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Students with disabilities comprise a protected population for
which particular educational and instructional interventions
are expected to be provided. Ideally, remedial interventions
should be individualized to each student’s need. This is the
goal of the Individuals with Disabilities Education Act of 1990
(IDEA) and embodied in the Individualized Education Pro-
gram (IEP) process, but complete individualization is usually
impossible due to limited resources and the need for teachers
trained to provide services tailored to specific groups, such as
mobility training or Braille for students with visual impair-
ment. As a result, students who meet categorical eligibility cri-
teria specified in IDEA and further delineated by relevant state
special education laws and procedures are sometimes grouped
for instruction rather than receiving individual attention.

The disability categories defined by IDEA and state laws
were formed on historical and political, rather than empirical,
foundations. Categories are typically defined on the basis of
such characteristics as type of impairment (e.g., perceptual,
language, physical, cognitive) or etiology (e.g., traumatic brain
injury). Emotional/behavioral disorders are defined by mal-
adaptive behaviors and moods that differ from the norm for
age peers, and specific learning disabilities are defined by dif-
ferences among abilities and achievement within the individ-
ual. Some categories (e.g., perceptual impairments, autism,
specific learning disabilities, traumatic brain injury) match
medical or psychological diagnoses, whereas others (e.g., other
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The current article investigates whether the mathematics achievement of students in special education
can be used to identify those who share common cognitive skills that may not be in concordance with
their disability labels. Latent class analysis of a comprehensive test of mathematics taken by fourth-
grade students with various disabilities reveals that a model with 2 latent classes is adequate to char-
acterize the latent structure of the data. A parallel relationship of response profiles across the 2 classes
suggests differences in the levels of mathematical ability (quantitative), rather than differences in the
type of mathematical ability (qualitative), between the 2 latent classes in terms of generic mathemat-
ical proficiency. Cross-validation on a separate data set with careful matching of content areas within
the math test verified this conclusion. Although a significant relationship exists between the identified
latent classes and various disabilities, the analysis also found common mathematical problem-solving
behaviors across disability categories. Implications for intervention and limitations of the current study
are discussed.

health impairment, physical disabilities) cover a range of diag-
nostic conditions. Several broad categories defined by IDEA
and state law (e.g., noncategorical identification, developmen-
tal delay, other health impairment) are used as catch-alls for stu-
dents who clearly display impairment but cannot be assigned
a definitive label because age makes specific diagnosis unre-
liable or because the nature of the problem does not fit into an-
other category.

Because most of the disability categories are broadly de-
fined, characteristics often intersect, and a student may meet
the criteria for more than one type of disability. For example,
students with behavioral/emotional impairment and specific
learning disabilities frequently have dual diagnoses. Students
with perceptual or physical impairments span the normal range
of cognitive and learning abilities. Although below-average
cognitive functioning is an exclusionary factor to identify spe-
cific learning disabilities, studies investigating special educa-
tion placement decision-making have revealed failures to
differentiate students with mental retardation and a consequent
overuse of the learning disabilities category as more socially
acceptable for students who show cognitive deficiencies (Got-
tlieb, Alter, Gottlieb, & Wishner, 1994; MacMillan, Gresham,
& Bocian, 1998). Recent research also has identified signifi-
cant overlaps between students with language impairments
and reading disabilities (McArthur, Hogben, Edwards, Heath,
& Mengler, 2000), language impairments and emotional/ 
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behavioral disorders (Caulfield, Fischel, DeBaryshe, & White-
hurst, 1989; Griffith, Rogers-Adkinson, & Cusick, 1997; Top-
pelberg & Shapiro, 2000), and comorbidity among these three
disabilities (Tomblin, Zhang, & Buckwalter, 2000).

In one well-investigated area, the distinction between
special education and general education has been called into
question. In reading research spanning the past 2 decades, re-
peated studies have attempted to distinguish between students
with specific reading disabilities who have IQ–achievement
discrepancies and those without discrepancies. The reading
skills profiles of these two groups are remarkably similar, as
are the interventions that are most effective (Francis, Shaywitz,
Stuebing, Shaywitz, & Fletcher, 1996; Shaywitz, Fletcher,
Holahan, & Shaywitz, 1994; Siegel, 1989; Stage, Abbott, Jen-
kins, & Berninger, 2003; Stuebing et al., 2002). A general
conclusion of this body of research is that reading disabilities
occur in children at all levels of cognitive functioning who
may or may not meet special education eligibility criteria. In-
structional interventions should target the specific reading dif-
ficulties or deficiencies that students experience, regardless of
their eligibility for special education services.

