
ABSTRACT 

MURR, NATALIE SIMONA. Evaluating the External Validity of High-Incidence Special 

Education Disability Categories. (Under the direction of Dr. Ann Schule and Dr. Scott 

Stage). 

 

 The passing of the Education of the Handicapped Act (EHA) of 1970, as well as 

subsequent education policy, including the Individuals with Disabilities Education Act 

(2004), have been pivotal to ensuring that both the civil and educational rights of students 

with disabilities continue to be promoted and protected within educational settings. In order 

to effectively advocate for and identify students with disabilities, however, IDEA (2004) 

outlined a special education typology that has been implemented throughout the United 

States as a method of identifying and categorizing students found eligible for special 

education services.  Much has been debated within the education literature regarding the 

reliability and external validity of this special education classification system, with many 

authors cautioning that research supporting either is limited. This study contributed to the 

literature examining special education disability typologies generally, and high-incidence 

disability groups specifically, by evaluating a particular criterion for external validity: the 

suggestion that subcategories within a typology should reflect differential levels of academic 

achievement, academic growth trajectories, and academic outcomes. Multiple analyses were 

used, including hierarchical linear modeling, comparison of effect size estimates, analysis of 

variance, and chi-square. Results of these analyses revealed significant differences in the 

performance of students with mild intellectual disabilities as compared to students with either 

emotional disturbance or specific learning disabilities; in addition, this pattern was observed 

across academic domains. By contrast, results suggested that significant differences in 

academic outcomes, average achievement levels, and academic trajectories were observed 



between students with specific learning disabilities and students with emotional disturbance 

in math specific analyses; however, no significant difference between students in these two 

high-incidence disability categories were observed across analyses in reading. Thus, although 

current results support the external validity of the special education typology for students 

with mild intellectual disabilities, less clear conclusions regarding the external validity of the 

classification system as it relates to students with specific learning disabilities and emotional 

disabilities may be drawn.  
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Introduction 

 The passing of the Education of the Handicapped Act (EHA) of 1970 constitutes one 

of the key milestones in the education of students with disabilities. This legislation, as well as 

its subsequent reauthorizations, was crucial to ensuring equal access to educational services 

for students with disabilities in the least restrictive environment (Gordon, 2006). In addition, 

more recent educational policies, including the No Child Left Behind Act (2001) and the 

Individuals with Disabilities Education Act (2004), continue to promote educational equality 

for students with disabilities by further promoting principles of inclusive education, 

mandating that these students receive individualized education programs tailored to their 

specific learning needs and goals, and requiring that schools be held accountable for the 

achievement of all students, including students with disabilities (Gordon, 2006; Huefner, 

2006; Jacob, Decker, & Hartshorne, 2011). 

 Undoubtedly, the focus on special education within educational policy and legislation 

has been pivotal in ensuring that both the civil and educational rights of students with 

disabilities are promoted and protected within educational settings (Jacob et al., 2011). 

However, the need to identify students requiring additional educational services also 

necessitated the development of a typology of disability that both classified and described 

students according to a number of predetermined disabilities (e.g., specific learning 

disability, behavioral/emotional disability). The current classification system is prescribed by 

the Individuals with Disabilities Education Improvement Act (2004), in which 13 categories 

of disability are identified and defined. Under IDEA, any student (1) who is identified as 
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having one of these 13 disabilities, (2) whose impairment or disability causes adverse 

educational impact, and (3) who is in need of specifically designed instruction, may be 

deemed eligible for special education services (Gordon, 2006; Huefner, 2006; Jacob et al. 

2011). 

  From a federal standpoint, the typology of disability mandated by IDEA (2004) 

provides a straightforward and useful method of identifying the number of students eligible 

for special education services under each disability category; for individual schools, 

identifying students as having one of the 13 recognized disabilities secures their access to 

specially designed services and supports reserved for special education students (Huefner, 

2006; Jacob et al., 2011). However, the goal of a typology of disability should be neither 

administrative, nor should it be limited to serving as an “entrance” to special education. As 

noted by Pennington,  

 The basic goals of a nosology are to identify clusters of symptoms that reliably co-

 occur and then to identify subtypes of patients who will be homogeneous at the level 

 of either etiology,pathogenesis, or treatment. These two goals concern internal and 

 external validity, respectively (1991, p.23). 

 Indeed, it is precisely this criterion- that any typology, including that which is used to 

identify and differentiate between types of disability, demonstrate both internal and external 

validity- that has formed the basis for much of the debate within the literature on special 

education classifications. As one example, researchers have repeatedly illustrated the 

inconsistencies in the identification processes used across states to identify students with 
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disabilities, an issue that both complicates the special education eligibility process for many 

children and families and speaks to the lack of internal reliability within this classification 

system (Hallahan, Keller, & Ball, 1986; Mercer, King-Sears, & Mercer, 1990; Reschly, 

1996).  Yet others have argued that this system does not, in fact, delineate between subgroups 

of children who share homogeneous characteristics; indeed, many researchers have argued 

that children across categories of disability are generally more alike than different, 

particularly in regards to cognitive and academic achievement and behavioral problems 

(Hallahan & Kaufmann, 1977). This is particularly true for so-called high incidence disability 

categories, typically defined as those students identified as having a specific learning 

disability (SLD), behavioral/emotional disability (BED), and mild intellectual disability 

(MID). Again, the failure to identify clusters or subgroups of children with shared intra-

group characteristics but diverging intergroup symptoms or behaviors threatens the internal 

reliability of the typology used to identify students with disabilities. 

 Despite clear challenges to the reliability of the special education disability 

classification system, it is its utility that has perhaps been met with the most skepticism and 

critique (Florian, 2008; Norwich & Lewis, 2001, 2007). One of the key goals of any 

classification system is to organize information according to specific characteristics of 

interest; in the case of special education, this division occurs along diagnostic labels of 

disability. An individual’s special education label or assigned diagnostic category, then, is 

assumed to provide useful information to professionals working with that student regarding, 

for example, typical behaviors or characteristics, developmental course or prognosis, and 
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specific instructional practices and/or interventions that may prove particularly effective with 

individuals within that category. However, many authors have argued that the assumption of 

a match between disability classification and instruction is unsupported by the literature 

(Norwich & Lewis, 2001, 2007).  As noted by numerous authors, high levels of diagnostic 

comorbidity and intra-group variation, especially among high-incidence disability groups, 

limit not only this typology’s internal validity (as noted previously), but also its treatment 

utility (Gage, Lierheimer, & Goran, 2012; Hallahan & Kauffman, 1977; Norwich & Lewis, 

2007).  

 Treatment utility is, indeed, an important component of external validity; however, it 

is not the only factor of interest. In fact, Pennington identifies five possible criteria by which 

one may evaluate a typology’s external validity: “a) differential response to treatment; b) 

clinical significance; c) differential relation to processing measures independent of those 

used to define the subtype, such as neuropsychological measures; d) differential etiology; e) 

differential pathogenesis, and f) differential prognosis or developmental course” (1991, p.24). 

In terms of special education classifications, researchers have focused almost exclusively on 

evaluating the evidence in support of the first component (differential response to treatment), 

while the other four components remain relatively untested (Florian, 2008; Gage et al., 2012; 

Norwich & Lewis, 2001, 2007) . Thus, the purpose of the proposed study is to contribute to 

the research examining special education disability typologies generally, and high-incidence 

disability groups specifically, by evaluating other components of their external validity. In 

particular, the current study proposes to focus on evidence in support of Pennington’s fifth 
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criterion: the requirement that subcategories within a typology reflect differential 

developmental trajectories and outcomes (1991).  

 This manuscript begins with a review of the literature, including a summary of special 

education legislation and an overview of research regarding the internal and external validity 

of these disability categories. Next, a summary of the purpose of the study and its hypotheses 

are presented. Finally, this manuscript concludes with a summary of the proposed research 

method and data analytic plan to be used to evaluate the study’s key research questions. 

Literature Review 

An Overview of Education Legislation 

 Special education law. Prior to the 1950s, federal involvement in education was 

extremely limited. Without a clear constitutional mandate requiring federal involvement in 

education, responsibility for the provision of educational services fell exclusively to 

individual states (Huefner, 2006; Jacob, Decker, & Hartshorne, 2011). In addition, the lack of 

mention of education within the US Constitution also meant that citizens were not afforded a 

right to educational services. Thus, states could- and often did- opt to only provide 

educational services to the most able and educable students, thereby excluding more 

vulnerable groups of children, including students with disabilities (Jacob et al., 2011). It was 

not until the Civil Rights era of the 1950s and 1960s that individuals began to question the 

legitimacy of states’ exclusionary educational practices. Building on the national movement 

for increased equality and integration, special education advocates pushed for integration and 

equal access to education for all students, including students with disabilities.  
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 What followed was a significant shift, both in legislation and practice, to ensure that 

students with disabilities were provided equal access to the same free and appropriate 

education as their non-disabled peers (Huefner, 2006; Jacob et al., 2011), starting with the 

1954 Supreme Court Brown v. Board of Education ruling and continuing through to the 

passing of the Education of the Handicapped Act (EHA) of 1970. The EHA (1970) was 

particularly influential, as it ensured a focus on the appropriate education of students with 

disabilities, including their right to an individualized educational program in the least 

restrictive environment (Gordon, 2006). Subsequent reauthorizations of EHA, including the 

Education for All Handicapped Children Act (EAHCA) of 1975 and the Individuals with 

Disabilities Education Act (IDEA) of 1990 and 1997, continued to promote the inclusion of 

students with disabilities in standards-based reform efforts, including state and district-level 

assessments (Huefner, 2006).  In addition, both IDEA (2004) and the No Child Left Behind 

Act of 2001 included a clear focus on increasing all students’ achievement, including 

students with disabilities, and school-level accountability for student performance.   

 The Individuals with Disabilities Education Improvement Act (2004).  As noted 

previously, the passage of the Education of the Handicapped Act (EHA), as well as all 

further reauthorizations under the title of IDEA (1990, 2004), was seminal in ensuring 

equality of opportunity and access to educational services for students with disabilities. In 

addition, as the emphasis within educational policy shifted from access to services to 

educational accountability for student performance, the mandates and provisions within 

IDEA (2004) ensured that students with disabilities were included within these reforms. As 
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an example, Section 1412 of IDEA clearly outlines the requirement for schools to establish 

strict performance goals for all students, including those with disabilities. In addition, Section 

1414 mandates that the individual education program (IEP) of each student with a disability 

include a description of how performance for each student will be measured, as well as the 

specific services and accommodations provided to the child to help him or her meet these 

goals. Both sections also require the mandatory participation of all students in state and 

district-wide assessment programs, thereby ensuring that no child, regardless of disability 

status, is excluded from school-wide accountability programs (Huefner, 2006, Jacob et al., 

2011). 

 Thus, given the vast protections offered under IDEA, its relevance and importance to 

the promotion of educational equality for students with disabilities is undeniable. However, 

for the purposes of the proposed study, it is equally important to note that IDEA not only 

outlines what  services and practices are to be implemented, but also who is eligible to 

receive them. According to IDEA, the criteria for special education eligibility for children 

over the age of nine are threefold: determination (a) that the child has one of 13 disabilities 

outlined in its provisions, (b) that the existence of this disability adversely affects educational 

performance, and (c) that the child is in need of specially designed educational services 

(Huefner, 2006; Jacob, Decker, & Hartshorne, 2011; Wright & Wright, 2010). The thirteen 

disability categories recognized by IDEA are (a) specific learning disability, (b) speech or 

language impairment, (c) mental retardation, (d) serious emotional disability, (e) other health 

impairment, (f) orthopedic impairment, (g) hearing impairment, including deafness, (h) 
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visual impairment, including blindness, (i) autism, (j) traumatic brain injury, (k) deaf-

blindness, and (l) multiple disabilities. For children ages 3-9, IDEA allows states to identify 

students for special education services under the category of “developmental delay” instead 

of one of the thirteen disability categories, in recognition of the fact that accurate diagnosis of 

younger children may be more difficult (Huefner, 2006). 

 IDEA’s special education typology of disability provides the federal government with 

administrative oversight of the number of students receiving special education services under 

each of the disability categories annually. It is important to note that although IDEA requires 

states to provide information related to the number of students deemed eligible by disability 

category, it does not require that students maintain that label or category in order to receive 

services (Wright & Wright, 2010). In other words, states have the option of utilizing the 

disability classifications and typology specified in IDEA solely for administrative purposes; 

however, few states have chosen to pursue this option (Huefner, 2006). Instead, the majority 

of states’ special education services continue to maintain this system of labeling students 

according to their identified disability. For many, the decision to retain this typology is based 

on assumptions underlying their utility; namely, that the process of identifying and labeling a 

child according to such classification systems serves an important educational and 

instructional function to school staff, teachers, and administrators. This assumption 

specifically, and the advantages of classification systems more generally, has been, and 

continues to be, challenged within the educational literature (Norwich & Lewis, 2001). 
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The Categorization Debate  

 The classification and labeling of items is not a practice unique to psychology. In fact, 

the process of categorizing and grouping, whether it be of organisms, ideas, types of systems, 

or individuals, is routinely conducted throughout the social and natural sciences, and for 

good reason: it is perhaps the single-most effective means of reducing and organizing large 

amounts of information for the purposes of simplified understanding and communication 

(Hollenweger, 2008). Indeed, the ability to help convey or communicate information between 

individuals is one of the foremost advantages of typologies. For those working in the fields of 

psychology and/or special education, advocates of disability categorization systems suggest 

that the classification of disability types enables educators, parents, and policy makers to 

share their knowledge and expertise through the use of a common nomenclature and 

language of disability (Hollenweger, 2008).  

 In advocating for typologies as a method of improving communication, advocates of 

special education classification assume that the act of labeling or categorizingstudents 

according to specified disability categories conveys meaningful information about that child 

to those individuals involved in the child’s education, including parents, teachers, or school 

administrators.  As an example, the label of “specific learning disability,” once applied, is 

assumed to invoke an understanding of what behavioral, cognitive, social, and academic 

characteristics and/or behaviors a child might exhibit, which may then be used by the child’s 

teacher to select the most appropriate instructional practices or academic interventions for 

him or her (Caffrey & Fuchs, 2007; O’Sullivan, Marston, & Magnusson, 1987; Ysseldyke & 
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Christenson, 1987).  Much like cognitive schemata, special education disability categories 

therefore provide mental shortcuts that allow teachers and other educators to access 

presumed information about a child quickly and automatically.  

 Despite their advantages, many researchers warn of the unintended yet harmful 

consequences associated with categorizingstudents with disabilities (Triano, 2000). As an 

example, Hollenweger (2008) notes that the stigma of mental health and special education 

labels continues to surround students with disabilities and their families, as does the fear 

from both parents and educators that the placement of children into special education systems 

may result in unacceptably low expectations and increased feelings of low self-esteem or 

learned helplessness. In addition – and perhaps more pertinent to the current study – many 

researchers refute the notion that special education categories serve any pedagogical or 

instructional utility. Instead, these researchers argue that the utility of disability categories is 

negated by both the heterogeneity of the students in each group and co-morbidity amongst 

disorders. As will be described in the following section, both of these issues are particularly 

salient for students in high-incidence disability categories.  

 Assumption of homogeneity.  In order for disability classifications to be of 

instructional utility to teachers and other school administrators, they must have descriptive 

validity, or the ability to accurately describe or explain the unique features of each disability 

category that are related to instruction (MacMillan, 1998). In fact, research has shown that 

children within each category display substantial individual differences in type and severity 

of behaviors (MacMillan, 1998). Numerous causes of such within-group variability have 
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been proposed, including high percentages of students with multiple and/or co-morbid 

disorders (DuPaul, Gormley, & Laracy, 2013; Pliszka, 2009), as well as the relatively 

subjective ways in which high-incidence behaviors and classifications have been 

conceptualized (MacMillan, 1998; Scruggs & Mastropieri, 2002). In addition, variability and 

inconsistency in diagnostic and identification criteria between states means that children 

placed within the same special education category may demonstrate dramatically different 

constellations of behaviors, strengths, and weaknesses (Hallahan et al., 2007; Scruggs & 

Mastropieri, 2002). Indeed, in the instance of high-incidence disabilities, there appears to be 

very little evidence of what MacMillan refers to as “classification reliability,” or the ability to 

categorize students in to given disability categories in an accurate or predictable way (1998, 

p.2).   

 For decades, researchers have attempted to empirically evaluate the evidence either 

supporting or refuting the homogeneity of high-incidence disability categories. In their 

seminal article, Hallahan and Kauffman (1977) argued that children across high-incidence 

disability groups (defined in their article as students with “learning disabilities”, “emotional 

disabilities”, and “mild mentally retarded
1
”) exhibit a significant amount of overlap in 

behavioral characteristics, including IQ, social adjustment, and academic underachievement.  

As an example, the authors noted that children in the mildly mentally retarded category, by 

definition, displayed the lowest average IQ of children across the three high-incidence 

                                                 
1
 The terminology used to refer to these three categories of students has changed since publication of this 

article. What was once referred to as “learning disability” is not referred to as “specific learning disability,” 

“emotional disorders” corresponds to “behavioral/emotional disability,” and “mild mentally retarded” is now 

called “mild intellectual disability.”  
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groups; however, the IQ of children in both the learning disabilities and emotional disabilities 

groups was also significantly below average. In addition, underachievement, defined by the 

authors as low academic achievement relative to mental age expectations, was found to be 

below average for children in all three disability categories, and not just those with learning 

disabilities. Furthermore, an increase in negative behaviors indicative of weaknesses in 

adaptive behavior and social adjustment were found not only in emotionally disturbed 

children, as expected, but in those identified as learning disabled and mild mentally retarded 

as well. As a result of their review, Hallahan and Kaufmann concluded that: 

 the historical development of the fields of learning disabilities, mild retardation, and 

 emotional disturbance, as well as analysis of the literature on the behavioral 

 characteristics of these three areas, leads to the conclusion that, using their usual 

 criteria, these three areas have a great deal in common. It is not unjustified to believe 

 that there is more overlap among the three areas that there are characteristics 

 unique to each of these categories. (1977, pp. 145-146) 

 Three decades later, debates surrounding the homogeneity of special education 

disability groups continue. While some authors continue to echo concerns regarding the 

categorical approach to special education (Gage, Lierheimer, & Goran, 2012), results of other 

research appear less conclusive. In a meta-analysis of studies comparing the characteristics of 

high-incidence disability groups, Sabornie, Cullinan, Osborne, and Brock (2005) compared 

58 research reports comparing at least two of the three recognized high-incidence disability 

groups (SLD, BED, and MID) to determine whether meaningful differences in student 
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characteristics such as IQ, achievement, and behavior could be identified. Contrary to the 

findings of Hallahan and Kauffman (1977), results of this analysis indicated that average 

differences in intellectual functioning between high-incidence disability categories were 

evident. In particular, the authors noted that 98% of students with both SLD and BED 

outscored students with MID on cognitive measures (indicating an average effect size of 2.17 

or more), a result that is perhaps to be expected given that current diagnostic criteria for MID 

include cognitive performance cutoff scores of 70 (standard scores) or below (Sabornie, 

Evans, & Cullinan, 2006). In terms of differences in academic performance, Sabornie et al. 

