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ABSTRACT 

In an effort to identify and understand the features 

associated with homogenous subtypes of students with 

learning disabilities, Rourke and his associates grouped 

youngsters with learning disabilities according to the 

profile of skills these students demonstrated in oral 

reading, spelling, and arithmetic. Using the Wide Range 

Achievement Test (WRAT), these authors centered much of 

their attention on two groups: Group A, which showed a 

relative deficiency specifically in arithmetic, and Group 

R-S, which showed deficiencies in oral reading and spelling 

relative to skills in arithmetic. 

Group A and Group R-S students were then compared 

across numerous additional measures. Although these groups 

were classified solely on the basis of their academic 

pattern, they were found to show contrasting profiles on 

measures of verbal and nonverbal skills, as well as on 

measures of socioemotional functioning. 

The applicability of these findings to 

psychoeducational assessments as conducted in public school 

settings is limited, however, by the use of test instruments 

in the research literature which are outdated and lack 

adequate validity. The purpose of this study was to 

replicate the identification of the Group A and Group R-

S subtypes of learning disabilities, but by using 

psychometric instruments that have adequate reliability 

and validity, and that are the most current versions 

available. Comparisons between groups across additional 

measures were also done to test predictions which follow 

from theoretical formulations offered by Rourke as to the 

underlying neuropsychological strengths and weaknesses 

differentially associated with the two groups. 

This study involved an ex post facto method in which 

the psychometric records of approximately 360 students 
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with learning disabilities were examined. All students 

attended public schools in a West Texas region. Thirty 

subjects were selected for inclusion in Group A and Group 

R-S (60 subjects total) based on academic profiles showing 

specific weakness in arithmetic or oral reading and 

spelling, respectively. Academic scores were obtained 

using the Woodcock-Johnson Achievement Test-Revised. 

Comparisons of the two groups across numerous measures 

yielded partial confirmation of predicted outcomes. As 

expected. Group A students were found to show a weakness 

in nonverbal skills, relative to Group R-S. Also, a 

relative strength in verbal comprehension skills as compared 

to nonverbal skills was evident among Group R-S students. 

Contrary to expectations, no significant differences were 

found between the two groups on short-term memory tasks 

derived from the Digit Span subtest of the Wechsler 

Intelligence Scale for Children-Third Edition. The groups 

also did not differ in the ratio of males-to-females or 

student chronological age at the time of initial referral 

for special education evaluation. 

The two groups differed markedly on a measure believed 

to reflect the level of socioemotional functioning of 

students. Group A students were far more likely to have 

special education counseling services as part of their 

individual educational plan than were Group R-S students. 

This finding provides support for the connection Rourke 

believes exists between poor nonverbal skills and 

socioemotional difficulties. 

Further research efforts are clearly warranted that 

focus on examining aspects of socioemotional functioning 

that discriminated between Group A and Group R-S in this 

study. Future researchers are encouraged to closely examine 

the criteria they use for the selection of students for 

groups designed to reflect Group A and Group R-S 
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characteristics so as to obtain samples that are adequately 

representative of these subtypes. 

vii 



LIST OF TABLES 

1. Demographic Information About Group A and 
Group R-S Students Included in the Present Study . . 79 

2. Means and Standard Deviations of WISC-III 
Measures for Group A and Group R-S Students . . . . 80 

3. Means and Standard Deviations of Woodcock-Johnson 
Achievement Test-Revised Measures for Group A and 
Group R-S 81 

4. Means and Standard Deviations for the Verbal 
Comprehension and Performance IQ Scores for 
Group A and Group R-S 82 

5. Analysis of Variance of Within-Group Comparisons 
of the Verbal Comprehension Factor and 
Performance IQ for Group A and Group R-S 83 

6. Results of T-tests Comparing Group A and 
Group R-S on the Verbal Comprehension and 
Performance IQ Scores 83 

7. Means and Standard Deviations for the Digit 
Span Forward (DSF), Digit Span Backward (DSB), 
and Gap Scale Scores 84 

8. Results of T-tests Comparing Group A and Group R-S 
on the Digit Span Forward, Digit Span Backward, 
and Gap Measures 84 

9. Chi-Square Analysis of Males-to-Females Between 
Group A and Group R-S 8 5 

10. Means and Standard Deviation of the Chronological 
Ages of Group A and Group R-S Students When 
Referred for Special Education Evaluation 86 

