adjusted R
2
 0.28    

F 69.37***    
Note. n = 174. FCAT-DSS = Florida Comprehensive Test 2.0 – Reading Developmental Scaled Score transformed 

standardized score; FSP = FCAT Success Probability score.  

*p < .05., **p < .01., ***p < .001. 
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Table 3-26. PDA of the SRI and FSP in relation to predicting FCAT-DSS Reading Level (> 3) 

 FCAT-DSS 

Reading Pass 

    Hit 

Rate  

Sensitivity  Specificity  

Academic 

Assessments 

% TP FN TN FP (%) (%) (%) 

SRI “Proficient” 14.9 25 17 158 82 73.8 59.5 64.9 

FSP .70  12.1 11 10 151 2 93.1 52.4 98.7 

FSP .85  12.1 7 14 153 0 91.9 41.2 100 
Note. SRI (n = 282). FSP (n = 174). SRI = Scholastic Reading Inventory; FSP FCAT Success Probability score. TP 

= true positives; FN = False negatives; TN = true negative; FP = false positives.  
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Figure 3-1. Linear plot of conditional FCAT-DSS Reading means for imputed subsample. 
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Figure 3-2. Residual plot for imputed subsample. 
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Figure 3-3. Residual plot for Grade 8 subsample. 
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Figure 3-4. Residual plot for Grade 9 subsample. 
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Figure 3-5. Residual plot for Grade 10 subsample. 
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Figure 3-6. Residual plot for SRI subsample. 
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Figure 3-7. Residual plot for FSP subsample. 
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CHAPTER 4 

DISCUSSION 

The present study sought to provide a more comprehensive depiction of the academic and 

reading skills of incarcerated youth than is available in the extant literature by exploring, and 

potentially establishing, the specific reading skills required to demonstrate proficiency on a 

statewide reading assessment within the state of Florida. Specifically, the present study explored 

the relationships between academic and reading skills and FCAT performance across grades and 

special education disability categories in a population of incarcerated juveniles, as well as the 

predictive validity of multiple progress monitoring instruments in regard to FCAT performance. 

This study attempted to examine these relationships by addressing the following questions: 

Which specific academic and reading skills are most predictive of success on the reading section 

of the FCAT-DSS for individuals in a juvenile corrections facility? What are the relationships 

between student demographic variables, academic performance variables, and FCAT-DSS 

Reading scores for these students? Are there significant mean differences on the FCAT-DSS 

Reading between individuals within different special education disability categories? Which 

student academic performance variables are most predictive of FCAT-DSS Reading scores? Of 

the selected progress monitoring measures (SRI and FAIR), which measure is more predictive in 

regard to FCAT-DSS Reading scores? Which progress monitoring measure is more accurate in 

predicting adequate performance on the FCAT-DSS Reading?  

General Strengths of this Study 

 The present study is perhaps one of the most comprehensive examinations of the specific 

reading skills exhibited by students within a juvenile correctional facility to date. Further, this 

study is one of the few studies that has examined the specific reading abilities of delinquent 

youth disaggregated by grade level and special education disability subtype. Additionally, this 
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study is the first to examine the multifarious relationships between academic and reading skills 

and FCAT performance across both grade levels and special education disability categories in a 

population of juvenile delinquents. This study is also the first study to examine the predictive 

validity of multiple progress monitoring instruments in regard to FCAT performance within this 

population. The present study obtained a comprehensive profile of the reading skills possessed 

by incarcerated youth, and explored how these skills predict performance on a high-stakes 

statewide test.  

Research Question One 

Similar to the findings of previous researchers who studied the academic abilities of 

incarcerated juveniles (e.g., Baltodano et al., 2005; Brunner, 1993; Drakeford & Krezmien, 

2004; Foley 2001; Harris et al., 2009; Hodges et al., 1994; Krezmien et al., 2013), the observed 

abilities of delinquent youth within this study were significantly lower across nearly all cognitive 

and academic domains when compared to normative population means. Specifically, participants 

achieved on average approximately one standard deviation below the normative mean on each 

respective measure. These scores indicate that juveniles within this study possess substantial 

deficits across multiple domains related to reading proficiency. In regard to intelligence, 

individuals within the study scored within the low average range, indicating that the IQ of 

participants is considerably below the normative mean. The estimate of the cognitive capacity of 

juvenile delinquents provided by the current study is consistent with numerous previous studies 

which also estimated intelligence of incarcerated youth (Foley, 2001). As expected, the academic 

performance variables included in the study all demonstrated moderate to strong inter-variable 

correlations. All academic performance variables were also positively correlated with FCAT-

DSS Reading performance (i.e., moderate correlations).  
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In respect to specific reading skills, the mean Receptive Vocabulary (RV) scores of 

participants, measured by the PPVT-4, was in the low average range. Indicating that delinquent 

youth within the study possess a below average vocabulary which likely inhibits their ability to 

read and comprehend grade level texts (National Reading Panel, 2000; Fowlert & Swainson, 

2004). Participants within the study also achieved mean scores within the low average range on 

measures of both Sight Word Efficiency (SWE) and Phonemic Decoding Efficiency (PDE), as 

measured by the TOWRE. Deficiencies in sight word and phonemic decoding efficiency indicate 

that participants struggle to read individual words accurately and fluently when timed; this is 

particularly troublesome as inefficient phonemic processing contributes to poor reading fluency 

(Ashby, Dix, Bontrager, Dey, & Archer, 2013). A recent study conducted by Wilkerson et al. 