(2005) found the strongest differences between students with MID and students with BED, as 

indicated by average effect sizes of -0.70. Moderate average effect sizes were found for 

comparisons of students identified as SLD and those identified as MID (ES = 0.42), while 

small effect sizes were found for comparisons of students with EBD as compared those with 

SLD (ES = -0.22). Finally, Sabornie et al. (2005) also compared effect size estimates in the 

domain of problem behavior, and reported, perhaps not surprisingly, that students identified 

as EBD has more elevated ratings than students identified as either SLD or MID on teacher 

and parent ratings of behavior (ES = -0.72 and -0.70, respectively). Given these results, the 

authors concluded that differences across cognitive, academic, and behavioral domains 

between groups were greater than the differences between individuals within any one 

disability category, thereby justifying the use of special education classifications.  

 Similar conclusions were reached by Sabornie et al. (2006), who followed up on the 

above described meta-analysis with a descriptive review of a further 34 studies comparing 
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characteristics of students in high-incidence disability groups. Comparisons of average effect 

sizes between students in each of the three high-incidence disability categories indicated that 

students identified as MID exhibited significantly lower cognitive functioning than students 

identified as either SLD (ES = -2.36) and BED (ES = -2.17). Far smaller differences were 

noted between students identified as SLD and BED (ES = 0.14).  In terms of academic 

performance, the most significant differences were observed between students identified as 

BED and those identified as MID, with approximately 76% of BED students scoring higher 

than students in the MID category on academic measures. Similarly, approximately 66% of 

students identified as SLD outperformed those in the MID category on these same academic 

indicators. Finally, Sabornie et al. (2006) also reported that students identified as BED 

displayed significantly more frequent and severe problem behaviors (predominantly assessed 

using parent and teacher reports) than students identified as either SLD or MID.  

 As federal policy has evolved to include a focus on academic growth, so, too, has the 

special education literature. In order to expand the debate on disability categorization, Wei, 

Blackorby, and Schiller (2011) examined the reading growth trajectories of students in 11 of 

the special education categories to identify possible differences in average reading 

achievement at age 12 and/or in rates of growth over time by disability category, as well as 

by gender, race/ethnicity, or SES. As students with specific learning disabilities were used as 

the comparison group in this analysis, only differences between their trajectories and that of 

the other disability groups (as opposed to comparisons between all groups) could be analyzed 

for statistical significance. According to the results of this study, students with specific 
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learning disabilities exhibited significantly higher average reading scores at age 12 

(intercept) than students identified as intellectually disabled, but significantly lower average 

reading scores than students identified as behaviorally/emotionally disturbed, thereby 

supporting previous studies reporting differences between high-incidence disability 

categories on static measures of academic achievement. No significant differences were 

found in the slopes of the trajectories of students in high-incidence disability groups, 

indicating similar rates of growth (or, in this case, deceleration) over time; however, children 

in other disability categories, including speech/language impairment, did show increased 

rates of decline as compared to students in the specific learning disabilities category. A 

similar pattern of results was observed by Wei, Lenz, and Blackorby (2012) in a parallel 

analysis of math growth trajectories of students with disabilities.   

 Treatment utility of special education categories. Clearly, the research remains 

inconclusive regarding average differences between disability groups. Even where 

differences between high-incidence disability groups have been found, it remains unclear 

whether such group-level characteristics can help educators identify more effective 

instructional strategies for use in their classrooms. Furthermore attempts at empirically 

validating the usefulness of diagnostic categories for educational planning are plagued by the 

same challenges that have led many to renounce their use entirely, including problems of 

definition and group heterogeneity (Norwich & Lewis, 2001, 2007; Reschly & Ysseldyke, 

1997). As such, research specifically investigating appropriate instructional strategies for 

specific disability groups is sparse.  
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 Yes, despite a lack of research supporting the effectiveness of matching group 

characteristics to educational treatments or interventions, Norwich and Lewis note that the 

practice continues throughout schools in the United Kingdom and the United States (2001). 

Norwich and Lewis refer to this approach as the “general differences approach”, or the 

tendency to assume that teaching and instructional decisions should be necessarily based on 

the distinctive needs of a subgroup first and foremost, followed thereafter by a focus on 

needs that are common to all students and, lastly, needs that are unique to particular 

individuals (2007, p.129).  However, as has been continuously emphasized in the literature, 

such an instructional approach is grounded more in practitioners’ unwillingness to part with 

what they believe than in any solid evidence of what actually works (Florian, 2008; Norwich 

& Lewis, 2001, 2007; Reschly & Ysseldyke, 1997). 

 With very little evidence to support the general differences approach, Norwich and 

Lewis instead propose that teaching strategies and decisions should be informed by the 

“unique differences approach” (2007, p. 129). Unlike the group differences approach, the 

unique differences position places the differences unique to each individual at the heart of 

pedagogical and instructional decision making, followed closely by the needs considered 

paramount to all students. Thus, it is not the disability category that a student finds 

him/herself in that determines the best instructional intervention for him/her, but that child’s 

individual needs. In turn, these unique characteristics and needs are best accommodated 

through a “continua of teaching approaches” that include common research-based teaching 

strategies effective for the majority of students, as well as adaptations and modifications for 
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children with different kinds of learning needs and difficulties (Norwich & Lewis, 2007, p. 

130-131). Thus, much like the conclusions offered in Hallahan and Kaufmann’s original 

article, results of more recent research similarly emphasize the value of understanding the 

particular problem behaviors unique to each child, as opposed to the assumed characteristics 

of his or her disability category, when planning appropriate educational instruction, 

intervention, or treatment.  

Statement of the Problem and Hypotheses 

 With limited empirical evidence to support the treatment utility of special education 

classification systems, many have proposed to replace the current typology with a non-

categorical approach, in which students are grouped according to their area of need (e.g., 

reading comprehension), as opposed to their assigned disability label (Hallahan & Kauffman, 

1977).  

 However, treatment utility comprises only one small part of the criteria recognized as 

necessary for establishing the external validity of a typology. According to Pennington 

(1991), multiple criteria for judging the external validity of diagnostic categories exist, 

including clinical significance, differential relation to processing measures (e.g., 

neuropsychological measures), differential etiology, differential pathogenesis, and 

differential prognosis or developmental course. Thus, it is likely that any eradication of 

special education disability categories based solely on the absence of evidence supporting 

just one of these criteria - treatment utility - is premature. 
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 The purpose of this study was to evaluate the external validity of special education 

categories using two of Pennington’s (1991) proposed criteria for evaluating diagnostic 

categories. In particular, this study focused specifically on evaluating Pennington’s premise 

that, in order to be externally valid, special education disability subtypes should serve to 

identify children with distinct developmental trajectories and outcomes.  As such, this study 

examined a number of aspects of students' educational careers and outcomes in terms of 

evidence for distinct developmental trajectories and outcomes.  First, differences in average 

achievement and growth using hierarchical linear modeling were examined. Second, 

achievement outcomes in terms of effect sizes relative to a comparison group of non-disabled 

students at grade eight were examined. Third, this study also used analysis of variance to 

examine the average number of years spent in special education, as well as the mean number 

of years that students with disabilities participated in the general assessment. Finally, chi 

square analysis was used to evaluate differences in the percent of students with disabilities 

performing at grade-level in eighth grade.  

Hypotheses 

1.  Students in the three high incidence categories of specific learning disabilities, 

behavioral/emotional disability, and mild intellectual disability (educable mentally 

handicapped) will differ from each other in terms of average achievement (intercept in HLM 

analysis) in reading in fourth grade. 

 a. Students with specific learning disabilities will exhibit higher average achievement 

 in reading than students in the mild intellectual disability category. 
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 b. Students with specific learning disabilities will exhibit lower average achievement 

 in reading than students identified as behaviorally/emotionally disturbed.  

 c. Students identified as behaviorally/emotionally disturbed will exhibit higher 

 average achievement in reading than students in the mild intellectual disability 

 category. 

2. Students in the three high incidence categories of specific learning disabilities, 

behavioral/emotional disability, and mild intellectual disability (educable mentally 

handicapped) will differ from each other in terms of average achievement in mathematics in 

fourth grade. 

 a. Students with specific learning disabilities will exhibit higher average achievement 

 in math than students in the mild intellectual disability category. 

 b. Students with specific learning disabilities will exhibit lower average achievement 

 in math than students identified as behaviorally/emotionally disturbed.  

 c. Students identified as behaviorally/emotionally disturbed will exhibit higher 

 average achievement in math than students in the mild intellectual disability category. 

3.  Results of hierarchical linear modeling will reveal differences in rates of growth in 

reading by high-incidence disability category.  

 a. Students identified as having a specific learning disability will display slower rates 

 of growth in reading than students identified as behaviorally/emotionally disturbed. 
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 b. Students identified as having a specific learning disability will display more 

 accelerated rates of growth in reading than students identified as having a mild 

 intellectual disability. 

 c. Students identified as having a behavioral/emotional disability will display more 

 accelerated rates of growth in reading than students identified as having a mild 

 intellectual disability. 

4.  Results of hierarchical linear modeling will reveal differences in rates of growth in math 

by high-incidence disability category.  

 a. Students identified as having a specific learning disability will display slower rates 

 of growth in math than students identified as behaviorally/emotionally disturbed. 

 b. Students identified as having a specific learning disability will display more 

 accelerated rates of growth in math than students identified as having a mild 

 intellectual disability. 

 c. Students identified as having a behavioral/emotional disability will display more 

 accelerated rates of growth in math than students identified as having a mild 

 intellectual disability. 

5.  Using effect sizes comparing students in each disability group with non-disabled 

achieving peers at grade eight, the achievement gaps in reading for students in the three high-

incidence disability groups will differ.   
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 a.  The reading achievement gap between students with disabilities and their non-

 disabled peers will be greater for students identified with mild intellectual disabilities 

 than for students with learning disabilities. 

 b.  The reading achievement gap between students with disabilities and their non-

 disabled peers will be greater for students identified with specific learning disabilities 

 than for students with behavioral/emotional disabilities. 

 c.  The reading achievement gap between students with disabilities and their non-

 disabled peers will be greater for students identified with mild intellectual disabilities 

 than for students with behavioral/emotional disabilities. 

6.  Using effect sizes comparing students in each disability group with non-disabled 

achieving peers at grade eight, the achievement gaps in math for students in the three high-

incidence disability groups will differ.   

 a.  The math achievement gap between students with disabilities and their non-

 disabled peers will be greater for students identified with mild intellectual disabilities 

 than for students with learning disabilities. 

 b.  The math achievement gap between students with disabilities and their non-

 disabled peers will be greater for students identified with specific learning disabilities 

 than for students with behavioral/emotional disabilities. 

 c.  The math achievement gap between students with disabilities and their non-

 disabled peers will be greater for students identified with mild intellectual disabilities 

 than for students with behavioral/emotional disabilities. 
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7.  Significant differences will be observed in the duration of time students with disabilities 

spend in special education, by high-incidence disability category, as indicated by the mean 

number of years students spend in special education during grades four through eight. 

8. Significant differences will be observed in the average number of years that students with 

disabilities participate in the general assessment, by high-incidence disability category. 

9. Significant differences will be observed in the percent of students in each high-incidence 

disability group performing at grade level during students’ eighth grade year (AY 2011/12). 

 a. Significant differences will be observed in the percent of students in each high-

 incidence disability group performing at grade level at the end of AY2011/12 in 

 reading/language arts.  

 b. Significant differences will be observed in the percent of students in each high-

 incidence disability group performing at grade level at the end of AY2011/12 in 

 mathematics. 

Method 

Data Source 

 The current study made use of large-scale assessment data to examine the extent to 

which students in high-incidence disability categories differed in terms of academic 

achievement in fourth grade, academic achievement trajectories across grades four to eight, 

and participation in general education large scale assessments. The assessment data were 

drawn from North Carolina Department of Public Instruction (DPI) records, housed by the 

North Carolina Education Research Data Center (NCERDC) at Duke University in Durham, 
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North Carolina. The data set is extensive and includes annual test scores for over a million 

students. These students attended public schools in North Carolina between the mid-1990’s 

and 2013. New data from the previous year’s testing are added to the NCERDC archives 

each year. Reading and mathematics achievement scores from five academic years (AY), 

beginning with AY2007/08 and ending with AY2011/2012, were used to evaluate the current 

hypotheses after permission was received from the North Carolina State University 

Institutional Review Board and NCERDC.  

Participants 

 Initial sample. The initial sample for this study included all North Carolina students 

who (a) were in fourth grade in the 2007-2008 school year, (b) were identified as either a 

student in general education or a student served in special education with a high-incidence 

disability, (c) had taken the state’s general or alternate end-of-grade assessments in reading 

and/or mathematics, and (d) had achievement test scores available in the NCERDC database 

for the 2007/08 school year (N = 105,300). Students were then excluded from this initial 

group of participants if they met the any of the following criteria: (a) there was a discrepancy 

between their grade as indicated in test score files versus demographic files (N =18, <0.1%) 

or (b) the student had participated in end-of-grade assessment during the 2007/2008 school 

year in either reading or math but did not have a matching test score in the NCERDC 

database (N = 72, <0.1%).  

 Analytic sample. To create the analytic sample, the unique identifiers provided by 

NCERDC for all students remaining in the initial sample after the first set of exclusionary 
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criteria were matched to the unique student identifiers in NCERDC test data files for each of 

the four succeeding years through 2011/2012 (eighth grade for students following the typical 

grade progression). Students in the initial sample who were not present in all subsequent 

years were excluded from the analytic sample (N = 19,216, 18%).   A small number of 

students who appeared to have duplicate unique identifiers in the database (N = 312, 0.30%) 

were excluded. In addition, students who were in general education students in 2007/2008 

were only included in the longitudinal database if they remained in general education for all 

five years; in other words, students who were in general education in fourth grade and later 

entered special education were excluded from the analytic sample (N = 4,513, 4.3%). This 

final exclusionary criterion was implemented specifically to allow for the analyses outlined 

in hypotheses five and six of the current study. Once all exclusionary criteria were applied, 

81,474 students (or 77.43% of the initial sample) were included in the analytic sample.  

 Statistical comparison of the analytic sample and excluded participants. 

Following the identification of the analytic sample, Pearson’s chi-squared goodness-of-fit 

test was used to examine the extent to which students who were excluded from the analytic 

sample differed from students who were included in the analytic sample, both in terms of 

representation of different exceptionalities and demographic characteristics.  Tables 1 and 2 

summarize the number of students in each student group represented in the initial and 

analytic samples, as well as in the group of participants excluded from the current study. The 

omnibus chi-squared test across the four disability categories indicated that student disability 

status was related to exclusion from the sample, χ
2  

(3) = 91.50,  p < 0.001.  Comparison of 
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standardized residuals indicated that a higher than expected proportion of students with 

emotional disabilities and lower than expected proportions of students with mild intellectual 

disabilities and specific learning disabilities were excluded from the analytic sample. A 

higher proportion than expected of males were excluded from the analytic sample,  χ
2  

(1) = 

125.25, p < 0.001.  Significant differences were also noted between the expected and 

observed numbers of students in various ethnicity groups, χ
2  

(5) = 129.65, p < 0.001, with 

students who were Hispanic or multi-racial more likely to be excluded and students who 

were White or American Indian less likely to be excluded from the analytic sample. Finally, 

students who were excluded from the sample were also more likely to be economically 

disadvantaged, χ
2  

(1) = 129.25, p < 0.001, or classified as Limited English Proficiency, χ
2  

(1) 

= 97.69, p < 0.001. 

 Statistical comparison of students with and without disabilities. Similarly, 

demographic information was compared for students with and without disabilities in the 

analytic sample, as outlined in Table 3 below. Pearson’s chi-squared tests were then used to 

test for significant differences between observed and expected counts for each of the 

demographic variables. Significant differences in ethnicity were noted, χ
2  

(5) = 351.87, p < 

0.001, with significantly fewer students with disabilities classified as Asian or Caucasian, 

and a greater number of students with disabilities classified as Black and American Indian. In 

addition a significant relationship between disability status and gender was found, χ
2  

(1) = 

823.45, p < 0.001, with fewer females and more males in the population of students with 

disabilities than might be expected by chance alone. An overall association between LEP 
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status and disability status was also observed, with a greater number of students identified as 

LEP in the sample of students with disabilities than would be expected by chance, χ
2  

(1) = 

97.83, p < 0.001. Finally, results of the chi-squared analyses indicated a significant 

association between economic disadvantage and disability status, with a higher number of 

students identified as economically disadvantaged in the sample of students with disabilities, 

χ
2  

(1) = 1039.91 , p < 0.001. 

 The current study used students' special education classification in fourth grade as the 

basis for assigning students to a special education category regardless of changes in 

classification in later waves of data analysis.  An analysis of student composition from wave 

1 (2007/2008) to wave 5 (2011/2012) revealed that some students changed classification in 

subsequent years. In some instances, students identified as a student with a high-incidence 

disability were exited from special education and reclassified as a general education student; 

in other instances, students were reclassified under a different special education category. 

Tables A1-A3 in the Appendix provide an account of the stability of students' exceptionality 

classification across years.  Additionally, 2,268 students (approximately 2.78% of the total 

analytic sample) did not follow the expected grade sequence across the five years studied due 

to either grade retention or acceleration or, possibly, coding errors in the original dataset.  

Measures 

 The primary outcome variables of interest in the study were student achievement in 

reading and math, as assessed by student results on North Carolina’s statewide end-of-year 

assessments.  As noted previously, participants in the study were those who had taken either 
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the general or alternate assessments; thus, information related to both types of state’s 

assessments in reading and mathematics are presented.  No scores from the alternate 

assessments are reported in this study.  As such, information about these assessments is brief 

and simply allow the reader to understand what alternate assessment options were available 

to schools at the time of the study.  

 End-of-Grade Assessments. In North Carolina, academic proficiency is assessed by 

student results on both the End-of-Grade Test in Reading Comprehension (EOG-R) and End-

of-Grade Test in Mathematics (EOG-M). These assessments were designed to measure 

student performance against the competencies and skills outlined in the North Carolina 

Standard Course of Study, and are appropriate for students in both general and special 

education working towards grade-level subject area achievement in both reading and math. 

In addition to the EOGs, North Carolina also administers alternate assessments.  During the 

time period where the study test data were collected, two alternate assessments were in place: 

the NCEXTEND2 EOG, a modified alternate assessment for students with disabilities who 

are making progress towards subject area achievement, but are doing so at a slower rate than 

their general education peers, and the NCEXTEND1, an alternate assessment designed to 

assess students with severe cognitive disabilities. The NCEXTEND2 is based on modified 

academic achievement standards aligned with subject area content for the grade in which a 

child is enrolled, while the NCEXTEND1 is a curriculum-based assessment aligned with the 

North Carolina Standard Course of Study Extended Content Standards (PSNC, 2010, 2013).  
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 General assessments for reading and mathematics. At the elementary school level, 

the EOG-R is designed to assess student knowledge and skills in the specific competency 

areas outlined in the North Carolina English Language Arts Standard Course of Study. In 

particular, the EOG-R aims to assess a child’s ability to read and interpret text and apply 

strategies to comprehend and evaluate what has been read. The EOG-R requires students to 

read passages and answer multiple-choice questions about each passage. A total of ten 

passages are presented. Selected passages represent a range of different content areas to 

reflect the variety of reading content required of students, including literature passages, 

informational selections in particular content areas (e.g., science and social studies), and 

consumer and practical selections (e.g., brochures). The multiple choice questions are 

intended to tap four key constructs that are conceptualized as part of reading comprehension 

including (a) cognition, (b) interpretation, (c) critical stance, and (d) connections. The 

number of questions increases with grade level, and ranges from 56 questions in third grade 

to 68 in eighth grade (PSNC, 2004, 2007).  