11. Chi-Square Analysis of the Proportion of Group A 
and Group R-S Students Receiving Special Education 
Counseling Services 86 

Vlll 



LIST OF FIGURES 

1. T-Scores for Group A and Group R-S Across 
Neuropsychological Measures 27 

2. Elements and Dynamics of Group A 31 

3. Elements and Dynamics of Group R-S 32 

4. Hypotheses Comparing Group A and Group R-S 76 

IX 



CHAPTER I 

INTRODUCTION 

Statement of the Problem 

Research studies of learning disabilities have 

progressed from efforts to identify a single underlying 

cause to studies involving numerous interacting variables. 

This trend has been accompanied by an increasingly 

widespread acknowledgment of the heterogeneity of learning 

disabilities. 

Much of the early research literature pertaining 

to the study of learning disabilities made use of an 

experimental procedure described as a "contrasting groups" 

design (Fletcher, 1985). This method involves comparing 

students identified as having learning disabilities with 

normal learning students along variables believed to 

be relevant to their different academic performances. 

Much skepticism has arisen in regard to this paradigm, 

however, due to the underlying assumption that students 

with learning disabilities comprise a homogenous group. 

It is now widely accepted that students with learning 

disabilities make up a diverse population, including 

individuals showing markedly different patterns of 

cognitive and academic strengths and weaknesses. Due 

to the confounding effect on research findings resulting 

from the indiscriminate grouping of subjects with learning 

disabilities as one "experimental" group, some researchers 

have concluded that much of the learning disability 

literature is "of little or no practical utility" (Harris, 

1982, p. 456). 

In recent years, much research has focused on 

identifying valid and reliable subgroups within the 

population of persons with learning disabilities. One 

of the motivations for this effort is the notion that 

advancement of our knowledge of the features which 
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define homogenous subgroups from the population of 

learning disabled students will allow for improved 

diagnostic procedures as well as the development of 

appropriate instructional and compensatory strategies. 

As Lyon (1985) has demonstrated, the differential 

assignment of students with learning disabilities to 

specific treatments based on subtypal features can lead 

to significantly improved academic progress as compared 

to controls. 

In a series of studies (Rourke and Finlayson, 1978; 

Rourke and Strang, 1978; Strang and Rourke, 1983), 

researchers grouped students with learning disabilities 

according to academic profile and compared them along 

a variety of measures. Of primary interest were results 

showing that students with a specific disability in 

math relative to oral reading and spelling (Group A) 

were found to have well-developed auditory-perceptual 

and verbal skills, together with relatively deficient 

visual-perceptual-organizational skills. Students who 

showed a contrasting academic achievement profile of 

specific disability in oral reading and spelling, with 

relatively higher mechanical math skills (Group R-S), 

were found to show just the reverse pattern on the 

cognitive measures. Group R-S was found to have higher 

scores on visual-perceptual-organizational measures, 

with relatively poorer scores on measures of verbal 

and auditory-perceptual abilities. 

In subsequent studies involving these two groups, 

differences on additional measures have also been found. 

Sweeney and Rourke (1985) have determined that Group 

A students show a strong tendency for spelling errors 

which are generally phonetically accurate. Marked social 

problems were also found to be associated with this 

group, based on impaired social perception and social 

interaction skills (Ozols and Rourke, 1985). By 
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comparison, students fitting the Group R-S profile showed 

normal social skills. The Group A students also showed 

increasing levels of social withdrawal with advancing 

age, and appeared at higher risk for the development 

of "internalized" forms of psychopathology, such as 

anxiety and depression (Del Dotto, Fisk, McFadden, and 

Rourke, 1991 ) . 

School-based Psychoeducational Assessments 

In 1987, 4.8% of the total public school enrollment, 

or 1.914 million children, were being served in special 

education programs for students with learning 

disabilities (Hagin and Silver, 1990). It is also 

estimated that approximately one million school-age 

students are tested each year to determine their initial 

or continuing eligibility for special education services 

for learning disability. School-based psychoeducational 

evaluations typically require personnel with a minimum 

of master's-level training to administer the 

intellectual, academic, and various other tests which 

may be given. As of 1986, it was estimated that the 

cost to school systems was between $500 and $700 simply 

to determine that a student was eligible for learning 

disabilities services (Ysseldyke and Stevens, 1986). 