(2012) underscores the need for systematic phonics instruction within juvenile correctional 

settings as teachers reported that it was one of the least utilized instructional strategies, with 

22.4% of teachers reporting that they never explicitly teach these skills. The ability of 

incarcerated youth within the study to correctly decode individual letters and words, measured by 

Letter-Word Identification (LWI) subtest on the WJ-III ACH, was in the low average range as 

well. Deficiencies on decoding at the word level impede reading fluency and can render the 

reader’s ability to effectively comprehend text nearly impossible (Hudson, Lane, & Pullen, 

2005). Participants attained average mean scores within the below average range on the Reading 

Fluency (RF) subtest on the WJ-III ACH, which required them to quickly read simple sentences, 

decide if the answer was correct, and provide a response. The importance of reading fluency is 

well-established, including its foundational nature in regard to the acquisition of reading 

comprehension abilities (e.g., see O’Brien, Wallot, Haussmann, & Kloos, 2013; Kim, Wagner, & 

Lopez, 2012). The ability of participants to read and comprehend text, as measured by the 
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Passage Comprehension (PC) subtest on the WJ-III ACH, was in the below average range. 

Reading comprehension, characterized as the “essence of reading” by Durkin (2003), is often 

used as a metric to measure an individual’s overall reading ability. Lastly, the ability of 

participants to decode unfamiliar words was within the average range on the Word Attack (WA) 

subtest of the WJ-III ACH. The performances by participants on the Word Attack are not 

consistent with the results reported by researchers Harris et al. (2009) or Krezmien et al. (2013), 

as individuals within the study scored significantly higher on this measure. Although a high 

degree of concordance exists between the present research and the results of the aforementioned 

researchers, it is unclear why significant performance differences were observed on the Word 

Attack subtest.  

The mean scores observed on the AIMSweb subtests measuring Oral Reading Fluency 

(ORF; R-CBM) and Reading Comprehension (RC; Maze-CBM) indicated that participants fell 

far below grade level expectations. Due to the discord between grade level placement and actual 

age (i.e., participants were on average two grades lower than what would be expected by average 

age), and that only sixth grade prompts were administered, typical standardization procedures 

were not appropriate in regard to data interpretation. Thus raw data comparisons were utilized. 

Using national norms provided by AIMSweb (2012), individuals in this sample scored slightly 

above sixth graders in regard to ORF and below sixth graders in RC. This is especially troubling 

considering that the actual average grade level placement of participants was between the eighth 

and ninth grades. In addition, the average age of individuals within the study is consistent with 

individuals who are typically tenth or possibly even eleventh graders. These results are consistent 

with published estimates that place the overall reading ability of incarcerated youth between the 
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fourth and ninth grade (e.g., Baltodano et al., 2005; Brunner, 1993; Foley 2001; Hodges et al., 

1994). 

On the dependent variable, the FCAT-DSS Reading, study participants scored 

approximately one standard deviation below the normative average when compared to all test 

takers who took the FCAT in the state of Florida. Researchers such as Forsyth et al. (2010) have 

detailed the poor performance of incarcerated youth on high-stakes statewide assessments; 

however, the participants within the present study attained at a least basic level of proficiency at 

only half the rate as the incarcerated youth in Louisiana studied by Forsyth et al. (2010). The 

percentage of incarcerated youth within this study who demonstrated at least a basic level of 

proficiency on the FCAT-DSS Reading was nearly identical to the overall passage rate of 

incarcerated youth across the state reported by the Florida Office of Program Policy Analysis and 

Government Accountability in 2010, indicating that the sample was representative of 

incarcerated youth across the state in terms of FCAT performance. These results indicate that not 

only did incarcerated youth within this study score significantly lower than their non-

incarcerated peers, but that they were also four times less likely to pass the FCAT-DSS Reading 

than peers who were not incarcerated.  

The unbalanced numbers of participants within the study across grade levels, and the 

wide range of ages present within each grade, make inferences in regard to grade level 

comparisons difficult. However, chronological age can be used as a rough metric to determine if 

a linear relationship between academic performance and age, and subsequently grade exists. 