 North Carolina’s End-of-Grade assessment in mathematics is intended to evaluate 

students’ performance in seven key areas included in the North Carolina Mathematics 

Standard Course of Study: numeration, geometry, patterns, pre-algebra, measurement, 

problem-solving, data analysis, statistics, and computation. The EOG-M consists of two parts 

administered separately. The mathematics computation section consists of 12 questions in 

grade 3-6 and eight questions for grades 7 and 8. The mathematics applications section of the 

EOG-M is comprised of 68 questions for grades 3-6, and 72 questions for grades 7 and 8. 
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Students are allowed to use calculators during the mathematics applications section, but not 

during the mathematics calculations section of the EOG-M (PSNC, 2006, 2007).  

 Scores on both the EOG-R and EOG-M are vertically linked. Student results on both 

general assessments can be reported as percentiles or scaled scores. Scaled scores are 

subsequently used to classify a student’s achievement according to one of four predetermined 

achievement levels. To be determined proficient in reading/language arts or math at his or 

her grade level, a student must demonstrate proficiency equivalent to a Level III or IV. 

Students at Level III “consistently demonstrate mastery of the grade level subject matter and 

skills and are well prepared for the next grade” (PSNC, 2004, p.12).  

 Internal consistency reliability estimates for the EOG-R and EOG-M are presented as 

coefficient alphas. For the EOG-R, internal reliability ranges from .88 (tenth grade) to .94 

(sixth grade); for the EOG-M, the estimates range from .94 (tenth grade) to .96 (third grade). 

Similarly high reliability estimates were found when analyzed by ethnicity, gender, and 

disability category. The standard error of measurement for both the EOG-R and EOG-M is 

two to six points for grades 3-8 (PSNC, 2006).  

 Multiple sources of evidence are used to make the case that the EOG-R and EOG-M 

are valid measures of students’ skills and the states’ language and mathematics curricula. 

Evidence of content relevance is provided for the EOG-R, and is demonstrated by matching 

each of the items to the strand or construct it is meant to assess (cognition, interpretation, 

critical stance, or connections). The distribution of items across each of these constructs is 

provided for each grade level. The percent of questions intended to assess cognition ranges 
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from 25.9% in seventh grade to 39.3% in fourth grade. Similarly, the percent of questions 

assessing interpretation ranges from 36.7% in third grade to 42% in seventh grade. A smaller 

percentage of items are included to assess critical stance (18% in fourth grade to 26.8% in 

seventh grade) and connections (4% in fourth grade to 6.7% in third grade) (PSNC, 2004). 

 For the EOG-M, evidence of content validity is demonstrated through teacher ratings. 

More specifically, content-area teachers were asked to evaluate the appropriateness of items 

on the EOG-M according to the following criteria: (a) test content reflects the goals and 

objectives of the grade level curriculum; (b) test content reflects the goals and objectives of 

the grade level curriculum as it is taught in the teacher’s school or school system; (c) items 

are clearly and concisely written, and the vocabulary is appropriate to the target age level; (d) 

the content is balanced in relation to ethnicity, race, sex, socioeconomic status, and 

geographic districts of the state; and (e) each of the items has one and only one answer that is 

best; however, the distracters appear plausible to someone who has not achieved mastery of 

the represented objective. Responses were reported on a 5-point scale, with the “5” 

representing “to a superior degree”, and “1” corresponding to “not at all.” On average, 

teacher responses to these questions indicated that the EOG-M test items met the item criteria 

outlined to a “superior” or “high” degree (PSNC, 2006).  

 Evidence of criterion-related validity used for the EOG-R and the EOG-M is 

determined by examining the relationship between student scores on each assessment and 

other measures of student achievement, including expected grades, assigned achievement 

levels, and teacher judgments of student achievement. Pearson correlation coefficients for the 
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EOG-R and these measures of student achievement ranged from 0.49 to 0.65, indicating a 

moderate to strong correlation between scaled scores and associated measures of student 

achievement. For the EOG-M, correlation coefficients ranged from 0.49 to 0.89, again 

indicating a moderate to strong correlation. For the EOG-M, additional evidence of 

concurrent validity was demonstrated by comparing trends in student performance between 

the EOG-M and students’ progress on the National Assessment of Education Progress 

(NAEP). Similar trends in performance for students scoring “basic” or “proficient” on the 

NAEP and students who scored at Level III and or IV on the EOG-M were observed across 

4
th

 and 8
th

 grade students.  

 Alternate assessments: NCEXTEND2. Much like the general assessments, the 

NCEXTEND2 EOG in Reading Comprehension (NCEXTEND2 EOG-R) and Mathematics 

(NCEXTEND2 EOG-M) are designed to assess students’ skills relative to the core 

competencies, goals, and objectives outlined in the North Carolina Standard Course of Study; 

however, the NCEXTEND2 does so using an alternative and abbreviated format, to include 

shortened reading selections, fewer multiple-choice items, reduced item complexity, and 

simplified language (PSNC, 2009).  

 Alternate assessments: NCEXTEND1. As noted previously, the NCEXTEND1 was 

developed to assess students with severe cognitive disabilities on the grade-level material 

presented as part of the North Carolina Standard Course of Study Extended Content 

Standards in reading and mathematics (PSNC, 2010). As with the general EOGs and 
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NCEXTEND2, grade-level proficiency is defined as a student test score at or above 

Achievement Level III.  

Results 

Preliminary Analyses  

 Availability of achievement data in analytic sample.  As noted previously, the 

primary outcome variable of interest in this study was student achievement in reading and 

math, as assessed by student results on North Carolina’s statewide end-of-year assessments. 

Preliminary analyses were conducted to assess the number of students in the analytic sample 

who had general assessment results (in either reading or math) available across all five years 

of the study. Results indicated that, of the 81,477 students in the analytic sample, 77,065 

(94.58%) of students had general assessment scores in reading available in all five years, 

1,670 (2.05%) had general assessment scores in reading available in four years, 585 (0.72%) 

had general assessment reading scores available in three years, 482 (0.59%) had general 

assessment reading scores available for two years, and 445 (0.55%) had general assessment 

reading scores available for only one of the five years. In addition, 1,230 (1.51%) of students 

did not have general assessment scores in reading available for any year during this time 

period, meaning that they participated in the alternate assessment option in each year. 

Regarding participation in the math general assessment, 77,464 (95.07%) of students had 

general assessment math scores available in all five years, 1,679 (2.06%) had general 

assessment math scores available in four years, 523 (0.64%) had general assessment math 

scores available in three years, 395 (0.48%) had general assessment math scores available for 

two years, and 361 (0.44%) had general assessment math scores available for only one of the 
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five years. In addition, 1,105 students (1.29%) did not have general assessment scores in 

mathematics available during this time period.  

 Descriptive analyses. The current study used various statistical procedures to analyze 

the proposed hypotheses, including hierarchical linear modeling (HLM), analysis of variance 

(ANOVA), and Pearson’s chi-squared test. Prior to running these tests, descriptive analyses 

were conducted to examine whether the data met the three basic assumptions of parametric 

tests, including the assumptions of normality, homogeneity of variance, and independence, as 

well as to provide contextual information to assist in the interpretation of results.  

 As noted in the previous section, frequencies were conducted on all categorical 

variables (including special education category and all demographic variables) to determine 

the number and percentage of students in each disability group (Table 1), to describe the 

demographic characteristics of the sample (Table 2), and to compare the total number and 

percentages of students with and without disabilities identified with certain demographic 

characteristics (Table 3). In addition, two dependent variables (whether or not a student met 

grade-level expectations in reading/math during grade eight on the general reading and 

mathematics tests) were also considered to be categorical variables; frequencies for these 

variables are discussed in the analyses specific to hypothesis 9 and presented in Table 19.  

 Descriptive statistics were also obtained for all continuous variables (including 

reading and math achievement scores, duration of time in special education, and number of 

years the student participated in each of the general assessments.  The descriptive statistics 

included a calculation of each variable’s mean, standard deviation, minimum, maximum, 
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skew, and kurtosis across all individuals in the sample taking the general assessment in either 

reading or math (see Table 4), as well as by disability group (see Tables 5 and 6, as well as 

Figures 1 and 2). In each instance, the significance of both the skew and kurtosis value was 

calculated by converting each score to a z-score, and comparing the resulting value to 1.96 

(Field, 2009). Based on these calculations, significant skew and kurtosis values were found 

for each of the continuous dependent variables. Although significant skew and kurtosis 

values typically violate the assumption of normality, these results were assumed to result 

from the study’s large sample size. In addition, visual analysis of the distribution of these 

variables also suggested that they behaved in a manner that would be expected; for example, 

given the proportion of students with and without disabilities in the sample and the way that 

end-of-grade assessments are scored, the observed negative and significant skew was not 

unexpected. Thus, data were not transformed. 

Hypotheses One to Four 

  Hypotheses one through four stated that significant differences in average 

mathematics and reading average achievement at Wave 1 and rates of growth would be 

observed among students in the high-incidence disability categories of specific learning 

disabilities, emotional disturbance, and mild intellectual disabilities. Hierarchical linear 

modeling (HLM) was chosen as the most appropriate analytic procedure to test these 

hypotheses for a number of reasons. First, HLM allows for the analysis of nested data 

(Raudenbush & Bryk, 2002). As the current study proposed to evaluate each student’s 

performance on general math and reading assessments over time, HLM was especially well 
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suited to the structure of these data. Second, HLM also does not require complete data; thus, 

students could be included in the analyses even if they did not have achievement scores at all 

available time points (Raudenbush & Bryk, 2002).  

 Student achievement and growth in reading.  This section first describes the results 

for the HLM analyses related to reading achievement followed by the analyses for 

mathematics achievement.  This sequence allows the results for individual analyses to be 

presented together (e.g., intercept and growth results from reading HLMs), but requires that 

the results for the individual hypotheses be presented out of sequence given the original 

hypotheses were sequenced by effect (average achievement and then slope) versus 

achievement area. 

 Preliminary analyses for reading. Prior to running the HLM analyses necessary to 

test hypotheses one and three concerning reading intercept at Wave 1 and growth across 

time, preliminary HLM analyses were conducted to evaluate differences in reading 

achievement gaps and rates of growth between students in each of the three high-incidence 

disability categories and students without disabilities. Prior research has repeatedly identified 

significant achievement gaps between students with and without disabilities; in addition, 

further differences have been noted in both the initial level of achievement and rate of growth 

observed for students with and without disabilities in studies examining achievement growth. 

Thus, the purpose of these prior analyses was to help identify similarities and/or differences 

between the pattern of results in the current study and that of prior research.  
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 A two-level HLM model was used in the preliminary analyses, with reading 

achievement scores at varying time points (level one) nested within individuals (level two). 

In this model, time was centered at the first testing occasion (grade four); thus, the intercept 

term in the model represents average reading performance at grade four. For all analyses, full 

maximum likelihood estimation was specified.  

 Unconditional and unconditional growth models. First, a fully unconditional random 

effects model was applied. The unconditional model included the dependent variable 

(reading achievement) but no predictors at either level. It was used to partition the variance to 

the two levels of the model. Results from this model indicated that approximately 43.7% of 

the outcome variance was within-person and 56.3% was between persons.  This initial model 

was followed up with an unconditional growth model using linear time as a predictor and a 

second unconditional growth model that included both linear and quadratic terms (using both 

time and time squared as the predictors).  

 Research has consistently highlighted advantages of the quadratic growth model over 

the linear model in estimating the achievement growth of students with and without 

disabilities (Lee, 2010; Stevens et al., 2015; Wei et al., 2012). However, in the current study, 

an unconditional growth model that included a quadratic term failed to converge after 100 

and 200 iterations.  The failure to obtain convergence appeared to be caused by the near 

collinearity of the linear and quadratic parameters (r = 0.94). Given this issue and the small 

amount of additional variance accounted for when the quadratic term was included in the 



37 

 

 

 

 

model (approximately 0.5%), I opted for the linear model as the most parsimonious for 

characterizing the reading achievement of the students in the current study. 

The equation for the resulting level-1 linear model was as follows: 

 

   READINGti = π0i + π1i*(YEAR1ti) + eti           (1) 

 

In this model, READING represents the developmental scale score on the reading general 

assessment for student i at time t, π0i is the intercept for the student at time 0, π1i  is the linear 

rate of change, and eti is the residual representing the student's deviation from his or her 

hypothesized growth trajectory at time t. 

 For all students, the estimated mean score on the general assessment in reading in 4
th

 

grade was 346.66. The average initial linear change was 3.66 scale score points, which 

differed significantly from 0, z = 349.13, SE = 0.01, p < .001 (see the first two columns of 

Table 7). The correlation between the intercept and linear parameters was -0.67. 

 Model with exceptionality categories. In HLM, the intercept and slope estimates in 

the Level-1 model (1) become the outcomes to be predicted by the Level-2 student 

characteristics. In the current study, the equations for this Level-2 model were as follows: 

    π0i = β00 + β01*(BEHi) + β02*(MIDi) + β03*(LDi) + r0i        (2) 

    π1i = β10 + β11*(BEHi) + β12*(MIDi) + β13*(LDi) + r1i        (3) 

In this equation, β00 and  β10 represent the sample mean reading achievement and slope, 

respectively, for students in the reference group (students without disabilities). The 

coefficients β01 and β11 reflect how different students with emotional disabilities are in 

achievement level and slope compared to the reference group. Similarly, β02 and  β12  reflect 
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difference between students with mild intellectual disabilities and students in general 

education in terms of average achievement and slope, and β03 and  β13 represent the difference 

between students with specific learning disabilities and students in general education in terms 

of average achievement and slope. The coefficients r0i and r1i are the residuals between each 

student’s fitted and observed growth trajectory.  

 In this model, these predictor variables (exceptionality categories) were dummy 

coded such that students in general education were coded 0 (thereby becoming the reference 

group), and each of the high-incidence disability categories were coded as 1 in a separate 

dummy variable.  

 The average fourth grade reading scale score for students in general education was 

347.39. As expected, the reading scores of students in general education were significantly 

higher in fourth grade than scores for students with disabilities across all categories. The 

biggest gap in performance was observed between students in general education and students 

with mild intellectual disabilities, with the latter scoring approximately 18.35 scaled score 

points lower in reading than the former. Students with specific learning disabilities scored 

11.32 scaled score points lower than general education students, and students with emotional 

disturbance scored 10.34 scaled score points lower than the reference group. Regarding rates 

of linear growth, all students with disabilities exhibited significantly higher growth rates than 

students in general education. Amongst students with disabilities, students with specific 

learning disabilities ranked highest in rate of growth (0.77), followed by students with mild 

intellectual disabilities (0.31) and, lastly, students with emotional disturbance (0.26).  
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 When compared to the unconditional growth model, the addition of the exceptionality 

categories accounted for approximately 9.75% of the variance in student intercepts, and 

4.22% of the variance in student slopes. In addition, the proportion of unexplained variance 

was also reduced, χ
2
(6) = 8294.27, p < 0.001. The model parameter correlation between 

intercept and linear parameters was -0.65. Please see the middle two columns of Table 7 for a 

summary of these results.  

 Model with exceptionality categories and demographic variables. In the third and 

final model, student demographic variables, including sex, ethnicity, economic status, and 

English proficiency status, were added as predictors (see last two columns in Table 7). The 

HLM equation for this model is as follows: 

    π0i = β00 + β01*(AIi) + β02*(ASi) + β03*(HISPi) + β04*(BLKi)              (4) 

         + β05*(MULTRi) + β06*(BEHi) + β07*(MIDi) + β08*(LDi)  

         + β09*(SEXi) + β010*(EDSi) + β011*(LEPi) + r0i 

    π1i = β10 + β11*(AIi) + β12*(ASi) + β13*(HISPi) + β14*(BLKi)              (5) 

         + β15*(MULTRi) + β16*(BEHi) + β17*(MIDi) + β18*(LDi)  

         + β19*(SEXi) + β110*(EDSi) + β111*(LEPi) + r1i 

 As with equations (2) and (3) above, β00 and  β10 represent the sample mean reading 

achievement and slope, respectively, for students in the reference group (students without 

disabilities who are white, male, not classified as limited English proficient, and not 

economically disadvantaged). In addition, each additional beta weight represents the 

difference between students in that particular demographic group and students in the 

reference group in achievement level (equation 4) and slope (equation 5). For example, 

β01*(AIi) and β11*(AIi) represent the difference in achievement level and slope (respectively) 

between students classified as American-Indian, and students in the reference group. 
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Likewise, β02*(ASi) and β12*(ASi) represent the difference in achievement level and slope 

between students classified as Asian and the reference group. Additional demographic 

variables included in the equations above include, in order, students identified as Hispanic, 

African-American, Multiracial, students with emotional disabilities, students with mild 

intellectual disabilities, students with specific learning disabilities, students identified as 

female, students identified as economically disadvantaged, and students identified as limited 

English proficient. Finally, r0i and r1i are residual terms.  

 The average reading scaled score for the reference group in 4
th

 grade was 351.28. The 

addition of demographic variables did not result in any changes to the statistical significance 

of the intercept parameter for any of the groups of students with disabilities; in addition, the 

rank ordering in the size of the achievement gaps between students within each of the three 

disability groups and students in the reference group remained the same. However, some 

changes to the statistical significance of the linear slope coefficient were observed. With 

demographics added to the model, the linear slope coefficients for emotional disturbance and 

mild intellectual disabilities were no longer significantly different than the slope observed in 

the reference group.  

 In the final model, significant differences in average reading scores were observed 

between the reference group and all demographic groups. Asian students and females showed 

higher initial achievement, as compared to the reference group (1.18 and 0.70 scale score 

points, respectively). By contrast, all other demographic groups showed lower initial 

achievement in reading, including students classified as limited English proficient (-7.19) and 
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students identified as African-American (-5.29), economically disadvantaged (-4.80), 

American-Indian (-4.51), Multiracial (-1.60), and Hispanic (-1.45). Furthermore, the addition 

of the demographic predictors resulted in statistically significant linear slope coefficients for 

all demographic groups except for females. In addition, when compared to the linear slope 

coefficient of the reference group (3.39), the coefficients for students classified as 

economically disadvantaged (0.16), Hispanic (0.19), American Indian (0.19), Multiracial 

(0.21), Asian (0.25), African-American (0.31), and limited English proficient (0.57) were all 

significantly higher.  

 When compared to the model with only student exceptionality categories, the addition 

of the demographic variables accounted for approximately 33.77% of the variance in student 

intercepts, and 12.68% of the variance in student slopes. In addition, the proportion of 

unexplained variance was reduced, χ
2
(16) = 24598.76, p < 0.001. The model parameter 

correlation between intercept and linear parameters was -0.63.  

 Analyses specific to hypotheses: SLD as reference group. Results of the preliminary 

analyses were beneficial in two ways: first, they confirmed results of prior research 

suggesting that students with disabilities consistently obtain lower initial achievement scores 

(regardless of disability category) than students without disabilities; second, they also helped 

to identify the most appropriate model fit for the evaluation of rate of growth for students 

with disabilities (i.e., linear model instead of a curvilinear model). However, as hypotheses 

one and three specifically proposed to evaluate differences in average achievement and rates 
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of growth in reading among students in the high-incidence disability categories, further 

analyses were necessary.   