Special education categories, then, are likely to be het-
erogeneous rather than homogenous, and the dividing lines
are blurred even between some special education and general
education groups. According to Brinker (1990), special edu-
cation categories are primarily administrative units: “We have
persisted in our maintenance of categories of exceptionality
that encompass individual differences that vary as greatly as
the differences between categories” (p. 182). Further, special
education classification does not stipulate services or place-
ment options for individual students (Brinker, 1990). If special
education classification does not provide sufficient reliable in-
formation to prescribe effective services, what does? 

Another research thread involving commonalities among
student groups has been the search for aptitude–treatment in-
teractions (ATIs). ATIs are expected to occur when instruc-
tional programs or remedial interventions target the individual
needs or weaknesses of certain students while not addressing
those of other students. ATIs are at the heart of instruction for
groups of students who share common characteristics. Among
the aptitudes studied in ATI research have been attributional
style, language and cognitive abilities, strategy use, and read-
ing difficulty (Speece, 1990), as well as psycholinguistic pro-
cessing and modality preferences among students with
learning disabilities (Vaughn & Linan-Thompson, 2003).

ATI research has had only limited success in identify-
ing useful interventions (Deno, 1990; Lloyd, 1984; Vaughn &
Linan-Thompson, 2003). For example, research on cooperative
learning in mathematics has supported the intervention’s ef-
fectiveness for two groups—special needs and general educa-
tion students—without any interaction effect differentiating
the groups (Slavin, Madden, & Leavey, 1984). A study on the
effectiveness of integrated and segregated preschool classrooms
confirmed earlier findings that integrated environments were
more beneficial for higher functioning students, whereas seg-

regated settings were better for lower functioning students
(Cole, Mills, Dale, & Jenkins, 1991). That study measured only
the severity of disability among young children identified as
developmentally delayed, a heterogeneous category used for
deficits in cognitive, language, social, gross motor, or fine motor
development. For students with learning disabilities, individ-
ualized instruction based on processing problems, modality
matching, and multisensory instruction has failed to show
positive effects on academic achievement (Vaughn & Linan-
Thompson, 2003).

In sum, ATI research methods have not generally proved
useful for the study of individual differences. Aptitude differ-
ences may exist, but current ATI methodology is so fraught
with sources of error in both conceptualization and measure-
ment as to be rendered useless. Many specific difficulties with
ATI research have been catalogued. Although Cronbach de-
fined and proposed the ATI model for research on individual
differences in 1957, he had abandoned the ATI model by 
1975 due to intractable measurement problems (Reschly &
Ysseldyke, 2002). Fuchs and Fuchs (1986) delineated four
problems with ATI research:

1. Knowledge of student characteristics and apti-
tudes is incomplete.

2. Tests of student characteristics are not techni-
cally adequate.

3. Test administration may not be unbiased for
children with different characteristics.

4. We cannot specify all the possible interactions
among students, teachers, environment, and
possible interventions.

Speece (1990) pointed out the “weak conceptualizations” of
learning problems and, by extension, aptitudes defined and
studied by researchers (p. 140). In addition to echoing Fuchs
and Fuchs’ (1986) concern about the adequacy of the mea-
surement instruments used in ATI studies, Speece suggested
that the empirical failure of much ATI research is due to the
heterogeneous makeup of the students within an aptitude
group, in which other meaningful attributes are not defined or
measured. Measurement difficulties are compounded by
methodological problems that occur when high intraclass cor-
relations, such as for students nested within classes or schools,
are not considered. This may lead either to masking of true
interaction effects or to spurious findings that are in fact due
to other causes, such as group effects that violate the as-
sumption of independence of measurement at the level of the
individual (Sheehan & Han, 1996). Finally, ATIs are based on
correlational effects that apply to groups of students who pre-
sumably share an aptitude, but the effects are not necessarily
prescriptive at the individual student level and do not consider
the individual student’s interaction with a particular classroom
environment (Brinker, 1990; Deno, 1990; Sheehan & Han,
1996; Speece, 1990). ATIs have relied on the a priori classifi-
cation of students into groups, using expensive diagnostic pro-
cedures involving instruments with questionable predictive
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