Although Harris et al. (2009) did not observe significant differences in reading performance 

across age when studying incarcerated youth, Krezmien et al. (2013) found age to be a 

significant predictor of reading performance. The results of the current study align with those 
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presented by Krezmien et al. (2013), as age proved to have a negative predictive relationship in 

regard to all academic performance variables, as well as performance on the FCAT-DSS 

Reading. These results indicate that the abilities of older incarcerated youth in this study appear 

to remain stagnant and may be prone to regression when compared to younger incarcerated peers 

within the study. Although Krezmien et al. (2013) surmised that the negative relationship found 

within their study suggested “that the incarcerated youth in this setting are not learning the 

necessary skills to improve reading performance” (p. 79); the present author exercises a more 

cautious approach. For instance, data presented by Krezmien et al. (2013) and the current study 

possessed insufficient information in regard to potential qualitative similarities and differences 

between older and younger students within the respective samples, such as: age at first 

incarceration, recidivism rates, length of stay, comorbid psychiatric diagnoses, attitudes towards 

reading and school, etc. Although older youth within the sample demonstrated poorer 

performances across all independent and dependent academic variables when compared to their 

younger counterparts, a longitudinal approach and data on additional variables would be 

necessary to determine causality.  

 In regard to race/ethnicity, African American students were overrepresented within the 

sample. However, overrepresentation of African American and minority students within juvenile 

justice populations is common (Jenson et al., 2001; Leone et al., 2002; OJJDP, 2012; Snyder & 

Sickmund, 2006). Due to the auxiliary nature of race/ethnicity to the main purposes of this study, 

data were not disaggregated between different racial/ethnic groups in respect to special education 

group membership. However, mean scores on all academic performance variables as well as the 

FCAT-DSS Reading were disaggregated by race/ethnicity. Of note, the means for African 

American students were lower across all academic performance variables compared to their 
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White/Non-Hispanic peers. Likewise, White/Non-Hispanic participants scored higher on average 

than their African American counterparts on the FCAT-DSS Reading. The majority of these 

differences were slight and nonsignificant in nature. However, the differences between the 

observed mean scores between African American and White/Non-Hispanic participants on the 

PPVT-4, Passage Comprehension (PC) subtest of the WJ-III ACH, and the AIMSweb (ORF; R-

CBM) were more substantial. White/Non-Hispanic participants also achieved higher mean scores 

across all academic performance variables compared to their Hispanic peers, except for the 

Phonemic Decoding Efficiency (PDE) subtest of the TOWRE and the Letter-Word Identification 

(LWI) subtest of the WJ-III ACH. Hispanic students achieved slightly higher mean scores on the 

FCAT-DSS Reading than White/Non-Hispanic peers. Hispanic students scored higher across all 

academic performance variables compared to their African American peers, except for Sight 

Word Efficiency (SWE) subtest of the TOWRE and the Passage Comprehension (PC) subtest of 

the WJ-III ACH. Hispanic students also attained, on average, higher scores on the FCAT-DSS 

Reading compared to their African American peers. While racial differences in performance 

were observed, these differences were smaller than the disparities documented by other 

researchers studying youth in juvenile correctional facilities (e.g., Harris et al., 2009; Krezmien 

et al., 2013). Possible explanations of racial disparities evidenced on measures of academic 

performance (e.g., cultural factors, environmental factors, disparate educational opportunities, 

and differences in intelligence) are commonplace throughout the literature and will not be 

reiterated here as they are of little consequence to the current study.  

 The prevalence rate of individuals possessing special education exceptionalities was 

approximately 58%. The proportion of individuals within special education was significantly 

higher than the prevalence rates observed in contemporary studies such as Harris et al. (2009) 
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and Krezmien et al. (2013), who reported prevalence rates of 33% and 42%, respectively. 

Likewise, the prevalence rate of the sample was higher than the median national average of 33% 

for incarcerated youth reported by Quinn et al. (2005); however, the aforementioned researchers 

documented prevalence rates as high as 77%. The observed prevalence rate of the current sample 

dwarfs the national average of youth who have educational disabilities within public education, 

which is estimated at 13% (Snyder & Dillow, 2013). Similar to others studies (e.g., Quinn et al. 

2005), ED and SLD were the most common special education exceptionalities observed within 

the sample. The prevalence rates of ED and SLD within special education were approximately 

58% and 30%, respectively. Youth in the sample with special education exceptionalities scored 

lower across all academic performance variables in comparison to their non-disabled peers, and 

in many cases these differences were significant. These results are consistent with those of Harris 

et al. (2009) and Krezmien et al. (2013). Overall, special education students score nearly one and 

a half standard deviations below the normative mean on each respective measure. Variations in 

observed mean scores across academic performance variables were inconstant relative to specific 

special education exceptionalities and were generally statistically small. However, as expected, 

individuals with an InD classification scored significantly lower than other students within 

special education across all academic performance variables and on the FCAT-DSS Reading. 