 To test hypotheses one and three, which predicted that significant differences in 

average achievement and rates of growth would be observed by high-incidence disability 

category, a two-level HLM model was again used, with reading achievement scores at 

varying time points (level one) nested within individuals (level two). In this model, time was 

again centered at the first testing occasion (grade four).  However, in this instance, students 

with specific learning disabilities- not students in general education- were used as the 

reference category. Students in general education were not included in the model. 

 Unconditional and longitudinal level-1 models. The first step in these analyses was to 

apply a fully unconditional random effects model, with reading achievement again identified 

as the dependent variable.  Results from this model indicated that approximately 53.5% of 

the outcome variance was within-person and 46.5% was between persons.  This initial model 

was then followed up with an unconditional growth model (using time as a predictor). The 

addition of the linear model resulted in a statistically significant improvement in model fit 

over the unconditional model (p < 0.001). For all students with disabilities, the estimated 

mean score on general assessments in reading in 4
th

 grade was 335.73. The average initial 

linear change was 4.30 which differed significantly from 0 (z = 167.12, SE = 0.03, p < 

0.001). The model parameter correlation between intercept and linear parameters was -0.35. 

These results are shown in the first two columns of Table 8.  
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 Model with exceptionality categories. In the next step, a model with dummy coded 

predictors representing exceptionality categories was added. As noted previously, students 

identified with specific learning disabilities were coded 0, and were used as the reference 

group. Students with emotional disturbance and students with mild intellectual disabilities 

were coded 1. The average fourth grade reading scale score for students with specific 

learning disabilities was 336.18. Following the general pattern of achievement for students 

with disabilities identified in the preliminary analyses, the reading scores of students with 

mild intellectual disabilities was approximately 7.15 scaled score points lower than that of 

students with specific learning disabilities; in addition, this difference in achievement was 

statistically significant. By contrast, students with emotional disturbance scored 

approximately 0.95 scaled score points higher than students with specific learning 

disabilities; however, this difference was not statistically significant. The rates of linear 

growth for students with emotional disturbance and students with mild intellectual 

disabilities differed significantly from that of the reference group. Students in the reference 

group showed significantly higher growth rates when compared to both students with 

emotional disturbance (-0.50) and mild intellectual disabilities (-0.41). Together, these results 

confirm hypotheses 1a and 3b; however, hypotheses 1b and 3a were not confirmed.    

 When compared to the fully unconditional model, the addition of the exceptionality 

categories accounted for approximately 5.47% of the variance in student intercept, and 

3.12% of the variance in student slopes. In addition, the proportion of unexplained variance 

was also reduced, χ
2
(4) = 363.63, p < 0.001. The model parameter correlation between 
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intercept and linear parameters was -0.37. Please see the middle two columns of Table 8 for a 

summary of these results.  

 Model with exceptionality categories and demographic variables. In the third model, 

student demographic variables, including sex, ethnicity, economic status, and English 

proficiency status, were added as predictors (see the last two columns of Table 8). In this 

model, the reference group represented individuals with specific learning disabilities who 

were also male, white, not classified as limited English proficient, and not identified as 

economically disadvantaged. The average reading scaled score for these students was 339.92. 

The addition of the demographic variables did not result in any change to the statistical 

significance of the intercept parameter students with mild intellectual disabilities. However, 

the intercept parameter for students with emotional disturbance was statistically significant 

with the addition of the demographic variables. In addition, students with emotional 

disturbance continued to perform significantly better than the reference group (1.92), while 

the average achievement in 4
th

 grade of students with mild intellectual disabilities was 

significantly lower than the reference group (-5.23). In addition, the addition of the 

demographic variables did not results in changes to the statistical significance of the linear 

slope coefficient for either of the two disability groups; thus, their growth rates continued to 

differ statistically from that of the reference group.   

 In the final model, significant differences in average reading scores were observed 

between the reference group and some, but not all, demographic groups. The initial 

achievement for students classified as African-American was significantly lower than that of 
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the reference group (-4.30), as was that of students classified as American Indian (-3.80), 

economically disadvantaged (-3.28), limited English proficient (-2.54), and Hispanic (-2.22). 

Differences in initial achievement between the reference group and students identified as 

Asian, Multiracial, or female were not statistically significant. Interestingly, in terms of linear 

slope, only the slope coefficients for females (0.16) and students identified as economically 

disadvantaged (-0.19) were significant. By contrast, none of the slope coefficients for any of 

the ethnicity categories were statistically significant, nor was the coefficient for students 

identified as limited English proficient.  

 When compared to the model with only student exceptionality categories, the addition 

of the demographic variables accounted for approximately 19.97% of the variance in student 

intercepts, and 4.17% of the variance in student slopes. In addition, the proportion of 

unexplained variance was also reduced, χ
2
(16) = 961.61, p < 0.001. The model parameter 

correlation between intercept and linear parameters was -0.42.  

 Analyses specific to hypotheses: ED as the reference group. Because students with 

specific learning disabilities were identified as the reference group in the HLM models 

described above, results can only be used to evaluate those hypothesis sub-components that 

predicted significant differences in average achievement and growth rates between students 

with specific learning disabilities and students in either of the other two high-incidence 

disability groups (i.e., hypothesis 1a, 1b, 3a, and 3b). In order to evaluate hypothesis 1c and 

3c, further analyses specifying students with emotional disabilities as the reference group 

were needed.  
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 Results of these analyses are presented in Table 9. As expected, results largely 

replicated those discussed previously, with no changes observed to the rank ordering of 

disability groups according to either the intercept or slope coefficients. Regarding differences 

in average achievement between students in high-incidence disability categories, however, 

these analyses did confirm significant differences between students with emotional 

disturbance and students with mild intellectual disabilities, with the former exhibiting 

significantly higher levels of reading achievement than the latter. This remained true in the 

model with only exceptionality categories included, as well as the model with both 

exceptionality and demographic variables included. Regarding average rates of growth in 

reading, results found that students with mild intellectual disabilities displayed slightly higher 

rates of growth (0.09) as compared to students with emotional disturbance (3.84); however, 

this difference was not significant. Again, this result was observed in the model with just 

exceptionality groups included, as well as the model with both exceptionality and 

demographic variables included. Thus, hypothesis 1c is confirmed, though hypothesis 3c was 

not.  

 Student achievement and growth in mathematics.  

 Preliminary analyses for mathematics. Prior to running the HLM analyses necessary 

to test hypotheses two and four, which predicted that significant differences would be 

observed in average achievement and rates of growth in math by high-incidence disability 

group, preliminary analyses were again conducted to evaluate differences in math 

achievement gaps and rates of growth between students in each of the three high-incidence 



47 

 

 

 

 

disability categories and students without disabilities. As before, a two-level HLM model 

was used, with math achievement scores at varying time points (level one) nested within 

individuals (level two). Time was again centered at the first testing occasion (2007/2008) 

such that the intercept term in the model represented average math achievement at grade 

four. Full maximum likelihood estimation was specified for all analyses.  

 Unconditional and unconditional growth models. In the first step of these analyses, a 

fully unconditional random effects model was applied, with only the predictor variable 

included (mathematics achievement). Results from this model indicated that approximately 

39.4% of the outcome variance was within-person and 60.6% was between persons.  This 

unconditional model was followed by an unconditional growth model using (using linear 

time as a predictor) and an unconditional growth model that included both linear and 

quadratic germs (using both time and time squared as the predictors). Each time a model was 

applied, estimates of model fit were analyzed to assess whether the addition of that model 

resulted in a statistically significant improvement over the fit of the unconditional model. As 

has been suggested in prior research (Stevens et al., 2015, Wei et al, 2012), results of the 

current analyses in mathematics suggested that the quadratic model resulted in a significant 

improvement in model fit from the linear model (p < .001). In addition, the linear and 

quadratic models were, in this instance, only moderately correlated (r = 0.79); thus, issues of 

collinearity were not observed. For these reasons, the curvilinear model was used to estimate 

the achievement of students with and without disabilities in mathematics. The equation for 

this linear-1 quadratic model was as follows: 
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 MATHti = π0i + π1i*(YEAR1ti) + π2i*(YEAR2ti) + eti      (6) 

In this model, MATH represents the developmental scale score on the mathematics general 

assessment for student i at time t, π0i is the intercept for the student at time 0, π1i  is the linear 

rate of change, π2i  is the quadratic term representing the rate of acceleration or deceleration 

in each student’s growth trajectory, and eti is the residual representing the student's deviation 

from his or her hypothesized growth trajectory at time t. 

 For all students, the estimated mean score on general assessments in math in 4
th

 grade 

was 351.88. The average initial linear change was 3.93 scale score points, which differed 

significantly from 0, z = 255.08, SE = 0.02, p < .001. The curvature in the growth function 

was -0.22 scale score points; this value was also statistically significant, z = -61.33, SE = 

0.00, p < .001. These results are illustrated in the first three of columns in Table 10. The 

model parameter intercorrelations were as follows: 0.13 between intercept and linear 

parameters, -0.60 between intercept and curvilinear parameters, and -0.79 between linear and 

curvilinear parameters 

 Model with exceptionality categories. As before, the level, slope, and curvilinear 

parameters in the Level-1 model (6) above became the outcomes for the Level 2 models 

predicted by the Level-2 student characteristics. In the equations below, exceptionality 

categories were added to the model as Level-2 predictors: 

    π0i = β00 + β01*(BEHi) + β02*(MIDi) + β03*(LDi) + r0i              (7) 

 

    π1i = β10 + β11*(BEHi) + β12*(MIDi) + β13*(LDi) + r1i              (8) 

 

    π2i = β20 + β21*(BEHi) + β22*(MIDi) + β23*(LDi) + r2i              (9) 
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In this equation, β00 , β10, and  β20 represent the sample mean reading achievement, slope, and 

acceleration, respectively, for students in the reference group (students without disabilities). 

The coefficients β01 , β11, and β21 reflect how different students with emotional disabilities are in 

achievement level, slope, and acceleration compared to the reference group. Similarly, β02,  β12, 

and  β22 reflect difference between students with mild intellectual disabilities and students in 

general education in terms of average achievement, slope, and acceleration, and  β03, β13, and 

β23 highlight the difference between students with specific learning disabilities and students in 

general education in terms of average achievement, slope, and acceleration. The coefficients 

r0i, r1i  and r2i are the residuals between each student’s fitted and observed growth trajectory. In 

this model, these predictor variables (exceptionality categories) were dummy coded such that 

students in general education were coded 0 (thereby becoming the reference group), and each 

of the high-incidence disability categories were coded as 1.  

 The average fourth grade math scale score for students in general education was 

352.45. As expected, the math scores of students in general education were significantly 

higher in fourth grade than scores for students with disabilities across all categories. The 

most significant gap in performance was observed between students in general education and 

students with mild intellectual disabilities, with the latter scoring approximately 18.03 scaled 

score points lower in math than the former. Students with emotional disturbance scored 10.28 

scaled score points lower than general education students, and students with specific learning 

disabilities scored 7.98 scaled score points lower than the reference group. Regarding rates of 

linear growth, all students with disabilities exhibited significantly higher growth rates than 
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students in general education. Amongst students with disabilities, students with emotional 

disabilities showed the greatest rate of growth (0.59), followed by students with specific 

learning disabilities (0.57) and, lastly, students with mild intellectual disabilities (0.46).  

 The growth rate for students without disabilities (reference group) decelerated over 

time (-0.23). However, the growth rate for all students with disabilities, regardless of 

category, were found to accelerate over time as compared to students in the reference group. 

Students with mild intellectual disabilities showed the greatest amount of acceleration (0.23), 

followed by students with specific learning disabilities (0.23). The rate of acceleration for 

students with emotional disturbance was not significantly different from that of the reference 

group.  

  When compared to the unconditional growth model, the addition of the exceptionality 

categories accounted for approximately 7.40% of the variance in student intercepts, 2.16% of 

the variance in student slopes, and 0% of variance in student curvature. In addition, the 

proportion of unexplained variance was also reduced, χ
2
(9) =6582.59 , p < 0.001. The model 

parameter correlation between intercept and linear parameters was .11. The correlation 

between the intercept and curvilinear parameters was -0.59, and the correlation between the 

linear and curvilinear parameters was -0.79. Please refer to the middle three columns of 

Table 10 for a summary of these results. 

 Model with exceptionality categories and demographic variables. In the third and 

final model, student demographic variables, including sex, ethnicity, economic status, and 



51 

 

 

 

 

English proficiency status, were added as predictors (see last two columns in Table 10). The 

HLM equation for this model is as follows: 

 

    π0i = β00 + β01*(AIi) + β02*(ASi) + β03*(HISPi) + β04*(BLKi)  (10) 

         + β05*(MULTRi) + β06*(BEHi) + β07*(MIDi) + β08*(LDi)  

         + β09*(SEXi) + β010*(EDSi) + β011*(LEPi) + r0i 

 

    π1i = β10 + β11*(AIi) + β12*(ASi) + β13*(HISPi) + β14*(BLKi)              (11) 

         + β15*(MULTRi) + β16*(BEHi) + β17*(MIDi) + β18*(LDi)  

         + β19*(SEXi) + β110*(EDSi) + β111*(LEPi) + r1i 

 

    π2i = β20 + β21*(AIi) + β22*(ASi) + β23*(HISPi) + β24*(BLKi)   (12) 

         + β25*(MULTRi) + β26*(BEHi) + β27*(MIDi) + β28*(LDi)  

         + β29*(SEXi) + β210*(EDSi) + β211*(LEPi) + r2i 

 

 As with equations (7), (8), and (9) above, β00 ,  β10 and  β20 represent the sample mean 

reading achievement, slope, and acceleration respectively, for students in the reference 

group. In addition, each additional beta weight represents the difference between students in 

that particular demographic group and students in the reference group in achievement level 

(equation 10), slope (equation 11), and acceleration (equation 12). For example, β01*(AIi), 

β11*(AIi), and β21*(AIi) represent the difference in achievement level, slope, and acceleration 

(respectively) between students classified as American-Indian and general education 

students. Likewise, β02*(ASi), β12*(ASi,), and β22*(ASi) represent the difference in achievement 

level, slope, and acceleration between students classified as Asian and the reference group. 

Additional demographic variables included in the equations above include, in order, students 

identified as Hispanic, African-American, Multiracial, students with emotional disabilities, 

students with mild intellectual disabilities, students with specific learning disabilities, 
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students identified as female, students identified as economically disadvantaged, and students 

identified as limited English proficient. Finally, r0i, r1, and  r2i  are residual terms.  

 The reference group in this model represented individuals who were in general 

education, male, white, not classified as limited English proficient, and not identified as 

economically disadvantaged; the average math scaled score for these students in 4
th

 grade 

was 356.51. The addition of demographic variables did not result in any changes to the 

statistical significance of the intercept parameter for any of the groups of students with 

disabilities; in addition, the rank ordering in the size of the achievement gaps between 

students within each of the three disability groups and students in the reference group 

remained the same. However, some changes to the statistical significance of the linear slope 

coefficient were observed. With demographics added to the model, the linear slope 

coefficient for emotional disturbance was no longer significant. In addition, the addition of 

the demographic variables resulted in a change in the statistical significance of the quadratic 

term for students with mild intellectual disabilities; with demographic variables included, the 

quadratic term was no longer significant.  

 In the final model, significant differences in average math scores were observed 

between the reference group and all demographic groups, except Asian students. In fact, all 

demographic and disability groups (except Asian students) showed lower initial math 

achievement than students in the reference group. Furthermore, the addition of the 

demographic predictors resulted in statistically significant linear slope coefficients for all 

demographic groups except students with mild intellectual disabilities, students with 



53 

 

 

 

 

emotional disturbance, students identified as limited English proficiency, and African-

American students. In addition, when compared to the linear slope coefficient of the 

reference group (4.04), the coefficients for students classified as female (0.11), Asian (0.91), 

Hispanic (0.18), and Multiracial (0.17) were all significantly higher. By contrast, students 

with specific learning disabilities (-0.47) and those classified as economically disadvantaged 

(-0.43) and American Indian (-0.43) all displayed significantly slower rates of linear growth 

than students in the reference group.  

 Regarding rates of acceleration or deceleration, students with specific learning 

disabilities (0.13), females (0.05), students identified as economically disadvantaged (0.09),  

and American Indian (0.15) all displayed slower rates of deceleration than did students in the 

reference group (-0.31). By contrast, students identified as Asian (-0.08), African American 

(-0.06), Hispanic        (-0.01), and Multiracial (-0.02) all displayed faster rates of deceleration 

than did students in the reference group. 

 When compared to the model with only student exceptionality categories, the addition 

of the demographic variables accounted for approximately 29.98% of the variance in student 

intercepts, 5.95% of the variance in student slopes, and no additional variance in student 

acceleration. In addition, the proportion of unexplained variance was reduced, χ
2
(24) = 

23,828.93, p < 0.001. The model parameter correlation between intercept and linear 

parameters was -0.06, while the parameter correlation between intercept and quadratic 

parameters was -0.53. The model parameter correlation between the linear and quadratic 

parameters was -0.81.  These results are summarized in the last three columns of Table 10. 
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 Analyses specific to hypotheses: SLD as reference group. Further analyses were 

conducted in order to evaluate differences in average achievement and rates of growth in 

mathematics between students in the three high-incidence disability categories, as outlined in 

hypotheses two and four. A two-level HLM model was again used, with math achievement 

scores at varying time points (level one) nested within individuals (level two). Time was 

again centered at the first testing occasion (grade four). As opposed to the previous HLM 

analysis, the current model specified students with specific learning disabilities (and not 

general education students) as the reference group.  

 Unconditional and longitudinal level-1 models. The first step in these analyses was to 

apply a fully unconditional random effects model, with mathematics achievement again 

identified as the dependent variable.  Results from this model indicated that approximately 

44.7% of the outcome variance was within-person and 55.3% was between persons.  This 

initial model was then followed up with a unconditional growth model (using time as a 

predictor). The additional of time to the model resulted in a statistically significant 

improvement in model fit over the unconditional model (p < 0.001). Next, this unconditional 

growth model was followed by a second unconditional growth model that included both 

linear and quadratic terms. However, the addition of this third, curvilinear model failed to 

converge within 100 iterations (with 100 iterations considered the default when using the 

HLM7 program), potentially due to the smaller sample size in this model compared to the 

sample size included in the preliminary analysis. As a result, the unconditional growth model 
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with only the linear parameter included was chosen to best estimate average achievement and 

rates of growth in math for students with disabilities.  

 For the reference group, the estimated mean score on general assessments in math in 

4
th

 grade was 343.85. The average initial linear change was 3.07, a statistically significant 

value (z = 124.86, SE = 0.02, p < 0.001). The model parameter correlation between intercept 

and linear parameters was -0.41. These results are summarized in the first two columns of 

Table 11.  

 Model with exceptionality categories. In the next step, a model with dummy coded 

predictors representing exceptionality categories was added. As noted previously, students 

identified with specific learning disabilities were coded 0, and were used as the reference 

group. Students with emotional disturbance and students with mild intellectual disabilities 

were coded 1. The average fourth grade mathematics scale score for students with specific 

learning disabilities was 344.67. The largest achievement gap was observed between students 

with specific learning disabilities and students with mild intellectual disabilities (-10.25); 

however, students with specific learning disabilities also performed significantly higher than 

students with emotional disturbance (-2.17). Regarding linear growth, students with specific 

learning disabilities displayed significantly lower growth rates than both students with 

emotional disturbance and mild intellectual disabilities. In addition, students with emotional 

disabilities and students with mild intellectual disabilities both displayed similar rates of 

growth in mathematics (0.11). Together, these results confirm hypothesis 2a; however, 

hypotheses 2b, 4a, and 4b were not confirmed.  
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 When compared to the unconditional growth model, the addition of the exceptionality 

categories accounted for approximately 9.95% of the variance in student intercept, and 

2.17% of the variance in student slopes. In addition, the proportion of unexplained variance 

was also reduced, χ
2
(4) = 553.97, p < 0.001. The model parameter correlation between 

intercept and linear parameters was -0.40. Please see the middle two columns of Table 11 for 

a summary of these results.  

 Model with exceptionality categories and demographic variables. In the third model, 

student demographic variables, including sex, ethnicity, economic status, and English 

proficiency status, were added as predictors. In this model, the reference group represented 

individuals with specific learning disabilities who were also male, white, not classified as 

limited English proficient, and not identified as economically disadvantaged. The average 

mathematics scaled score for these students was 348.66, which was significantly higher than 

the average math scaled score for either students with mild intellectual disabilities (-8.19) or 

emotional disturbance (-1.31). Furthermore, with the addition of the demographic variables, 

the statistical significance of the intercept parameter for students with mild intellectual 

disabilities did not change; in addition, the statistical significance of the intercept parameter 

for students with emotional disturbance also remained, albeit at the more liberal p < 0.05 

level.  

 In the final model, significant differences in average math scores were observed 

between the reference group and most, but not all, demographic groups. The initial 

achievement for students in the reference group was significantly higher than that of any 
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other student group, including those identified as African-American (-4.91), economically 

disadvantaged (-2.67), American Indian (-2.24), limited English proficient (-2.07), Hispanic 

(-1.60), and female (-1.34). No significant differences in intercept were observed between the 

reference group and students identified as Asian or Multiracial. In terms of linear slope, 

students in the reference group displayed a lower growth rate than students identified as 

Asian (0.55), African-American (0.19), female (0.43), and limited English proficient (0.36). 

By contrast, the growth rate of students in the reference group was significantly higher than 

students identified as economically disadvantaged (-0.18). Differences in initial achievement 

between the reference group and students identified as American Indian, Hispanic, or 

Multiracial were not statistically significant. 

 When compared to the model with only student exceptionality categories, the addition 

of the demographic variables accounted for approximately 24.73% of the variance in student 

intercept, and 8.70% of the variance in student slopes. In addition, the proportion of 

unexplained variance was also reduced, χ
2
(16) = 1035.08, p < 0.001. The model parameter 

correlation between intercept and linear parameters was -0.42.  

 Analyses specific to hypotheses: ED as the reference group. A third HLM analysis 

was conducted- this time, with students with emotional disturbance identified as the 

reference group- in order to evaluate hypotheses 2c and 4c. Results of these analyses are 

presented in Table 12. Regarding differences in average achievement between students in 

high-incidence disability categories, results of this analysis suggested that students with 

emotional disabilities obtained significantly higher average achievement in math in 4
th

 grade 
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than students with mild intellectual disabilities, but significantly lower average achievement 

in math in 4
th

 grade than students with specific learning disabilities. Furthermore, this 

remained true when only exceptionality categories were added in the model, as well as when 

both exceptionality and demographic variables were included.  Regarding rate of growth, 

students with emotional disabilities displayed significantly lower rates of growth than both 

students with specific learning disabilities (0.31) and mild intellectual disabilities (0.78); 

again, this was observed in the model with only exceptionality categories included, as well as 

with the addition of demographic variables. Thus, neither hypothesis 2c or 4c were 

confirmed.  

Hypotheses Five and Six 

  Hypotheses five and six asserted that, when using effect sizes to compare students in 

each disability group with non-disabled students, the achievement gaps in reading and math 

for students in the three high-incidence disability groups would differ significantly from each 

other in grade eight. More specifically, it was hypothesized that (a) the achievement gap 

would be greater for students identified with mild intellectual disabilities than for students 

with either specific learning disabilities or behavioral/emotional disabilities, and (b) the 

achievement gap would be greater for students with specific learning disabilities than for 

students with behavioral/emotional disabilities. Testing hypotheses five and six required 

multiple steps, including the calculation of effect sizes (Cohen’s d), as well as the calculation 

and comparison of effect size confidence intervals. Each of these steps is described here, with 

results presented in Tables 13 and 14, as well as visually in Figures 3 and 4, below.  
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Although Hypotheses five and six were specific to the achievement gap at grade eight, 

achievement gaps were calculated at each grade. 

 The first step in testing hypotheses five and six was to calculate Cohen’s d effect 

sizes (with separate calculations for reading and mathematics achievement scores) to 

represent the differences between the average achievement of students in each high-incidence 

disability category (the focal group) and that of non-disabled students (reference group). 

Effect sizes were calculated by subtracting the mean achievement score of the reference 

group from the mean score of the focal group; this difference was then divided by the pooled 

standard deviation of the whole group. Next, a 95% confidence interval around each effect 

size was computed and used to test for significant differences between the performance of 

students in each high-incidence disability group and their non-disabled peers. For the 

purposes of the current study, significance was determined by examining the confidence 

intervals around each effect size, and determining whether or not they overlapped. Non-

overlapping confidence intervals were considered to represent significant differences 

between groups, while overlapping confidence intervals were interpreted to indicate that the 

observed effect size differences were not significant. It is worth noting, however, that while 

non-overlapping confidence intervals are always suggestive of significant differences, the 

converse is not necessarily true. Thus, the use of these decision rules in the current study 

suggests a more conservative approach for testing significance.   

 As predicted, the largest achievement gap effect sizes were observed for students with 

mild intellectual disabilities.  At each grade, students with mild intellectual disabilities scored 
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approximately two standard deviations below students without disabilities.  As evidenced by 

non-overlapping confidence intervals for achievement gap effect sizes, students with mild 

intellectual disabilities differed from students with learning disabilities and emotional 

disturbance in both reading and mathematics in eighth grade, confirming hypotheses 5a, 5c, 

6a, and 6c. 

 Both hypotheses 5 and 6 also predicted that the achievement gap for students with 

specific learning disabilities in reading and mathematics would be greater than the gap 

observed for students with emotional disturbance. In reading, the effect size for both 

disability groups was about -1.00 in eighth grade, and the confidence intervals for the 

achievement gaps for the two groups overlapped.  In contrast to what was predicted by 

hypothesis 6b, the mathematics achievement gap effect size for students with emotional 

disturbance was greater than the achievement gap for students with specific learning 

disabilities and the confidence intervals did not overlap.  Thus, hypotheses 5b and 6b were 

not confirmed.  In sum, in terms of differences in achievement gaps at eighth grade, students 

with intellectual disabilities had poorer outcomes in reading and mathematics than students 

with learning disabilities and emotional disturbance.  The achievement gaps for students in 

these two exceptionalities in eighth grade were of similar magnitude in reading, but students 

with emotional disturbance showed a larger achievement gap in mathematics in eighth grade.  

The wider achievement gap for students with emotional disturbance compared to students 

with learning disabilities was not only present in eighth grade, but was apparent in all earlier 

grades also. 
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Hypotheses Seven  

 Hypothesis seven proposed that significant differences would be observed in the 

mean number of years that students in each high-incidence disability category spent in 

special education during grades four through eight. To test this hypothesis, an initial 

calculation of the total number of years that each student in the sample spent in special 

education was made. Given students with disabilities in the sample were identified on the 

basis of their wave one status (2007/2008) and were followed for four additional years, the 

minimum number of years that students could have spent in special education was one year 

and the maximum was five years. Next, students were separated by disability group, and the 

total number of years that students spent in special education by high-incidence disability 

group was calculated (see Table 15). Finally, means were calculated to represent the average 

number of years that students in each high-incidence disability category spent in special 

education (see Table 16).  

 The mean number of years that students in each high-incidence disability group spent 

in special education was compared using ANOVA (analysis of variance). Based on results of 

Levene’s test, the variances for the dependent variable (mean number of years in special 

education) were significantly different across the three high-incidence disability groups, F(2, 

6344) = 119.61, p <0.001; thus, the assumption of homogeneity of variance was violated. To 

address this, the ANOVA was conducted using Welch’s F statistic, an alternate version of the 

F ratio used when samples have unequal variances (Field, 2009). Results of the ANOVA 

suggested a significant effect of disability group on the mean number of years that students 
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spent in special education , F(2, 998.46) = 61.83, p < 0.001. Due to unequal sample sizes and 

unequal variances between groups, post-hoc tests were conducted using the Games-Howell 

procedure. Post-hoc tests revealed significant differences in means for the students with mild 

intellectual disabilities as compared to both students with specific learning disabilities and 

students with emotional disturbance. In other words, the mean number of years that students 

with mild intellectual disabilities spent in special education was significantly larger than the 

mean number of years spent in special education for students with specific learning 

disabilities and students with emotional disturbance (p <0.001). Significant differences were 

not observed between the average number of years spent in special education between 

students with specific learning disabilities and students with emotional disturbance (p =0.67).  

Given this pattern of results, hypothesis seven was partially supported. 

Hypothesis Eight 

 Hypothesis eight asserted that significant differences would be found in the average 

number of years that students with disabilities participated in the general EOG (in either 

reading and mathematics) by high-incidence disability category. The first step in testing this 

hypothesis was to calculate the total number of years that each student in the analytic sample 

took the general end-of-grade test in reading and in math (as opposed to participating in 

either the NCEXTEND1 or NCEXTEND2), thereby yielding two separate scores for each 

student (total years in math general assessment and total years in reading general 

assessment). Next, students were separated by high-incidence disability category, and the 

total number of years that students in each disability category participated in the general 
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reading and math assessment was calculated. Finally, means were calculated to represent the 

average number of years that students in each high-incidence disability category participated 

in the general reading and math EOGs; the reader is referred to Tables 17 and 18 for a 

summary of these data. 

 An analysis of variance (ANOVA) was used to compare the mean number of years 

that students in each high-incidence disability group participated in the general reading EOG. 

Based on results of Levene’s test, the variances for the dependent variable (mean number of 

years students in each disability category participated in the general reading assessment) 

were significantly different across the three high-incidence disability groups, F(2, 6344) = 

54.07, p <0.001; thus, the assumption of homogeneity of variance was violated. To address 

this, the ANOVA was conducted using Welch’s F statistic, an alternate version of the F ratio 

used when samples have unequal variances (Field, 2009). Results of the ANOVA suggested 

a significant effect of disability group on the mean number of years that students participated 

in the general assessment in reading, F(2, 959.81) = 1685.43, p <0.001. Due to unequal 

sample sizes and unequal variances between groups, post-hoc tests were conducted using the 

Games-Howell procedure. Post-hoc tests revealed significant differences in means for the 

students with mild intellectual disabilities as compared to both students with specific learning 

disabilities and students with emotional disturbance. In other words, the mean number of 

years that students with mild intellectual disabilities participated in the general reading EOG 

was significantly less than the mean number of years that students with specific learning 

disabilities and students with emotional disturbance participated in the general EOG in 
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reading (p <0.001). Significant differences were not observed in the average number of years 

that students with specific learning disabilities and students with emotional disturbance 

participated in the general reading assessment (p = 0.89).  

 Analysis of variance (ANOVA) was also used to test for significant differences in the 

average number of years that students with high-incidence disabilities participated in the 

general EOG in mathematics. As before, results of a Levene’s test again suggested a 

violation of the assumption of homogeneity of variance, F(2, 6344) = 9.64, p <0.001; thus, as 

was done previously, the ANOVA was conducted using Welch’s F statistic  due to a 

combination of unequal variances and unequal sample sizes. Results of the ANOVA 

suggested a significant effect of disability group on the mean number of years that students 

participated in the general assessment in mathematics, F(2, 921.70 = 2075.67, p <0.001. 

Results of post-hoc analyses (conducted using the Games-Howell procedure) suggested that 

students in each of the three high-incidence disability categories differed significantly in the 

average number of years they participated in the general assessment in mathematics. As 

before, students with mild intellectual disabilities participated in the general mathematics 

EOG for significantly fewer years than students with either specific learning disabilities or 

students with emotional disturbance (p < .001). However, significant differences were also 

observed between students with specific learning disabilities and students with emotional 

disturbance (p <0.001), with students with specific learning disabilities more likely to 

participate in the general assessment in mathematics than students with emotional 
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disturbance. Given this pattern of results, hypothesis eight was fully supported for math, but 

only partially supported for reading.  

Hypothesis Nine 

 Hypothesis nine predicted that significant differences in the percent of students 

performing at grade level in both reading and mathematics during students’ eighth grade year 

(2011/2012) would be found among the three high incidence disability groups.  To test this 

hypothesis, the total number of students in each high-incidence disability group scoring at a 

Level III or above (i.e., meeting grade-level expectations in the particular subject area being 

assessed) on the general EOG-R and EOG-M was calculated. This number was then divided 

by the total number of students with disabilities in the sample that took the general 

assessment (thereby excluding students with disabilities that took either the NCEXTEND1 or 

the NCEXTEND2 alternate assessments) to yield the percentage of students with disabilities 

(by high-incidence disability category) meeting grade level expectations in reading and 

mathematics in grade eight out of all students with disabilities that took the general 

assessment; these results are summarized in Table 19. A second percentage calculation was 

conducted by dividing the number of students in each high-incidence disability group scoring 

at a Level III or above on the general assessment by the total number of students with 

disabilities in the sample, regardless of whether they had taken the general or alternate 

assessments in reading and mathematics; again, separate calculations were done for reading 

and mathematics. These data are also provided in Table 19. 
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 Once the above percentages were calculated, Pearson’s chi-square tests of 

homogeneity were conducted to analyze the association between the two categorical 

variables (high-incidence disability group and passing/not passing scores on the EOG-R or 

EOG-M). Separate chi-squared analyses were conducted to reflect calculations of percent 

passing based on the two different samples: (a) only students with disabilities that took the 

general assessment, and (b) all students with disabilities, regardless of whether they took the 

alternate or general assessment in a particular subject area, with only students who 

participated and scored at grade level included in the numerator; in addition, separate 

analyses were also conducted for reading and mathematics. 

 First, chi-squared tests were used to analyze the association between disability 

category and percent of students passing end-of- grade assessments based on a sample of 

students with disabilities that took the general assessment only. Results suggested a 

significant association between disability type and whether students passed the EOG-R, χ
2 

(2) 

= 70.97, p < 0.001; in addition, a similarly significant overall association between disability 

type and whether students passed EOG-M was also found, χ
2 

(2) = 164.54, p < 0.001. Next, 

separate chi-squared tests were used to identify significant differences between individual 

special education categories; again, these follow-up analyses were conducted using a sample 

of students who took the general assessments in math and reading only.  Results of these 

follow-up analyses suggested that students with mild intellectual disabilities were 

significantly less likely to pass general assessments in reading or math than were students in 

either of the other two disability categories. Students with specific learning disabilities and 
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students with emotional disturbance did not differ significantly in pass rates for the general 

assessment in reading. However, significant differences were found between students with 

specific learning disabilities and students with emotional disturbance in pass rates on the 

general assessment in math; more specifically, a smaller proportion of students with 

emotional disturbance were able to meet grade-level expectations on the general assessment 

in math in eighth grade. 

 Next, a second set of chi-squared tests of homogeneity were conducted. While similar 

to those described previously, these analyses were based on a sample of all students with 

disabilities, regardless of whether they had taken the general or alternate assessments in 

reading or mathematics. Regarding performance on reading assessments, results again 

suggested a positive association between disability category and whether students passed the 

EOG-R, χ
2 

(2) = 342.39, p < 0.001. In addition, a positive association between disability 

category and whether students met grade-level expectations on the EOG-M was observed, χ
2 

(2) = 788.01, p < 0.001. As before, follow-up chi-squared analyses were conducted to 

evaluate differences in pass rates between individual disability groups; but these analyses 

included students that took either the general or alternate assessment. Results of these 

analyses followed the same pattern as described previously. Students with mild intellectual 

disabilities were significantly less likely to meet-grade level expectations on either reading or 

math assessments than were students with specific learning disabilities or students with 

emotional disturbance. In addition, when compared to students with specific learning 

disabilities, a smaller proportion of students with emotional disturbance were able to pass 
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math assessments; however, no differences were found in the proportion of students with 

emotional disturbance and students with specific learning disabilities passing reading 

assessments. Thus, hypotheses 9a and 9b were fully confirmed for mathematics, but only 

partially confirmed for reading.   

Discussion 

 The Individuals with Disabilities Act (2004) prescribed a special education 

classification system in which thirteen distinct categories of disability are identified and 

defined. Since its implementation, the majority of states have chosen to utilize and 

implement this special education classification system to identify students eligible for special 

education services, despite the scarcity of literature supporting either its reliability or external 

validity. Within the literature that does exist, researchers have largely evaluated validity 

against a singular criterion (treatment utility) at the exclusion of more multi-faceted 

approaches to the evaluation of external validity, such as that proposed by Pennington (1991) 

for diagnostic classification systems. Thus, the purpose of the current study was to add to the 

research examining the external validity of special education typologies generally, and high-

incidence disability groups more specifically, by evaluating other components of its external 

validity. More specifically, this study evaluated whether students with high-incidence 

disabilities differed in educational outcomes and achievement trajectories by disability 

category.  

 The following discussion will begin with a summary of the study’s findings as they 

relate to this study’s individual areas of interest and the literature examining the external 

validity of special education classification systems. The next section discusses the 
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implications of these results. Finally, this document will conclude with a discussion of the 

study’s limitations and recommendations for future research.  

Summary of Findings 

 Academic growth and achievement trajectories. The first four hypotheses in the 

current study aimed to evaluate differences in average achievement (at grade four) and 

academic growth rates between students in each of the three high-incidence disability groups, 

in both reading and math. More specifically, hypotheses one and two suggested that students 

with emotional disturbance would exhibit the highest average achievement, followed by 

students with specific learning disabilities and, lastly, students with mild intellectual 

disabilities in reading and mathematics. In addition, hypotheses three and four suggested that 

students with emotional disturbance would also exhibit the most accelerated rates of growth, 

followed by students with specific learning disabilities. Students with mild intellectual 

disabilities were hypothesized to exhibit the slowest rates of growth out of all three high-

incidence disability categories.  

 Similar to results of previous literature (Kohli et al., 2015; Morgan et al., 2009; Wei 

et al., 2011,2012), the current study found significant achievement gaps between students 

with and without disabilities, with students with disabilities performing significantly lower 

(regardless of disability category) than students without disabilities at all grades, and in both 

reading and math. In addition, the curvilinear shape of student trajectories observed in the 

current study in math (although not in reading) has been observed by other authors in other 
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longitudinal analyses of student achievement for students with and without disabilities (Kohli 

et al., 2015; Stevens et al., 2015; Wei et al., 2011, 2012).  

 Follow-up analyses revealed significant differences between students in each of the 

high-incidence disability groups in both initial achievement in fourth grade, as well as rates 

of growth. However, the particular pattern of results observed varied significantly by 

academic area. In reading, significant differences in average initial achievement were 

observed for each of the three high-incidence disability groups when demographic variables 

were controlled. More specifically, as predicted, students with emotional disturbance showed 

the highest level of initial achievement in reading, followed by students with specific 

learning disabilities. Students with mild intellectual disabilities displayed the lowest levels of 

reading achievement at grade four. Regarding linear slope, students with specific learning 

disabilities exhibited significantly faster growth in reading (when demographics were 

controlled for) than students without disabilities, as well as both students with emotional 

disturbance and those with mild intellectual disability. By contrast, students with emotional 

disturbance and students with mild intellectual disability exhibited growth rates similar to 

those exhibited by general education students. 