Interestingly, the reported mean IQ of individuals with an InD exceptionality was smaller than 

two standard deviations below the normative population mean, indicating that these individuals 

may possess greater cognitive abilities than expected. However, due to the small sample size of 

this subgroup, the results are likely attributable to regression to the mean. Students possessing 

special education exceptionalities also scored lower than their non-disabled peers on the FCAT-

DSS Reading. Due to small participant numbers across specific special education categories, it 
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was only possible to conduct a one-way ANOVA which compared the mean differences on 

FCAT-DSS Reading scores between the following groups: Non-ESE vs. ED, Non-ESE vs. SLD, 

and ED vs. SLD. Results indicated that group membership had a statistically significant effect, 

with a small effect size on FCAT-DSS Reading performance. Further, Comparison testing also 

indicated that the mean score differences of Non-ESE vs. ED, and Non-ESE vs. SLD were both 

statistically significant. It is hypothesized that mean performance differences were due to one, or 

multiple specific educational deficits that are cumulatively reductive in nature and further 

manifest into statistically poorer performance on omnibus measures of reading and language 

ability, such as the FCAT-DSS Reading. Of note, the mean score differences observed between 

ED and SLD were not statistically significant and likely due to chance. The lack of statistical 

difference on the FCAT-DSS Reading scores between the ED and SLD group is of interest, as 

differences have been documented in studies of non-incarcerated individuals between these 

groups on measures of IQ (e.g., McHale, Obrzut, & Sabers, 2003). Performance differences have 

also been noted between these special education groups on measures of academic achievement 

on studies including incarcerated youth (e.g., Harris et al., 2009). Further, 10% of the individuals 

within this study have both primary and secondary educational disability classifications, most 

commonly ED and SLD in varying order. The comorbidity rate between ED and SLD was 12% 

within the sample, thus the possibility of a complex interplay between ED and SLD may 

confound results. It is difficult to determine which disability (i.e., if multiple disabilities are 

present) contributes more to the individual’s current academic difficulties. Of note, IDEIA 

(2006) allows for the use of three theoretically different methods to determine eligibility for SLD 

(i.e., traditional ability–achievement discrepancy approach, Response to Intervention [RtI], and 

for alternative research-based procedures known as the “third method”) (34 C.F.R. § 300.309). 
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Discord exists throughout professional practice and research regarding not only the definitional 

ambiguity of SLD criteria, but also as to which method provides the most accurate assessment of 

individuals suspected of meeting SLD criteria (Hale, Kaufman, Naglieri, & Kavale, 2006). 

Definitional ambiguity, as well as the discord between methods used to determine eligibility, 

often leads to SLD samples that are heterogeneous (Flanagan, Ortiz, Alfonso, & Dynda, 2006). 

Due to the archival nature of the current study and that data came from multiple school districts 

throughout the state of Florida, determining which method was used for SLD eligibility 

determination was not possible.  

Research Question Two 

Understanding the specific academic characteristics of incarcerated youth is critical to not 

only predict future academic performance, but also if researchers are to design evidenced-based 

curricula and instructional interventions (Gagnon & Barber, 2010). Similar to researchers Harris 

et al. (2009) and Krezmien et al. (2013), this study attempted to provide a contemporary profile 

of the reading skills of delinquent youth; however, the present study expanded on the research of 

the aforementioned authors by including more predictor variables (i.e., age at intake, months 

between intake and FCAT-DSS Reading administration, IQ, RV, SWE, PDE, LWI, RF, PC,WA, 

ORF, and RC) and by constructing a series of stepwise multiple regression models that utilized a 

statewide omnibus reading measure as the outcome variable. Regression models, based on AICc, 

were conducted on the overall imputed subsample and additionally on three grade levels (i.e., 

Grades 8, 9, 10) in an effort to identify which predictor variables explained the most variance in 

terms of FCAT-DSS Reading performance.  

The overall regression model, which included all regressors and all participants within 

the subsample, was highly predictive of FCAT-DSS Reading performance. Three of the 

independent variables (i.e., IQ, RC, and months between intake and FCAT-DSS Reading 
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administration) exhibited significant main effects in regard to FCAT-DSS Reading performance. 

These results indicate that scoring highly on the aforementioned variables is related to achieving 

higher FCAT-DSS Reading scores. However, predictor importance within the model could not 

be determined due to the use of unstandardized regression coefficients. When stepwise multiple 

regression based on bias corrected Akaike information criterion was utilized to determine the 

most parsimonious model, the following variables (presented serially in terms of significance) 

were retained: IQ, SWE, RC, months between intake and FCAT-DSS Reading administration, 

and RV were retained. The effect size for IQ was medium to large, while the effect size for SWE 

was small. The two remaining predictors (i.e., RC and months between intake and FCAT-DSS 

Reading administration) did not produce substantively significant effect sizes. The final model, 

selected based on AICc, had a statistically significant effect on FCAT-DSS Reading scores, with 

a large effect size. A large effect size indicates that this model has practical utility in predicting 

FCAT-DSS Scores. Generally speaking, these results are consistent with the results reported by 

researchers Tighe and Schatschneider (2013), as the researchers documented the increased role 

of intelligence in predicting FCAT Reading outcomes as the test increases in complexity. This 

model is only illustrative in nature, as interpretations of data resulting from collapsing grade 

levels into a singular analysis can be fallacious as different FCAT tests are not equivalent. Thus, 

the only meaningful inference in regard to this model is that SWE, RC, RV, and in particular IQ 

represent important constructs that are predictive of FCAT-DSS Reading success across grades. 