 Results in math once again revealed significant differences in initial average 

achievement between students in each of the three high-incidence disability groups; however, 

in this instance, students with specific learning disabilities exhibited the highest average level 

of achievement, followed by students with emotional disturbance, and lastly, students with 

mild intellectual disabilities. All groups differed significantly from each other. Students with 
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specific learning disabilities were again the only disability group to exhibit a significantly 

different growth rate than students in general education after controlling for demographic 

variables; however, in this instance, their rate of growth was slower than that observed for 

students without disabilities. All disability groups differed significantly from each other in 

rates of growth, with students with mild intellectual disabilities showing the fastest rate of 

growth, and students with emotional disturbance exhibiting the slowest.  

 The preliminary HLM analyses in reading and math indicated that the addition of the 

quadratic term resulted in a statistically significant improvement in model fit over the linear 

model (although, despite these results, only the analysis in math used the curvilinear model to 

estimate student performance). Results of this analysis provided additional information 

related to the acceleration or deceleration in student trajectories over time. All disability 

categories had negative coefficients, suggesting additional deceleration in growth relative to 

general education students, although this coefficient was only significant for students with 

specific learning disabilities. Differences in the amount of deceleration and/or acceleration 

among high-incidence disability groups was not analyzed, as follow up analyses did not 

support the use of a curvilinear model when only students with disabilities were included in 

the model.   

 Achievement gaps for students with disabilities. The second aim of the current 

study was to evaluate gaps in achievement (in both reading and math) between students in 

each of the three high-incidence disability groups. Hypotheses five and six hypothesized that, 

when compared to non-disabled students in general education, the achievement gaps for 
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students in the three high-incidence disability groups would differ significantly, as assessed 

by average effect sizes. It was anticipated that the largest achievement gaps would be found 

for students with mild intellectual disabilities, followed by students with specific learning 

disabilities, with the smallest achievement gaps predicted for students with emotional 

disturbance.  Particular attention was given to examining the achievement gaps in reading 

and math for students with disabilities in grade eight (wave five), as exit from this grade 

signals students’ transition to secondary education.  

 As predicted, students with mild intellectual disabilities had the largest achievement 

gaps relative to students without disabilities. At grade eight, the achievement gap effect size 

in reading for students with mild intellectual disabilities was -2.08, almost twice that of other 

students with disabilities at this time point, and greater than what was observed for students 

in this category at grade four. In mathematics, these students also performed well below other 

students with disabilities.   

 Contrary to what was predicted, achievement gaps for students with specific learning 

disabilities and students with emotional disturbance relative to students without disabilities in 

reading did not differ significantly. Compared to their performance at grade four, students 

with specific learning disabilities showed a significant improvement in reading achievement 

at grade eight; by contrast, the achievement gaps for students with emotional disturbance did 

not differ significantly at grade four than what was observed at grade eight. Students with 

specific learning disabilities displayed the smallest achievement gaps of all disability groups 
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in math at grade eight, including students with emotional disturbance. Neither group showed 

any significant narrowing of achievement gaps for math from grade four to grade eight.   

 Characteristics of special education programs. Hypotheses seven hypothesized 

that differences would be observed in the length of time that students in each of the high-

incidence disability categories spent in special education. At present, this study represents the 

first analysis of duration of time in special education as a factor that might differentiate 

students in different high-incidence disability groups. Results suggested that students across 

high-incidence disability categories all displayed similar general trends in special education 

participation rates, with most students (regardless of disability label) remaining in special 

education for all five years of the study. However, when the average number of years spent in 

special education was calculated for each disability group, results indicated that students with 

mild intellectual disabilities spent significantly more time in special education, on average, 

than students in either of the other two high-incidence disability categories. By contrast, 

students with emotional disturbance and students with specific learning disabilities were not 

significantly different from one another in regards to average number of years spent in 

special education.  

 An additional aim of the current study was to determine whether differences would be 

observed in the number of years that students with disabilities participated in the general end-

of-grade assessments, in both reading and math, by high-incidence disability category 

(hypothesis eight). Although many students with disabilities participate in general end-of-

grade assessments, others may instead take part in alternate assessments, such as the 
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NCEXTEND1 or NCEXTEND2. Participation in alternate assessments is restricted to students 

with disabilities (as well as students identified as limited English proficiency), and for 

students with disabilities is dependent on the child’s perceived level of need and required 

support. Thus, for the purposes of the current study, participation in the general versus 

alternate assessments may be considered an (albeit imperfect) approximation of the level of 

support a student with disability may require to demonstrate grade-level proficiency. As with 

the previous study outcomes, results regarding participation in the general versus alternate 

assessment suggested that students with mild intellectual disabilities are distinctive relative to 

students with specific learning disabilities or students with emotional disturbance in that they 

are, on average, significantly less likely to participate in the general assessment, both in 

reading and in math. In fact, over the five-year period examined, most students with mild 

intellectual disabilities participated in an alternate assessment more often than they 

participated in the general assessment. 

 By contrast, students with emotional disturbance and students with specific learning 

disabilities were indistinguishable from each other in regards to their average participation on 

general reading assessments, with the majority of students across both categories taking part 

in general assessments more often than alternate assessments. However, significant 

differences were found between these two groups on the average number of years that 

students participated in regular assessments in math, with students with specific learning 

disabilities participating more frequently, on average, in general assessments of math than 

students with emotional disturbance.  
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 Educational outcomes in eighth grade. A final goal of the current study was to 

identify potential differences in educational outcomes between students in different high-

incidence disability categories; thus, hypothesis nine aimed to evaluate differences in the 

percent of students in each disability category performing at grade-level in reading and math 

in students’ eighth grade year.  

 Once again, results of the current study indicated that students with mild intellectual 

disabilities were distinct from the other two groups of students with disabilities examined. 

They were significantly less likely to meet grade-level expectations in eighth grade, both in 

reading and math, than were students with either specific learning disabilities or students 

with emotional disturbance. This finding held true regardless of whether analyses were 

conducted with students who only took the general assessment, or all students with 

disabilities. These results are most clearly presented in absolute terms: out of over 1100 

students with mild intellectual disabilities included in the analytic sample, only five students 

were able to successfully meet grade-level expectations on eighth grade end-of-grade 

assessments in reading; only 29 students were able to meet similar expectations in 

mathematics.  

 By contrast, students with specific learning disabilities and students with educational 

disturbance shared a common pattern of results in regards to eighth grade passing rates. In 

both groups, fewer students in each disability category met grade-level expectations in 

reading than were able to meet similar expectations in math. However, while significant 

differences were not found between students in either of these two groups in rates of passing 



76 

 

 

 

 

in reading, differences were observed in math, with students with emotional disturbance 

significantly less likely to meet end-of-grade math assessments than were students with 

specific learning disabilities.  

Implications for Policy and Practice 

 Generally speaking, results of the current study found that students with mild 

intellectual disabilities differ significantly from students with specific learning disabilities 

and students with emotional disturbance in every domain evaluated. As a result, the 

conclusions and implications drawn from these results as they relate to students with mild 

intellectual disabilities are best discussed separately from the discussion of results for 

students with specific learning disabilities compared to students with emotional disturbance. 

Thus, the following discussion is divided accordingly.  

 Students with mild intellectual disabilities. Given the prevalence and widespread 

use of special education typologies in school districts across the United States, it is often 

assumed that the labels and categories assigned to individuals serve some utility to teachers, 

parents, or even federal legislators; after all, the overall goal of any typology is, as 

Pennington (1991) noted, to organize homogeneous subtypes of individuals such that group 

membership alone may provide valuable information related to etiology, pathogenesis, and/or 

treatment. However, the limited research available assessing both the reliability and external 

validity of such typologies suggests that current systems for categorizing special education 

students do not meet these goals, at least as far as treatment utility is concerned. As a result, 

some researchers have proposed to replace the current special education classification system 
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with a more non-categorical approach to special education identification (Hallahan & 

Kauffman, 1971), while others caution against the implementation of special education 

classification systems without a thorough understanding of their unintended and negative 

consequences (Gage et al., 2012; Hollenweger, 2008; Norwich & Lewis, 2001; Triano, 

2000).  

 However, results of the current study suggest that a complete elimination of special 

education typologies based on previous findings of similarity of services provided to the 

three disability groups may be unwarranted. Few would argue against the fact that students in 

disability categories defined by more objective criteria, such as medical diagnoses (for 

example, orthopedic impairment or visual impairment) have greater reliability, or are more 

easily distinguished, from students without disabilities, or students in other disability 

categories. For example, one is likely to be able to identify shared characteristics of students 

identified as visually impaired; thus, this category might be described as having increased 

descriptive validity. In addition, the definition or criteria by which students are found eligible 

for special education services under this category are less likely to fluctuate across state 

boundaries; therefore, classification reliability remains high. In these instances of lower-

frequency, medically-driven eligibility categories, inter-group variability is high, while intra-

group variability remains low- a hallmark characteristic of a well-designed classification 

system. 

 Interestingly, results of the current study suggest that the disability category of 

intellectual disability may function in much the same way. The definition of intellectual 
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disability is outlined by federal legislation as sub-average general intellectual functioning 

with concurrent deficits in adaptive behavior that adversely affect a student’s educational 

performance. In addition, evidence of an intellectual disability must be manifested over the 

developmental period (i.e., must be present before an individual turns 18) (IDEA, 2004). This 

definition of intellectual disability outlined by federal provisions leaves some room for 

interpretation at the level of individual states; for example, it does not provide specific 

criteria as to how “subaverage general intellectual functioning” should be defined, nor does it 

provide guidance related to how students within this category of intellectual functioning 

should be further delineated based on severity of their disability (e.g., mild, moderate, or 

severe intellectual functioning). In North Carolina, state educators and legislators have set the 

IQ cut-offs for mild intellectual disability at two standard deviations below the mean (plus or 

minus the standard error of measurement); students with IQs that fall three standard 

deviations below the mean are considered to have a moderate intellectual disability and 

students with IQs four or more standard deviations below the mean are classified as severely 

intellectually disabled. Thus, students with mild intellectual disabilities, at least in North 

Carolina, are identified according to a set of consistent definitional criteria that can be more 

objectively applied, thereby allowing for greater “classification reliability”, or accuracy, in 

subgroup identification (MacMillan, 1998).  

 It is certainly important that special education categories are reliable, and the 

discussion above suggests that they are for students with mild intellectual disabilities. 

However, the current study supports the external validity of such special education 
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typologies, at least for students with mild intellectual disabilities. Students with mild 

intellectual disabilities consistently performed lower, on average, on large scale assessments 

in both reading and math than did other students with disabilities in the sample. In addition, 

these achievement gaps between students with mild intellectual disabilities and other students 

with disabilities were significant at each time point analyzed over the course of five years 

(again, for both reading and math). Students with mild intellectual disabilities were shown to 

also spend more of their educational careers in special education and to participate in 

alternate assessments in both reading and math. Finally, students with mild intellectual 

disabilities were also far less likely to meet grade-level expectations in eighth grade. Of note, 

all of these findings were observed across academic domains (i.e., in both reading and math), 

thereby speaking to the pervasiveness of these students’ disability.  

 As they related to the academic performance and trajectories for students with mild 

intellectual disabilities, results of the current study largely mirror those reported in previous 

research. For example, students with mild intellectual disabilities have been repeatedly 

shown to display significantly lower average achievement in both reading and math at all 

grade levels than students without disabilities (Stevens et al., 2015,Wei et al., 2011, 2012). 

Regarding rates of growth and academic trajectories, results of the current study mirror those 

described by Stevens et al., in which students with mild intellectual disabilities were found to 

exhibit significantly lower average achievement in math at initial starting points, slower rates 

of linear growth in math across time, and slower rates of deceleration than students without 

disabilities, once demographic variables were controlled for (2015). Similarly, in reading, the 
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pattern described by Schulte, Stevens, Elliott, Tindal, and Nese (2015) of significantly lower 

average achievement at initial starting point, and greater linear growth over time, for students 

with mild intellectual disabilities as compared to their general education peers was also 

observed in the current study.    

 The current study adds to prior research by not only comparing the average 

achievement of students with mild intellectual disabilities with general education students, 

but also evaluating differences between the average achievement of students with mild 

intellectual disabilities and students in other high-incidence disability groups as well, an area 

that has only recently been explored. Indeed, Wei at al. (2011,2012) are the only authors 

known to have explored differences in academic trajectories between disability categories by 

comparing students in various disability categories to students with learning disabilities in a 

longitudinal HLM analysis. As was suggested by the current study, these authors also found 

that students with mild intellectual disabilities exhibited much lower achievement at nearly 

all grade points in both math and reading, even when compared against other student 

disability categories. Contrary to Wei et al., however, results of the current study found 

significant differences between students with specific learning disabilities and mild 

intellectual disabilities in average rates of growth. 

 Post-secondary outcomes were not evaluated by high-incidence disability group for 

the purposes of the current study, so few direct comparisons between prior research in this 

area (e.g., Blackorby & Wagner, 1996; Bouck, 2014) and those found in the current study 

can be made. However, it is generally acknowledged in the literature that students with 
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disabilities- including students with mild intellectual disabilities- are never able to close the 

gap entirely between their average achievement and that of general education students; 

instead, students with disabilities tend to perform less well academically at each stage of their 

education (Barlow, Humphrey, Lendrum, Wigelsworth & Squires, 2015). In addition, 

students with poorer educational outcomes generally, and students with disabilities 

specifically, have frequently also been shown to have poor outcomes in various vocational, 

personal, and psychosocial domains (Barlow et al., 2015). Thus, it is reasonable to suggest 

that the poorer academic outcomes observed at eighth grade for students with mild 

intellectual disabilities in the current study may predict generally poorer post-secondary 

outcomes for students with mild intellectual disabilities as compared to both students without 

disabilities, and students in other disability categories. In fact, many researchers have found 

that while students with disabilities generally display poor post-secondary outcomes, to 

include decreased graduation rates, rates of employment, participation in post-secondary 

education, and rates of independent living, these negative outcomes are found more 

frequently for students with mild intellectual disabilities than for students in other disability 

categories (Blackorby & Wagner, 1996; Bouck, 2014).  

 Students in the disability categories of specific learning disabilities and 

emotional disturbance.  Based on the discussion above, this study appears to provide 

evidence for the external validity of the mild intellectual disability category based on the 

criteria that any special education category should identify individuals with distinct 

educational trajectories and outcomes. However, when the same evaluative criteria are 
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applied to the disability categories of specific learning disabilities and educational 

disturbance, the evidence for external validity on the dimensions assessed in this study is 

mixed. In fact, any differences found between students in these categories appear to be more 

dependent on the particular subject area being assessed (i.e., math or reading) than to the 

educational label assigned to these students. As an example, the mean performance on large-

scale end-of-grade assessments in reading across each year of analysis for students with 

specific learning disabilities and students with emotional disturbance are almost 

indistinguishable; furthermore, no differences in the magnitude of achievement gaps in 

reading were observed for these two student groups either. Students with specific learning 

disabilities spent the same average number of years in special education as students with 

emotional disturbance, and students in both groups spent, on average, a similar number of 

years participating in general assessments in reading during the five years of the study. 

Finally, results of the current study also indicate that students in both disability groups also 

display similar educational outcomes in reading in eighth grade. By contrast, however, a far 

different pattern of results is observed in math. In this area, students with specific learning 

disabilities and students with emotional disturbance perform differently on all measures of 

educational attainment, as well as in their patterns of performance and educational 

trajectories over time. 

 Indeed, prior research evaluating differences between students with emotional 

disturbance and students with specific learning disabilities has also been mixed. As was 

noted earlier, research by Wei et al. (2011, 2012) investigated differences in reading and 
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math between students with specific learning disabilities and other disability groups. Unlike 

results of the current study, only significant differences in average achievement (at age 12.7) 

in math and reading were found; growth rates, on the other hand, did not differ. Sabornie at 

al. (2006) similarly found differences between students with emotional disturbance and 

students with specific learning disabilities in cross sectional studies of academic 

performance, with their results suggesting that students with emotional disturbance had lower 

academic scores than students with specific learning disabilities. These results mirror the 

relative rank ordering of student performance in math found in the current study as well (i.e., 

students with specific learning disabilities generally performing better than students with 

emotional disturbance), although a similar pattern of results was not found for reading.   

 Numerous explanations for the observed patterns of results may be possible. First, 

students within the category of students with specific learning disabilities are not 

differentiated by their area of disability in the current study; thus, it is impossible to know 

how many of those students have a disability in reading, how many have a disability in math, 

and how many may show weaknesses in both. However, special education literature has 

suggested that more students with specific learning disabilities receive special education 

services due to weaknesses in the area of reading than in math (Light & Defries, 1995; Lyon, 

1996); as a result, a similar trend may be assumed to characterize the sample of students in 

the current study as well. If this is the case, then it is perhaps not surprising that students with 

specific learning disabilities showed significantly higher levels of achievement than students 
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with emotional disturbance in the area of math; after all, the majority of students in the 

category may not evidence significant weaknesses in mathematics.  

 The method by which students with specific learning disabilities were identified may 

have also influenced current results. Although many districts in North Carolina are in the 

process of implementing response-to-intervention models, the majority continue to rely on 

the IQ-achievement discrepancy model for the identification of learning disabilities. This 

model defines a learning disability as a significant difference between a child’s cognitive 

ability and his/her level of achievement in a particular academic area; in other words, 

learning disabilities are best characterized by unexpected underachievement. Assuming that 

the majority of students with specific learning disabilities in the current study were also 

identified using the discrepancy model, it may be presumed that these students display higher 

cognitive ability relative to their level of achievement- a presumption that may not be true for 

students with emotional disturbance. As a result, it is possible that this higher intellectual 

functioning may explain the higher rates of growth in both reading and math observed for 

students with specific learning disabilities as compared to students with emotional 

disturbance. 

 Finally, the category of emotional disturbance is likely to include students displaying 

a wide variety of inappropriate and/or negative behaviors or emotions, including both 

externalizing and internalizing behaviors; however, this information was not available, and 

could therefore not be included as a covariate in the current study. If one assumes, however, 

that students in the current study were identified appropriately as emotionally disturbed based 
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on the definition outlined by IDEA (2004), then it follows that these students’ negative 

behaviors are at a level of severity significant enough to negatively affect achievement in one 

or more areas; likewise, we may also assume that this is not the case for students with 

specific learning disabilities, or at the very least, their behavioral issues are less severe 

(McKenna, Flower, Kim, Ciullo & Haring, 2015; McIntosh, Horner, Chad, Dickey & Braun, 

2008). As a result, it is feasible that the lower levels of math and reading performance found 

to be characteristic of students with emotional disturbance may be explained by inappropriate 

behaviors that interfere with their learning across both subject areas. After all, it is often the 

case that behaviorally disruptive students are less likely to be engaged academically, and 

more likely to have higher rates of office disciplinary referrals and school expulsions, all of 

which may interfere with learning and access to the instructional curriculum (Reid, 

Gonzalex, Nordness, Trout, & Epstein, 2004; Skiba, Peterson, & Williams, 1996; Wagner et 

al., 2006; Wagner, Kutash, Duchnowski, Epstein, & Sumi, 2005).  