Additionally, interpreting the importance of the months between intake and FCAT-DSS Reading 

administration variable is difficult. It is hypothesized that the significance of the variable is 

related to a possible stabilization effect on student performance, as participants received daily 

academic instruction and possibly medication while they were at the secure care facility. 



 

136 

However, it is possible that the variable is a statistical anomaly or that another explanation exists. 

Grade level models were constructed to provide a more detailed analysis of the specific reading 

skills necessary to demonstrate proficiency at each grade level on the FCAT-DSS Reading.  

In regard to performance on the eighth grade FCAT-DSS Reading, the most 

parsimonious model included IQ, RC, months between intake and FCAT-DSS Reading 

administration, and WA (arranged serially by relative predictive importance). The final model 

had a substantial and statistically significant effect on FCAT-DSS Reading scores, with a large 

effect size. In the final model, IQ was a significant predictor and had medium to large effect size, 

while RC, months between intake and FCAT-DSS Reading administration, and WA had small 

effect sizes. Despite removing eight predictor variables, the model remained approximately 

equivalent to the original model, while gaining a small amount of predictive power. 

 The final model for the ninth grade FCAT-DSS Reading retained the following as 

predictor variables: RC, RV, and SWE. All three of the retained variables exhibited significant 

main effects. Examination of the predictor variables indicated that the effect sizes for SWE and 

RV were both medium, while the effect size for RC was small. Further, the final model had a 

substantial and statistically significant effect on FCAT-DSS Reading scores, and also had a large 

effect size. 

Last, the final or “model of best fit” for the tenth grade FCAT-DSS Reading included IQ, 

LWI, WA, ORF, PC and RV within the respective model. The model was highly predictive and 

had a large effect size. Four of the independent variables exhibited significant main effects in 

regard to prediction of the outcome variable (i.e., IQ, LWI, WA, and ORF). Examination of the 

predictor variables indicated the effect size for IQ was large, while WA and ORF had small 

effects on the outcome variable. None of remaining variables produced substantively significant 
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effect sizes. Although this model was selected as the most parsimonious for Grade 10, due to the 

small sample size, results should be interpreted cautiously.  

The results of grade level analyses must be interpreted with caution due to a larger than 

expected degree of discordance between respective grade level models. Specifically, no single 

variable was retained as a predictor across all four models after stepwise procedures selected for 

parsimony, although correlations between measures across grade levels remained relatively 

stable. Further, because the FCAT grows increasingly complex as students matriculate through 

school, there should be a gradual shift away from basic skills and towards skills that are more 

cognitively complex, or g loaded, in regard to predictive importance when using modeling 

procedures (Schatscneider et al., 2004; Tighe & Schatschneider, 2013). However, in the current 

study at Grade 9, SWE was retained over other variables which have higher g loadings, such as 

IQ. Likewise, at Grade 10, LWI and WA were retained over other variables that are more 

indicative of higher order thinking skills such as RC. Thus, the grade level models constructed 

within the study may not provide wholly accurate estimates in regard to the requisite skills 

related to FCAT-DSS Reading performance at respective grade levels outside of the sample. The 

general discordance between expectations and results in respect to grade level model selection 

may have resulted from small sample sizes, sampling error, or model overfitting. However, many 

of the variables that emerged as significant predictors of FCAT performance within grades were 

similar to those outlined by previous researchers (e.g., Schatschneider et al., 2004; Tighe & 

Schatschneider 2013). For the overall model which included all students, and within all but one 

grade level model (i.e., Grade 9), psychometric g measured by the FSIQ on the WASI proved to 

be the single most important predictor of FCAT-DSS Reading scores. Further, higher order skills 

related to psychometric g (e.g., reading comprehension) also proved to be significant predictors 
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in relation to FCAT-DSS Reading performance. These skills become increasingly important 

predictors of FCAT performance beyond the primary grades, while ORF ability is typically the 

most predictive reading skill related to FCAT performance for students who have yet to reach 

middle school (Schatschneider et al., 2004; Tighe & Schatschneider 2013). For example, SWE, 

specified by Tighe and Schatschednieder (2013) as a measure of reading fluency, was a 

significant predictor of FCAT-DSS Reading performance; however, its predictive importance 

was significantly less in the present study compared to other studies which utilized measures of 

reading fluency as FCAT Reading predictors within the primary grades (Buck & Torgeson, 

2003; Schatschneider et al., 2004; Tighe & Schatschneider 2013; Torgeson et al. 2003). Of note, 

due to range restrictions on some achievement measures, the observed magnitude of 

relationships may be limited.  