 Is there, then, any evidence to support the external validity of high-incidence 

disability categories according to the criteria of differential education trajectories and 

outcomes? In the example of mild intellectual disabilities- an educational label that is 

assigned according to relatively objective criteria and is, by definition, composed of students 

with weaknesses across areas of cognition, adaptive functioning, and academic performance 

– results suggest that students within this category exhibit educational experiences and 

outcomes unique to them, and not shared or mirrored by students with other disabilities. For 
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the disability categories of specific learning disabilities and emotional disturbance though, 

the answer might depend on how boldly one chooses to interpret the results. 

 From a more conservative standpoint, the current study certainly indicates consistent 

differences between students with specific learning disabilities and emotional disturbance in 

average achievement and academic trajectories in reading and math. As a result, it is 

reasonable to argue for the continued use of special education typologies as a method of 

differentiating between students with specific learning disabilities and students with 

emotional disturbance, as students in each group appear to obtain different academic 

outcomes as a result of their unique disability.  

 However, an alternative interpretation also warrants mention. The discussion above 

highlights a number of possible explanations that may account for the pattern of results 

observed in the current study. If true, then it is possible that the differentiated pattern of 

results observed in math and reading are not truly a result of a student’s disability, but instead 

an artifact of the population used in the study. For example, it was noted previously that there 

may be an uneven number of students within the group of students with specific learning 

disabilities that have reading weaknesses relative to those with challenges in math, and that 

this may have created the significant differences in average math achievement observed 

between students in this group, and students with emotional disturbance. If this is the case, 

then the differences observed between students in these two groups do not actually provide 

support for the external validity of the classification system; instead, they may be attributed 

to characteristics of the sample. If this is true, then current results may overemphasize actual 
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differences between students in these two special education categories.  Perhaps if a separate 

group of students with learning disabilities in mathematics had been included in the present 

study, the contrasting results for the students with specific learning disabilities and emotional 

disturbance in the current study would not have been observed.  

 The above interpretation is, at best, controversial. To say that students with specific 

learning disabilities and students with emotional disturbance may not actually be different 

from each other flies directly in the fact of many parents’, educators’, and clinician’s 

personal experiences with students in each of these groups. There are certainly very clear 

connotations and distinct meanings associated with the terms “specific learning disability” 

and “emotional disturbance” that do not easily align with the conclusion that students in these 

categories may be more alike than different. Many of these distinctions occur at the level of 

diagnosis, clinical significance, and/or etiology; in other words, many assume that students 

within each of these categories display different constellations of symptoms, while others 

may suggest that these students differ in the root cause of their disability. Certainly, each of 

these assumptions pertains to additional criteria outlined by Pennington (1991) for evaluating 

external validity, and warrant further research. However, when results of this study are 

observed independently of these preconceived ideas, a less popular viewpoint emerges: as it 

relates to how students perform academically and learn over time, students with specific 

learning disabilities and students with emotional disturbance may actually be more alike than 

different.  
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Limitations 

 Results of the current study should be interpreted in light of a number of limitations. 

First, some practical considerations regarding characteristics of the sample should be 

considered. For example, the classification of “high-incidence disability category” has often 

been interpreted to include students in other disability categories (e.g., other health impaired, 

speech-language impaired), as well as those included in the current study, due to the 

relatively high prevalence rates of these students amongst students with disabilities as a 

whole. The current study chose to exclude students classified as other health impaired, as 

students in this category may vary significantly depending on their particular diagnosed 

medical impairment; this variability, in turn, leads to even higher rates of intra-group 

variation and very low classification reliability, even when compared to the high-incidence 

disability categories that were included in the current study. 

  In addition, the current study only included achievement data from the state of North 

Carolina, thus naturally limiting the generalizability of the results.  Within the state of North 

Carolina, significant differences have been reported across districts in the manner in which 

special education eligibility determinations are made (e.g., response-to-intervention models 

versus discrepancy models for learning disability identification) (Berkeley, Bender, Peaster, 

& Saunders, 2009). Particularly within the last few years, school districts across North 

Carolina have witnessed increased pressure to reconsider or restructure their existing models 

for special education eligibility determination; however, little is known about how 

successfully and appropriately districts have implemented these new models. It is possible 
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that such policy changes could have resulted in even more district or school-level variation in 

the way in which students were identified for special education and classified within the 

special education typology, thereby potentially distorting the results of the current study, at 

least relative to states that are using more uniform criteria  

 A related, limitation to the current study pertains to the population of students chosen 

for inclusion in the analyses. With the exception of hypothesis nine, all of the analyses 

conducted included only the achievement results of students with disabilities that took the 

general assessments in reading and math. Students who participated in alternate assessments 

were not included, largely due to the relatively large number of alternate assessments 

available, and the difficulty in comparing individual scores or growth on one alternate 

assessment to the same variables on another measure. However, it is known that a relatively 

high percentage of students with disabip0lities participate in alternate assessments; in 

addition, the students that do participate are generally those who display weaker achievement 

scores, require additional support to access the general curriculum, or require a modified 

curriculum due to the severity of their disability. By extension, the students with disabilities 

who take part in general assessments generally represent the higher performing students 

within that disability category. As a result, the particular subset of students with disabilities 

who were included in the current study’s analyses represents only a portion of all students 

within that high-frequency disability category; in addition, those included are likely to 

exhibit higher achievement scores, on average, than those who were not included.  
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 Similarly, students in the current study were only included if they had data available 

at all five time points evaluated; thus, students who had incomplete data (e.g., only two or 

three year’s worth of data) were excluded. This included students that moved out of state and 

students who may have moved in to or out of the public school system. In addition, students 

were only identified as a general education student for purposes of the current study if they 

remained in general education for all five years of the study, thereby eliminating any students 

that transitioned in to or out of special education between the 2007/2008 and 2011/2012 

school years from any study group. It is important to note that implementation of these 

exclusionary criteria created biases within the results that should be acknowledged when 

interpreting the study’s results.  

 Finally, it should be noted that most of the HLM analyses conducted provided little 

evidence in support of the curvilinear model as a means of best representing the academic 

trajectories for students with disabilities. This differs substantially from results of prior 

research, which has, more often than not, found the curvilinear to best represent student 

growth over time (Stevens et al., 2015; Wei et al., 2011, 2012). The fact that the current 

study was not able to replicate findings of prior studies may be due to the smaller sample size 

in the current study (as a result of only including students with disabilities from three of the 

eleven possible disability categories) and differences between this study and others in initial 

starting points (i.e., beginning at fourth grade where most studies begin their longitudinal 

analyses at earlier grades).  
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Directions for Future Research 

 The current study adds to the literature examining the external validity of high-

incidence disability groups by providing additional evidence regarding the academic 

achievement and growth of students with mild intellectual disabilities, specific learning 

disabilities, or emotional disturbance. However, as has been noted throughout this document, 

this evidence is, at best, difficult to interpret, particularly as it relates to potential differences 

between students with specific learning disabilities and those with emotional disturbance. 

Part of this confusion may be due to the limitations of the current study, as identified in the 

prior section. To the extent that these may be controlled for or reduced, future research may 

succeed in strengthening the arguments presented in the current study. In addition, many 

opportunities exist to expand on the scope of the current study; for example, data from 

students’ high-school assessments could be included so as to more accurately illustrate 

academic trajectories over time. Alternatively, an analysis of student outcomes might also 

include an evaluation of post-high school and/or adult outcomes, instead of only looking at 

eighth grade outcomes as was done in the current study. 

 Furthermore, research in this area should be continued and expanded to include an 

analysis of other potential areas of differentiation. As an example, Pennington (1991) 

identifies differential response to treatment as one criterion of external validity. With the 

increased emphasis on response-to-intervention as the preferred model for the identification 

of struggling students, it will be useful to evaluate whether students across high-incidence 

disability groups respond differently to the most commonly implemented academic and 
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behavioral interventions, as measured by progress monitoring data. In addition, other criteria 

remain unexplored in the literature, including clinical significance and differentiation based 

on neuropsychological measures. Ideally, researchers will continue to contribute to the 

evidence supporting or disproving the external validity of the current special education 

typology, such that more evidence-informed discussions may take place.  
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Table 1 

Student Disability Group for the Initial and Analytic Sample, as well as Excluded Participants 

 

Student Group 

 

Initial Sample 

 

Analytic Sample 

 

Excluded Participants 

 N % N % N % 

 

Students without disabilities 

   

  97401 

   

   92.50 

    

   75127 

    

   92.21 

     

   22274 

    

   93.49 

 

Students with disabilities 

      

      Emotional disturbance       576      0.55        396      0.49        180      0.76 

      Mild intellectual disability     1352      1.28      1108      1.36        244      1.02 

      Specific learning disability     5971      5.67      4843      5.94      1128      4.73 

 Total  105300     81474     23826  

 

Note.  Student disability status determined at Wave 1. 
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Table 2  

 

Student Demographic Characteristics for the Initial and Analytic Sample, as well as Excluded Participants 

 

Characteristic Initial Sample Analytic Sample Excluded 

Participants 

  

N 

 

% 

 

N 

 

% 

 

N 

 

% 

 

Sex 

      

    Male     52766     50.11    40067     49.18      12699      53.30 

    Female     52534     49.89    41407     50.82      11127      46.70 

Ethnicity       

    American Indian       1552       1.47      1257       1.54          295        1.24 

    Asian       2632       2.50      2008       2.46          624        2.62 

    Black     27862     26.46    21364     26.22        6498      27.27 

    Hispanic     11815     11.22      8869     10.89        2946      12.36 

    Multi-racial       4121       3.91      3026       3.71        1095        4.60 

    White     57318     54.43    44950     55.17      12368      51.91 

Limited English Proficiency 

Status 

      

    Currently LEP       7241      6.88     5263       6.46        1978        8.30 

    Not currently LEP      98059    93.12   76211     93.54      21848      91.70 

Free/Reduced Price Lunch       

    Yes     51132    48.56   38791     47.61      12341      51.80 

    No     54168    51.44   42683     52.39     11485      48.20 

Total    105300    81474      23826  

Note.  Student demographic information determined at Wave 1. 
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Table 3 

 

Student Demographic Characteristics for Students With and Without Disabilities in the Analytic Sample in 2007/08 (Wave1) 

 

Characteristic Students without 

Disabilities 

Students with Disabilities 

   Emotional 

disturbance 

Mild intellectual 

disabilities 

Specific  

learning  

disabilities 

 

 N % N % N % N % 

Sex         

  Male    35848    47.72     320    80.81     688    62.09    3211    66.30 

  Female    39279    52.28       76    19.91     420    37.91    1632    33.70 

Ethnicity         

  American Indian      1125      1.50         6     1.52       41      3.70       85      1.76 

  Asian      1952      2.60         0     0.00         6      0.54       50      1.03 

  Black    19154    25.49     198   50.00     589    53.16   1423    29.38 

  Hispanic      8155    10.85         7     1.77       81      7.31     626    12.93 

  Multi-racial      2808      3.74       22     5.56       23      2.08     173      3.57 

  White    41933    55.82     163   41.16     368    33.21   2486    51.33 

Limited English Proficiency 

Status 

        

  Currently LEP      4667      6.21         4     1.01      74      6.68     518    89.30 

  Not currently LEP    70460    93.79     392   98.99  1034    93.32   4325    89.30 

Free/Reduced Price Lunch         

  Yes    34537    45.97     303   76.52    913    82.40   3038    62.73 

  No     40590     54.03       93   23.48    195    17.60   1805    37.27 

Total     75127      396   1108    4843  
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Table 4 

 

Variable Distributions, Skew, and Kurtosis 

 

 

Note. * p≤0.01 

Variable N M SD Min Max Skew Kurtosis 

 

  Reading Performance        

    Year 1 (2007/2008) 79155 345.94 9.85 313.00 370.00 -.163* -.432* 

    Year 2 (2008/2009) 78272 351.25 9.08 318.00 375.00 -.148* -.317* 

    Year 3 (2009/2010) 79170 354.79 8.61 323.00 377.00 -.295* -.142* 

    Year 4 (2010/2011) 79258 357.94 8.38 327.00 379.00 -.255* -.122* 

    Year 5 (2011/2012) 79314 360.82 7.86 332.00 382.00 -.228* .002 

 Math Performance        

    Year 1 (2007/2008) 79532 351.55 9.03 320.00 373.00 -.141* -.400* 

    Year 2 (2008/2009) 78629 356.84 8.85 328.00 379.00 -.120* -.308* 

    Year 3 (2009/2010) 79493 358.47 9.03 331.00 382.00 -.052* -.361* 

    Year 4 (2010/2011) 79547 361.49 9.11 333.00 383.00 -.081* -.321* 

    Year 5 (2011/2012) 79555 364.48 8.41 333.00 386.00 -.125* -.126* 

Duration in Special Education   6347     4.87 0.45     1.00     5.00 -3.77* 14.70* 

Participation in Regular Assessments         

    Reading   6347     3.32 2.04     0.00     5.00 -0.66* -1.27* 

    Mathematics   6347     3.56 1.97     0.00     5.00 -0.92* -0.86* 
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Table 5 

EOG-Reading Scale Score Means and Standard Deviations by Student Group 

 

                                                                                                      Grade  

 

Student group 

All students 

4 

345.94 

(9.85) 

5 

351.25 

(9.08) 

6 

354.79 

(8.60) 

7 8 

357.94 

(8.38) 

360.82 

(7.86) 

Students without disabilities 346.56 

(9.53) 

351.76 

(8.83) 

355.26 

(8.35) 

358.38 

(8.13) 

361.25 

(7.62) 

Emotional disturbance 336.68 

(9.66) 

342.63 

(9.31) 

346.72 

(9.57) 

349.46 

(9.33) 

353.17 

(8.14) 

Mild intellectual disability 327.97 

(5.18) 

334.23 

(5.29) 

338.11 

(5.65) 

341.54 

(5.98) 

345.38 

(5.88) 

Specific learning disability 335.62 

(9.03) 

342.43 

(8.59) 

346.63 

(8.66) 

350.41 

(8.50) 

353.71 

(8.10) 
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   Figure 1. Reading achievement means by grade and by student group. 
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Table 6 

 

Regular EOG-Mathematics Scale Score Means and Standard Deviations by Student Group 

 

                                                                                                      Grade  

 

Student group 4 5 6 7 8 

All students 351.55 

(9.03) 

356.84 

(8.85) 

358.47 

(9.03) 

361.49 

(9.11) 

364.48 

(8.41) 

Students without disabilities 352.04 

(8.82) 

357.29 

(8.66) 

358.92 

(8.86) 

361.97 

(8.94) 

364.92 

(8.25) 

Emotional disturbance 341.83 

(8.43) 

347.56 

(8.48) 

348.86 

(8.52) 

350.89 

(8.49) 

354.54 

(7.78) 

Mild intellectual disability 333.97 

(5.21) 

339.21 

(5.08) 

342.37 

(5.02) 

345.04 

(5.38) 

349.68 

(5.90) 

Specific learning disability 344.28 

(8.49) 

349.87 

(8.38) 

351.28 

(8.27) 

354.11 

(8.12) 

357.86 

(7.64) 
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Figure 2. Mathematics achievement means by grade and by student group. 
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Table 7 

 

Reading Results From Fixed and Random Effects Longitudinal HLM Regression Models  

with General Education Students as the Reference Group (N =80,244) 
 

  Unconditional  Specific 
exceptionality 

 Exceptionality & 
Demographics 

 
Predictor 

  
Intercept 

 
Linear 

  
Intercept 

 
Linear 

  
Intercept 

 
Linear 

Mean  346.66** 3.66**  347.39** 3.61**  351.28** 3.39** 

  (.03) (.01)  (0.03) (0.01)  (0.05) (0.01) 

          

Mild 

intellectual 

    -18.35** 0.31*  -14.56** 0.17 

disability     (0.31) (0.11)  (0.35) (0.11) 

          

Emotional      -10.34** 0.26*  -7.83** 0.19 

disturbance     (0.50) (0.10)  (0.48) (0.10) 

          

Specific 

learning  

    -11.32** 0.77**  -9.98** 0.72** 

disability     (0.14) (0.03)  (0.13) (0.03) 

          

Sex        0.70** 0.01 

        (0.06) (0.01) 

          

Economic        -4.80** 0.16** 

disadvantage        (0.06) (0.01) 

          

Limited 

English 

       -7.19** 0.57** 

        (0.15) (0.03) 

          

Asian        1.18** 0.26** 

        (0.18) (0.03) 

          

American 

Indian 

       -4.51** 0.19** 

        (0.24) (0.0) 

          

Black        -5.29** 0.21** 

        (0.07) (0.04) 
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Table 7 Continued 

 

Hispanic 

        

-1.45** 

 

0.19** 

        (0.12) (0.02) 

          

Multiracial        -1.60** 0.21** 

        (0.16) (0.03) 

   

Unconditional 

  

Specific 

exceptionality 

  

Exceptionality & 

Demographics 

Random 

Effect 

 Intercept Linear  Intercept Linear  Intercept Linear 

Variance 

component 

 

 81.51** 0.71**  73.56** 0.68**  53.98** 0.62** 

Residual  14.06   14.05   14.05  

          

Pseudo- R2 

(as %) 

 -- --  9.75 4.22  33.77 12.68 

          

Model df

  

 80,243   80,240   80,232  

          

Δ Deviance, 

χ
2
 (df, p-

value)  

 --   8294.27 (6, <.001)  24598.76 (16, <.001) 

 

Note.  Standard errors shown in parentheses.  

* p < .05 

** p < .001 
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Table 8 

 

Reading Results From Fixed and Random Effects Longitudinal HLM Regression Models  

with Students with Specific Learning Disabilities as the Reference Group (N =5,117) 

 

 
  Unconditional  Specific 

exceptionality 
 Exceptionality & 

Demographics 
 
Predictor 

  
Intercept 

 
Linear 

  
Intercept 

 
Linear 

  
Intercept 

 
Linear 

Mean  335.73** 4.30**  336.18** 4.34**  339.92** 4.35** 

  (.13) (.03)  (0.13) (0.03)  (0.24) (0.05) 

          

Mild 

intellectual 

    -7.15** -0.41**  -5.23** -0.39** 

disability     (0.33) (0.11)  (0.36) (0.11) 

          

Emotional      0.95 -0.50**  1.92** -0.45** 

disturbance     (0.51) (0.10)  (0.49) (0.10) 

          

Sex        0.42 0.16* 

        (0.24) (0.05) 

          

Economic        -3.28** -0.19** 

disadvantage        (0.27) (0.06) 

          

Limited 

English 

       -2.54** -0.12 

        (0.67) (0.15) 

          

Asian        -0.53 0.29 

        (1.20) (0.30) 

          

American 

Indian 

       -3.80** -0.00 

        (0.77) (0.18) 

          

Black        -4.30** 0.10 

        (0.27) (0.06) 

          

Hispanic        -2.22** 0.23 

        (0.65) (0.13) 

          



112 

 

 

 

 

      

      Note.  Standard errors shown in parentheses. 