Research Question Three 

 Although researchers have begun to establish the test-retest reliability, convergent 

validity, and predictive utility of the FAIR (e.g., Carlson, et al. 2010; Foorman et al. 2013; 

Foorman & Petscher, 2011; Joyce et al., 2013; Petscher & Foorman, 2011), there is little 

information in the extant literature regarding the predictive utility of the FAIR for exceptional 

populations. Further, there are currently no published studies which examine the predictive 

utility of the FAIR that include incarcerated students within study samples. This research 

question serves as an evaluation of the FAIR FSP as a means to predict future FCAT-DSS 

Reading performance for delinquent youth. The rationale for inclusion of the SRI as a 

comparison measure was based on the work of Algozzine et al. (2011), which indicated that the 

SRI-I was a significant predictor of FCAT-SSS Reading performance in Grades 6, 7, and 8. 

Thus, the SRI served as a litmus test for comparison, as the SRI is a nationally standardized 

assessment tool for measuring reading proficiency. 
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 When utilizing linear regression models, both measures were statistically significant 

predictors of FCAT-DSS performance in isolation. Not surprisingly, the FSP accounted for more 

variance in respect to overall FCAT-DSS Reading performance compared to that explained by 

the SRI. The FSP also exhibited a large effect size on FCAT-DSS Reading, while the SRI had a 

medium effect size. These results indicate that students who achieve higher SRI and/or FSP 

scores are likely to achieve higher scores on the FCAT-DSS Reading. The predictive properties 

of the SRI found within this study were similar to those reported by Algozzine et al. (2011). 

Likewise, the predictive properties of the FAIR FSP found within this study were similar to those 

reported by previous researchers (i.e., Foorman et al. 2013; Foorman & Petscher, 2011; Joyce et 

al. 2013). These results indicate that both measures adequately predict FCAT-DSS Reading 

performance, although the FAIR FSP would be indicated for use between the two.  

Predictive discriminant analysis (PDA) was employed to determine the hit rate, 

sensitivity, and specificity of each instrument for predicting FCAT-DSS Reading proficiency. In 

regard to PDA, hit rate is indicative of how well each respective measure predicted overall 

FCAT-DSS Reading performance. The sensitivity index, or the true positive rate, is a measure of 

how well each measure accurately predicted the percentage of students who mastered the skills 

measured by the FCAT-DSS Reading. Specificity, or the true negative rate, reflects how well 

each measure accurately identified students who did not master the skills measured by the 

FCAT-DSS Reading. Of note, proficiency on the outcome measure was defined by a designation 

of Level 3 or above on the FCAT-DSS Reading. Proficiency criteria on the independent 

variables was as follows: “Proficient” for the SRI, and cut-points of .70 and .85 on the FAIR 

FSP.  
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Results of the present study indicate that both measures are highly discriminant in terms 

of FCAT-DSS Reading proficiency prediction. Both measures are more accurate in predicting 

specificity (i.e., true negatives) than predicting sensitivity (i.e., true positives) on the FCAT-DSS 

Reading. The SRI demonstrated a higher rate of sensitivity compared to the sensitivity rates 

expressed by both FSP cut-points. Indicating that the SRI is slightly more effective at identifying 

students who have mastered the skills necessary to achieve a “Proficient” designation on the 

FCAT-DSS Reading. However, the SRI produced a significantly lower hit rate and a 

significantly lower specificity rate compared to the rates expressed by both the .70 and .85 cut-

point designations of the FSP. This indicates that both FSP cut-points, overall, serve as better 

predictive measures in terms of overall FCAT-DSS Reading proficiency. The FAIR FSP cut-

point of .70 outperformed the FSP cut-point of .85 in respect to hit rate and sensitivity, while 

producing an equivalent specificity rate. These results indicate that an FSP cut-point of .70 was 

the most efficacious of the three independent variables in terms of FCAT-DSS Reading 

proficiency prediction. Using a cut-point of .70 is contradictory to suggestions made by the 

Florida Department of Edcuation (2009) which endorses using an FSP cut-point of .85; however, 

it is congruent with Foorman et al. (2013), who found that the use of the .70 cut-point produced 

better predictive balance. The sensitivity and specificity estimates produced by the SRI were 

significantly lower than those reported by Algozzine et al. (2011). This could be due in part to 

population differences, as well as potential differences in grade sampling, and/or by the 

increased rigor of the FCAT 2.0 as the aforementioned researchers used the FCAT 1.0 as the 

primary outcome variable. 

The results produced by research question three indicate that both measures reliably 

predicted future performance on the FCAT-DSS Reading within the sample; however, a FAIR 
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FSP cut-point of .70 was the most efficacious in terms of overall predictive power. Although a 

smaller amount of variance was accounted for by the FAIR FSP compared to some of the more 

complex regression models outlined in research question two, which typically contained multiple 

assessment tools, the FAIR FSP likely has more practical utility in terms of FCAT-DSS Reading 

prediction. This is due to a number of factors, including: the fact that the FAIR is already being 

administered within the state of Florida, it is supported by an online data collection system, it is 

more sensitive to slight changes in performances, it is less cost prohibitive than using a 

menagerie of measures, and it requires less training. However, despite its utility, the FAIR FSP 

does not describe the specific reading skills necessary to demonstrate proficiency on the FCAT-

DSS Reading that are accounted for by the more complex regression models. 

General Limitations  

 The current study is subject to several limitations. The data presented are only 

representative of incarcerated male students within a single facility in one state. Thus, the sample 

may not be representative of the demographic characteristics or reading ability of incarcerated 

youth outside of the facility or state where data was collected. Likewise, due to relatively small 

sample sizes across some special education disability subtypes (e.g., InD) and grades levels, 

interpretations of academic and reading abilities and their respective functions in relation to 

FCAT performance disaggregated by grade level and disability subtype must be made with 

caution as data may not provide an accurate representation beyond the sample. Replication 

studies are needed to validate the findings of the present study. 

Missing data compounded by the necessary use of imputation also encourage caution in 

interpreting the results provided by the present study. Specifically, preliminary analysis of the 

dataset concluded that 20 individuals, comprising 7.1% of the sample, were missing data across 

all independent variables related to academic assessment and were therefore excluded from 
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research questions one and two. To prevent further deletion of cases containing only partial 

academic assessment data, single imputation by chained equations approach was conducted to 

impute additional missing values (i.e., 1.3%). For research question three, only one individual, or 

0.4% of the sample, was excluded from the SRI model. However, 109 individuals (i.e., 38.5% of 

the sample) were not included in the FSP model due to missing data. Although the mean score 

differences between the original dataset and the imputed dataset used for research questions one 

and two were nonsignificant in nature, it is undeterminable if the FSP regression model results 

reported for research question three are representative of the overall sample due to the large 

amount of missing data.  

 Although appropriate steps and analyses were conducted to ensure the fidelity, reliability, 

and reproducibility of the data, it is potentially problematic that a large number of test 

administrators collected participant data over the course of three years. To reduce possible 

sources of bias, the assessments would have preferably been completed utilizing a more limited 

number of raters over the course of a single assessment period. Additionally, the use of a 

comprehensive battery such as the Woodcock-Johnson III Tests of Cognitive Abilities 

Normative Update (WJ-III COG; Woodcock, McGrew, & Mather, 2007) in lieu of the 

abbreviated WASI, may have provided a more representative picture of the cognitive abilities of 

youth within the sample. Although the WASI provides an excellent approximation of 

psychometric g (Canivez et al., 2009), the FSIQ-2 only measures two of the broad Cattell–Horn–

Carroll (CHC) abilities (i.e., comprehension-knowledge [Gc], and fluid reasoning [Gf]). As 

outlined by Newton and McGrew (2010, p. 622), the contemporary CHC taxonomy of cognitive 

abilities is based on a “hierarchal model of intelligence that combines Cattell–Horn Gf-Gc (Horn, 

1989) and the Carroll (1993) three-stratum models of human cognitive abilities.” Conducting an 
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assessment of both broad and narrow CHC abilities may have provided information about the 

specific cognitive abilities of this population beyond psychometric g in regard to school 

achievement (e.g., see Evans, Floyd, McGrew, & Leforgee, 2002; Flanagan et al., 2006; Floyd, 

Keith, Taub, & McGrew, 2007; McGrew and Wendling 2010; Newton & McGrew, 2010).  

The inclusion of data concerning possible comorbid psychiatric diagnoses and secondary 

educational disabilities may have been useful in providing a more comprehensive profile of 

individuals within the sample. Further, the possibility that different classification criteria were 

used to determine educational disabilities (e.g., SLD) may inhibit generalizations. Data with 

respect to SES, as well as student perceptions of school and reading may have also been 

valuable. Additionally, the study only included males which prevented the capability to explore 

possible gender effects. Finally, the inclusion of the aforementioned variables as well as the use 

of more complex multivariate analyses may have yielded a more precise and informative 

representation of the intricate relationships between the predictor and dependent variables. 

Summary and Implications for Future Research 

 Consistent with other published studies detailing the characteristics of delinquent youth, 

the participants comprising the study sample were disproportionally minority, disproportionally 

received special education services, and presented with significant intellectual and academic 

deficits compared to non-incarcerated peers. These deficits were prevalent across all measures 

and manifested into a collective lack of “Proficient” designations on the Florida statewide 

omnibus measure of reading performance. Further, incarcerated students within special education 

fared significantly worse across all measures compared to their incarcerated counterparts. 