      * p < .05 

      ** p < .001 

Table 8 Continued       

          

Multiracial        -0.96 0.17 

        (0.68) (0.14) 

 

  Unconditional  Specific 

exceptionality 

 Exceptionality & 

Demographics 

 

Random  

Effect 

 

 

 

Intercept 

 

Linear 

  

Intercept 

 

Linear 

  

Intercept 

 

Linear 

 

Variance 

component 

 

  

65.61** 

 

0.96** 

  

62.02** 

 

0.93** 

  

52.51** 

 

0.92** 

Residual  17.00   17.00   17.00  

          

Pseudo- R2 

(as %) 

 -- --  5.47 3.12  19.97 4.17 

          

Model df

  

 5,116     5,114   5,106  

          

Δ Deviance, 

χ
2
 (df, p-

value)  

 --   363.63 (4, <.001)  961.61 (16, <.001) 
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Table 9 

 

Reading Results From Fixed and Random Effects Longitudinal HLM Regression Models with 

Students with Emotional Disabilities as the Reference Group (N =5,117) 

 

  Unconditional  Specific 
exceptionality 

 Exceptionality & 
Demographics 

 
Predictor 

  
Intercept 

 
Linear 

  
Intercept 

 
Linear 

  
Intercept 

 
Linear 

Mean  335.73** 4.30**  337.14** 3.84**  341.85** 3.89** 

  (.13) (.03)  (0.50) (0.10)  (0.52) (0.11) 

          

Mild 

intellectual 

    -8.10** 0.09  -7.15** -0.06 

disability     (0.58) (0.15)  (0.58) (0.15) 

          

Specific 

learning 

    -0.95 0.50**  -1.92** -0.45** 

disabilities     (0.51) (0.10)  (0.49) (0.10) 

          

Sex        0.42 0.16* 

        (0.24) (0.05) 

          

Economic        -3.28** -0.19** 

disadvantage        (0.27) (0.06) 

          

Limited 

English 

       -2.54** -0.12 

        (0.67) (0.15) 

          

Asian        -0.53 0.29 

        (1.20) (0.30) 

          

American 

Indian 

       -3.80** -0.00 

        (0.77) (0.18) 

          

Black        -4.30** 0.10 

        (0.27) (0.06) 

          

Hispanic        -2.22** 0.23 

        (0.65) (0.13) 
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      Note.  Standard errors shown in parentheses. 

      * p < .05 

      ** p < .001 

Table 9 Continued 

          

          

          

Multiracial        -0.96 0.17 

         (0.68) (0.14) 

   

Unconditional 

  

Specific 

exceptionality 

  

Exceptionality & 

Demographics 

 

Random 

Effect 

  

Intercept 

 

Linear 

  

Intercept 

 

Linear 

  

Intercept 

 

Linear 

 

Variance 

component 

 

  

65.61** 

 

0.96** 

  

62.02** 

 

0.93** 

  

52.51** 

   

0.92** 

Residual  17.00   17.00   17.00  

          

Pseudo- R2 

(as %) 

 -- --  5.47 3.13  19.97 4.17 

          

Model df

  

 5,116     5,114   5,106  

          

Δ Deviance, 

χ
2
 (df, p-

value)  

 --   20384.07 (4, <.001)  961.61 (16, <.001) 
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Table 10 

 

Mathematics Results From Fixed and Random Effects Longitudinal HLM Regression Models with General Education Students as 

the Reference Group (N =80,419) 

 
   

Unconditional 
  

Specific exceptionality 
  

Exceptionality & demographics 
 
Predictor 

  
Intercept 

 
Linear 

 
Quadratic 

  
Intercept 

 
Linear 

 
Quadratic 

  
Intercept 

 
Linear 

 
Quadratic 

 
Mean  351.88** 3.93** -0.22**  352.45** 3.96** -0.23**  356.51** 4.04** -0.31** 

  (.03) (.02) (.00)  (0.03) (0.02) (0.00)  (0.05) (0.03) (0.01) 

             

Mild intellectual      -18.04** -0.47 0.23*  -14.61** -0.25 0.18 

Disability      (0.34) (0.38) (0.09)  (0.37) (0.38) (0.09) 

             

Emotional       -10.28** -0.59*  0.07  -8.18** -0.40 0.05 

Disturbance      (0.44) (0.29) (0.07)  (0.43) (0.29) (0.07) 

             

Specific learning       -7.98** -0.58** 0.14**  -7.03** -0.47** 0.13** 

Disability      (0.13) (0.08) (0.02)  (0.12) (0.08) (0.02) 

             

Sex          -0.73** 0.11** 0.05** 

          (0.05) (0.03) (0.01) 

             

Economic          -4.14** -0.43** 0.07** 

Disadvantage          (0.06) (0.04) (0.01) 

             

Limited English          -5.04** 0.03 0.09** 

          (0.15) (0.08) (0.02) 
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Table 10 Continued 

 

         

Asian          3.12 0.91** -0.08** 

          (0.18) (0.10) (0.02) 

             

American Indian          -3.65** -0.43** 0.15** 

          (0.23) (0.13) (0.03) 

             

Black          -5.35** 0.05 -0.06** 

          (0.07) (0.04) (0.01) 

             

Hispanic          -0.55** 0.18* -0.01 

          (0.12) (0.07) (0.02) 

             

Multiracial          -1.69** 0.17* -0.02 

          (0.15) (0.08) (0.02) 

             

  Unconditional  Exceptionality classification  Exceptionality & demographics 

Random Effect  Intercept Linear Quadratic  Intercept Linear Quadratic  Intercept Linear Quadratic 

 
Variance 

component 
 

 67.41** 1.85** 0.04**  62.42** 1.81** 0.04**  47.20** 1.74** 0.03 

Residual  13.63    13.63    13.63   

             

Pseudo- R
2
 (as %)  -- -- --  7.40 2.16 0.00  29.98 5.95 0.00 
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Note.  Standard errors shown in parentheses. 

* p < .05 

** p < .00 

Table 10 Continued 
 

         

  Model df   80,418    80,415    80,407   

Δ Deviance, χ
2
 (df, 

p-value)  

 --    6,582.59 (9, <.001)  23,828.93 (24, <.001) 
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Table 11 

 

Math Results From Fixed and Random Effects Longitudinal HLM Regression Models with 

Students with Specific Learning Disabilities as the Reference Group (N =5,292) 
 

  Unconditional  Specific 
exceptionality 

 Exceptionality & 
Demographics 

 
Predictor 

  
Intercept 

 
Linear 

  
Intercept 

 
Linear 

  
Intercept 

 
Linear 

 

Mean 

  

343.85** 

 

3.07** 

  

344.67** 

 

3.07** 

  

348.66** 

 

2.94** 

  (.12) (.02)  (0.13) (0.03)  (0.21) (0.04) 

          

Mild 

intellectual 

    -10.25** 0.47**  -8.19** 0.46** 

disability     (0.32) (0.11)  (0.35) (0.12) 

          

Emotional      -2.17** -0.31*  -1.31* -0.22* 

disturbance     (0.46) (0.11)  (0.44) (0.11) 

          

Sex        -1.34** 0.43** 

        (0.22) (0.05) 

          

Economic        -2.67** -0.18** 

disadvantage        (0.25) (0.06) 

          

Limited 

English 

       -2.07** 0.36* 

        (0.62) (0.14) 

          

Asian        0.40 0.55* 

        (1.22) (0.22) 

          

American 

Indian 

       -2.24* -0.34 

        (0.80) (0.19) 

          

Black        -4.91** 0.19* 

        (0.25) (0.06) 

          

Hispanic        -1.60* 0.04 

        (0.58) (0.12) 
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Table 11 Continued       

          

Multiracial        -0.92 0.07 

        (0.63) (0.13) 

   

Unconditional 

  

Specific 

exceptionality 

  

Exceptionality & 

Demographics 

 

Random 

Effect 

  

Intercept 

 

Linear 

  

Intercept 

 

Linear 

  

Intercept 

 

Linear 

 

Variance 

component 

 

  

61.02** 

 

0.92** 

  

54.95** 

 

0.90** 

  

45.93** 

 

0.84** 

Residual  17.36   17.35   17.35  

          

Pseudo- R2 

(as %) 

 -- --  9.95 2.17  24.73 8.70 

          

Model df

  

 5,291     5,289   5,281  

          

Δ Deviance, 

χ
2
 (df, p-

value) 

 

 

  

 

 --   553.97 (4, <.001)  1035.08 (16, <.001) 
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Table 12 

 

Math Results From Fixed and Random Effects Longitudinal HLM Regression Models with 

Students with Emotional Disturbance as the Reference Group (N =5,292) 

 

 
  Unconditional  Specific 

exceptionality 
 Exceptionality & 

Demographics 
 
Predictor 

  
Intercept 

 
Linear 

  
Intercept 

 
Linear 

  
Intercept 

 
Linear 

 

Mean 

  

343.85** 

 

3.07** 

 

 

 

342.50** 

 

2.75** 

  

347.34** 

 

2.72** 

  (.12) (.02)  (0.44) (0.10)  (0.47) (0.11) 

          

Mild 

intellectual 

    -8.08** 0.78**  -6.87** 0.68** 

disability     (0.53) (0.15)  (0.53) (0.15) 

          

Specific 

learning 

    2.17** 0.31*  1.31* 0.22* 

disabilities     (0.46) (0.11)  (0.44) (0.11) 

          

Sex        -1.34** 0.43** 

        (0.22) (0.05) 

          

Economic        -2.67** -0.18** 

disadvantage        (0.25) (0.06) 

          

Limited 

English 

       -2.07** 0.36* 

        (0.62) (0.14) 

          

Asian        0.40 0.55* 

        (1.22) (0.22) 

          

American 

Indian 

       -2.24* -0.34 

        (0.80) (0.19) 

          

Black        -4.91** 0.19* 

        (0.25) (0.06) 

          

Hispanic        -1.60* 0.04 
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Note.  Standard errors shown in parentheses. 

* p < .05 

** p < .001 

 

Table 12 Continued     (0.58) (0.12) 

          

Multiracial        -0.92 0.07 

        (0.63) (0.13) 

   

Unconditional 

  

Specific 

exceptionality 

  

Exceptionality & 

Demographics 

 

Random 

Effect 

  

Intercept 

 

Linear 

  

Intercept 

 

Linear 

  

Intercept 

 

Linear 

 

Variance 

component 

 

  

61.02** 

 

0.92** 

  

54.95** 

 

0.90** 

  

45.93** 

 

0.84** 

Residual  17.36   17.35   17.35  

          

Pseudo- R2 

(as %) 

 -- --  9.95 2.17  24.73 8.70 

          

Model df

  

 5,291     5,289   5,281  

          

Δ Deviance, 

χ
2
 (df, p-

value)  

 --   553.97 (4, <.001)  1035.08 (16, <.001) 
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Table 13 

 

Effect Sizes Differences (and 95% Confidence Intervals) in Mean Reading Achievement Scores Across Grades Between  

General Education and Special Education Students with High-Incidence Disabilities  

 

 Grade 

  

Student group 4 5 6 7 8 

      

Emotional 

disturbance 

-1.04  

(-1.15 to -0.93) 

-1.03  

(-1.15 to -0.92) 

-1.02 

 (-1.14 to -0.91) 

-1.10  

(-1.21 to -0.98) 

-1.06  

(-1.17 to -0.95) 

      

Mild intellectual 

disability 

-1.95  

(-2.08 to -1.82) 

-1.99  

(-2.13 to -1.84) 

-2.05  

(-2.20 to -1.91) 

-2.07 

 (-2.22 to -1.93) 

-2.08  

(-2.23 to -1.94) 

      

Specific learning 

disability 

-1.15  

(-1.18 to -1.12) 

-1.06  

(-1.09 to -1.02) 

-1.03 

(-1.07 to -1.00) 

-0.98  

(-1.01 to -0.94) 

-0.99  

(-1.02 to -0.95) 
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Figure 3. Reading achievement gap effect sizes across grades by high-incidence disability 

classification.  
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Table 14 

 

Effect Sizes Differences (and 95% Confidence Intervals) in Mean Mathematics Achievement Scores Across Grades  

Between General Education and Special Education Students with High-Incidence Disabilities  

 

 Grade 

  

Student group 4 5 6 7 8 

      

Emotional 

disturbance 

-1.16  

(-1.27 to -1.05) 

-1.12  

(-1.24 to -1.01) 

-1.14  

(-1.25 to -1.02) 

-1.24  

(-1.35 to -1.13) 

-1.26  

(-1.37 to -1.15) 

      

Mild intellectual 

disability 

-2.05  

(-2.18 to -1.92) 

-2.09  

(-2.23 to -1.95) 

-1.87  

(-2.02 to -1.72) 

-1.89  

(-2.04 to -1.75) 

-1.85  

(-1.99 to -1.71) 

      

Specific learning 

disability 

-0.88  

(-0.91 to -0.85) 

-0.86  

(-0.89 to -0.83) 

-0.87  

(-0.90 to -0.83) 

-0.88  

(-0.92 to -0.85) 

-0.86  

(-0.89 to -0.83) 

 



 

 

 

Figure 4. Mathematics achievement gap effect sizes across grades by high-incidence 

disability group.  



 

 

Table 15 

 

Total Number of Years in Special Education by Student Group (N = 6351) 

 

 Student Group 

 

Number of Years in  

Special Education 

Emotional 

disturbance 

Mild 

intellectual 

disability 

Specific 

learning 

disability 

 

1 year in special education 19  

(4.80%) 

10 

(0.90%) 

215 

(4.44%) 

 

2 years in special education 21  

(5.30%) 

16 

(1.44%) 

232 

(4.79%) 

 

3 years in special education 11  

(2.78%) 

15 

(1.35%) 

247 

(5.10%) 

 

4 years in special education 26  

(6.57%) 

36  

(3.25%) 

286 

(5.90%) 

 

5 years in special education 319 

(80.56%) 

1032 

(93.06%) 

3866 

(79.78%) 

 

Total  396 

(6.24%) 

1109 

(17.46%) 

4846 

(76.30%) 

  

 

 

 

Table 16 

 

Average Number of Years Spent in Special Education, by Student Group 

 

Student Group N Mean (SD) Minimum Maximum 

     

Emotional disturbance      396 4.52 (1.10)       1.00                    5.00 

Mild intellectual disability    1109 4.86 (0.58)       3.00     5.00 

Specific learning disability    4846 4.52 (1.08)       1.00     5.00 
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Table 17 

 

Average Number of Years Students with Disabilities Participated in Regular  

End-of Grade Assessment in Reading, by Student Group 

 

Student Group N Mean (SD) Minimum Maximum 

     

Emotional disturbance      396 3.87 (1.66)       0.00                    5.00 

Mild intellectual disability    1108 0.87 (1.50)       0.00     5.00 

Specific learning disability    4843 3.83 (1.75)       0.00     5.00 

 

 

 

Table 18 

 

Average Number of Years Students with Disabilities Participated in Regular 

 End-of Grade Assessment in Mathematics, by Student Group 

 

Student Group N Mean (SD) Minimum Maximum 

     

Emotional disturbance      396 3.84 (1.67)       0.00                    5.00 

Mild intellectual disability     1108 0.89 (1.52)       0.00     5.00 

Specific learning disability    4843 4.15 (1.53)       0.00     5.00 

 



 

 

Table 19 

 

Number of Students with Disabilities Meeting Grade Level Expectations on the Reading and Mathematics  

End of Grade Tests in Eighth Grade in 2011/2012, by Student Group  

 

Student Group Reading Mathematics 

 

 N  % N   % 

 

With only students who took the regular assessment included (N = 79230)     

Students without disabilities (N = 74960)    52213    69.65    63045      84.10 

Emotional disturbance (N = 302)          83    27.48        106      35.10 

Mild intellectual disability (N =178)            5      2.81          29      16.29 

Specific learning disability (N = 3790)      1223    32.27      2181      57.55 

     

With students who took regular or alternate assessment included (N = 81477)     

Students without disabilities (N = 75130)    52216    69.50    63048      83.92 

Emotional disturbance (N = 396)          84    21.21        106      26.77 

Mild intellectual disability (N =1108)            5      0.45          29         2.62 

Specific learning disability (N = 4843)      1234    25.48      2294      47.34 
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Appendix A 

Table A1 

Stability in Special Education Classifications from Wave 1 to Wave 5 for Students Originally Identified as Emotionally Disturbed 

at Wave 1 (N = 396) 

  

Student Group Wave 2     Wave 3  Wave 4  Wave 5 

 

  General education       6 (1.52%)          1 (0.25%)         21 (5.30%)           38 (9.60%) 

   Autism       2 (0.51%)          3 (0.76%)           3 (0.76%)             4 (1.01%) 

  Emotional disturbance   371 (93.69%)      356 (89.90%)       324 (81.82%)         301 (76.01%) 

  Intellectual disability       7 (1.77%)        10 (2.52%)         11 (2.78%)           13 (3.28) 

  Other Health Impairment       7 (1.77%)        13 (3.28%)         18 (4.55%)           20 (5.05%) 

  Specific learning disability       3 (0.76%)        13 (3.28%)         19 (4.80%)           20 (5.05) 

Total Sample Size   396      396       396         396 
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Table A2 

 

Stability in Special Education Classifications from Wave 1 to Wave 5 for Students Originally Identified with Mild Intellectual 

Disabilities at Wave 1 (N = 1108) 

  

Student Group  Wave 2     Wave 3  Wave 4  Wave 5 

 

  General education         4 (0.36%)        1 (0.09%)         11 (0.99)          26 (2.35%) 

   Autism         5 (0.45%)        8 (0.72%)         10 (0.90)          11 (0.99) 

  Emotional disturbance         2 (0.18%)        3 (0.27%)           4 (0.36)            4 (0.36%) 

  Intellectual disability   1052 (94.95%)  1021 (91.95%)       986 

(88.99%) 

       952 (85.92%) 

  Multiple disabilities         2 (0.18%)        3 (0.27%)           4 (0.36%)            4 (0.36%) 

  Other Health Impairment         9 (0.81)      15 (1.35%)         18 (1.62%)          20 (1.81%) 

  Speech-language         2 (0.18%)        3 (0.27%)           4 (0.36%)            4 (0.36%) 

  Specific learning disability       32 (2.89%)      54 (4.75%)         71 (6.41%)          87 (7.85%) 

Total Sample Size   1108  1108     1108      1108 
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Table A3 

 

Stability in Special Education Classifications from Wave 1 to Wave 5 for Students Originally Identified with  

Specific Learning Disability at Wave 1 (N = 4843) 

  

Student Group Wave 2     Wave 3  Wave 4  Wave 5 

 

  General education         34 (0.70%)        7 (0.14%)       215 (4.44%)        441 (9.11%) 

   Autism           9 (0.19%)      16 (0.33%)         24 (0.50%)          31 (0.64%) 

  Emotional disturbance           8 (0.17%)      12 (0.25%)         21 (0.43%)          28 (0.58%) 

  Hearing impaired                --              --               --            2 (0.04%) 

  Intellectual disability          15 (0.31%)      28 (0.58%)         51 (1.05%)          56 (1.15%) 

  Multiple disabilities                --              --           1 (0.02%)            1 (0.02%) 

  Other Health Impairment          61 (1.26%)    107 (2.21%)       151 (3.12%)        175 (3.61%) 

  Speech-language      4707 (97.19%)  4662 (96.26%)     4370 (90.23%)      4101 (84.68%) 

  Specific learning disability            8 (0.17%)      10 (0.21%)           9 (0.19%)            7 (0.14%) 

  Visually imaired            1 (0.02%)        1 (0.02%)           1 (0.02%)            1 (0.02%) 

Total Sample Size      4843  4843     4843      4843 

 

 

 

 