Although these results echo those of previous researchers (e.g., Baltodano et al., 2005; Brunner, 

1993; Drakeford & Krezmien, 2004; Foley 2001; Harris et al., 2009; Hodges et al., 1994; 

Krezmien, et al. 2013), they are no less harrowing as the marriage between poor academic 
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performance and criminality is rarely fortuitous. The results are also particularly troubling as the 

academic deficiencies demonstrated by delinquent youth often serve as harbingers for future 

deleterious life outcomes (Gagnon & Barber, 2010). In an effort to quantify the importance of 

specific reading skills in relation to FCAT performance, a host of academic performance 

variables where used as predictor variables to predict FCAT-DSS Reading scores. When all 

FCAT data across grades was combined, the present study found that IQ, SWE, RC, and RV 

were the most important academic predictor variables in regard to FCAT-DSS reading 

performance. Overall, IQ or psychometric g, measured by the WASI, proved to be the single 

most important predictor of FCAT-DSS Reading scores. Lastly, a subsequent predictive 

discriminant analysis indicated that the FAIR FSP (i.e., at levels .70 and .85) served as an 

adequate predictor of FCAT-DSS Reading proficiency in respect to hit rate, sensitivity, and 

specificity. Although both cut-points were adequate in prediction of FCAT scores, a cut-point of 

.70 is recommended when working within juvenile corrections as it possessed the greatest 

predictive utility for this population.  

 In addition to conducting studies that address the limitations of the present study, future 

researchers should use the results of this study to facilitate the development, implementation, and 

assessment of evidence-based academic curriculums and interventions in an effort to improve the 

overall academic and reading abilities of incarcerated youth. Specifically, these interventions 

should possess practical utility for educational practitioners and focus primarily on improving the 

knowledge and skills necessary to increase the reading comprehension and higher order thinking 

skills of youth within juvenile correctional facilities across grade levels. However, because the 

ability to read fluently and comprehend text hinges on previous acquisition of basic foundational 

reading skills, which these youth are severely deficient, interventions must first place emphasis 
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on improving basic reading skills in an effort to bolster the ability of these youth to problem 

solve and comprehend text. In addition to performing below grade level on measures of reading 

comprehension, results of this study indicate that incarcerated youth exhibit deficiencies in 

phonemic processing, word decoding, reading fluency, and possess immature vocabularies. To 

help youth within juvenile corrections gain the knowledge and basic reading skills necessary to 

read fluently and comprehend text proficiency, the following areas of instructional strategies 

outlined by the National Reading Panel (2000) should be utilized in (i.e., in addition to reading 

comprehension instruction): systematic phonics instruction, fluency instruction, and vocabulary 

instruction. Although systematic reading interventions within juvenile corrections are not 

commonplace (e.g., see Gagnon & Barber, in press), educational practitioners within these 

settings should borrow and utilize established evidence-based reading instruction strategies from 

domains outside of juvenile corrections to teach incarcerated youth basic reading skills, as well 

as reading comprehension strategies. For example, the What Works Clearinghouse (U. S. 

Department of Education, 2014) provides information on numerous evidence-based reading 

strategies and programs for adolescents, some of these include: Repeated reading, Student team 

reading and writing, Peer-Assisted Learning Strategies (PALS), SuccessMaker®, Fast 

ForWord®, Read 180®, Lindamood Phoneme Sequencing® (LiPS), and SpellRead
TM

. Though 

the literature outside of juvenile corrections is rich with instructional strategies, many teachers 

within juvenile corrections never explicitly teach the basic reading skills that are critical to 

reading and comprehending text (Wilkerson et al., 2012). Further, in an effort to reduce 

recidivism rates and promote positive life outcomes, special consideration should be given to 

employing systematic reading interventions with first time offenders and youth in the early 
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stages of adolescence within juvenile correctional facilities, as a negative predictive relationship 

exists between age and reading achievement.  

Subsequently, the overall effectiveness of these programs should be weighed against 

student performance on omnibus measures of academic achievement such as statewide 

assessments, and any additional appropriate long-term outcome data available (e.g., recidivism 

rates). An increased emphasis on conducting empirically-based studies of reading interventions 

within juvenile correctional facilities is crucial as the current literature base is severely deficient. 

The few empirically based reading intervention studies within the extant literature are rife with 

methodological concerns and thus lack generalizability. Although previous researchers have 

conducted studies of reading interventions within juvenile corrections populations, these studies 

rarely utilize randomized designs, lack statistical rigor, and are composed of especially small 

sample sizes (e.g., Allen-DeBoer et al., 2006; Drakeford, 2002; Houchins et al., 2008; Malmgren 

& Leone, 2000; Shippen, Morton, Flynt, Houchins, & Smitherman, 2012).  

Last, future efforts to improve student achievement should be tied to professional 

development within juvenile correctional facilities, as suggested by Gagnon et al. (2012). 

Increased attention should also be given to designing studies that focus on improving the 

academic outcomes of delinquent students who possess special education exceptionalities, as 

these individuals have demonstrated great need in regard to high-quality academic instruction. 

Encouragingly, it is possible that many of students across special education categories will 

benefit from similar intervention strategies due to a high degree of concordance in regard to 

specific reading deficits, overall reading ability, and intelligence. The present study, along with 

others, has established the demographic profiles and adverse academic realities of delinquent 
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youth. It is now time for researchers to uphold their social contract to society and begin to 

change these realities.  
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