It is expected that these figures have increased 

substantially since then to the present time. Given 

the great amounts of money, time and energy expended 

on psychoeducational assessments by public schools, 

it is clearly appropriate that as much usefulness be 

derived from the psychometric data as possible. 

Recent studies of students with learning disabilities 

have made significant advances, including findings 

regarding subtypes of learning disability as described 

above. However, several factors have limited the extent 

that the findings of subtypal research literature may 
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be applied to current psychoeducational assessments as 

performed in school settings. Among the drawbacks in 

the research studies are: (1) the use of outdated test 

instruments and (2) the use of test instruments that 

lack adequate reliability and/or validity. A substantial 

number of learning disability subtyping studies over 

the past 15 years or so rely on achievement scores derived 

from the Wide Range Achievement Test (WRAT) and 

intelligence scores from the Wechsler Intelligence Scale 

for Children (WISC). As will subsequently be explained 

in further detail, the WRAT appears to lack adequate 

validity and reliability (Salvia and Ysseldyke, 1978). 

The WISC, originally published in 1949, uses norms which 

are now considered outdated. As Kaufman (1990) has 

pointed out, the average performance on measures of 

intelligence has been increasing at least over the last 

several decades so that when outdated norms are used, 

a child's IQ score will generally be higher than when 

current scores are used. A periodic updating of norms 

is therefore necessary to maintain the level of accuracy 

and usefulness of IQ scores. 

The present study proposed to further the development 

of a "bridge" which extends from the empirical research 

literature regarding learning disability subtypes to 

the data which typically is obtained in psychoeducational 

assessments performed in the public schools. Evidence 

that supports the equivalence of learning disability 

subtypes as described in the research literature and 

subgroups of students with learning disabilities 

identified in school settings using current, more 

psychometrically acceptable instruments may provide the 

basis for both practical and theoretical benefits. On 

the one hand, such an equivalency, if demonstrated, should 

facilitate the practical application of findings from 

the research literature to the understanding of student 
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needs and to better planning of individualized student 

programs. In addition, the enormous amount of 

psychoeducational data generated in the public schools 

for the determination of student eligibility for special 

education services and program planning has the 

potential for greatly aiding further research efforts. 

In an effort to test whether subgroups of students 

with learning disabilities in the public schools can 

be identified that are equivalent to those described 

in much of the subtypal research literature, the present 

study proposed to replicate the findings of numerous 

research studies, but by using psychometric instruments 

that: (1) are current versions of academic and 

intellectual tests and (2) provide data that have 

acceptable reliability and validity. The test 

instruments used in the present study are commonly 

administered in school-based assessments, which also 

may facilitate the applicability of previous research 

data to practical uses in public school settings. 

Theoretical Models of Learning Disability 

Much of the previous research literature involving 

learning disabilities presents a rather unwieldy 

collection of studies involving a vast array of 

variables. This state of affairs appears to be due, 

at least in part, to the lack of a theoretical model 

to explain results and guide future research (McKinney, 

1984). 

Rourke (1989) has presented a theoretical framework 

which may account for the findings obtained from a 

series of studies he and his associates have conducted. 

Drawing from the neurological literature, Rourke 

proposed that two specific learning disability subtypes 

that he has identified represent students who, in one 

subtype (Group R-S), have proficient right cerebral 



hemispheric functioning together with deficient left 

cerebral hemispheric functioning. The other subtype 

(Group A) is believed to represent the reverse state 

of affairs, that is, of students who have proficient 

left and deficient right cerebral hemispheric 

functioning. (Certain controversies regarding the 

use of neurological terminology by Rourke and others 

based on behavioral variables will subsequently be 

noted. Nevertheless, the model appears heuristically 

useful.) 

The present study has attempted to validate the 

derivation of Groups A and R-S by comparing the groups 

on measures which are independent of those used to 

subtype them initially. This involved an attempt to 

replicate earlier findings of Rourke and his associates 

but, again, using measures from an updated psychometric 

instrument (Verbal and Performance measures from the 

Wechsler Intelligence Scale for Children-Third Edition, 

or WISC-III). The present study also tested certain 

predictions which follow from the theoretical 

formulations of Rourke and his associates as to how 

the two identified learning disability subtypes will 

perform on additional measures on which they have 

heretofore not been compared (involving the forward 

and backward components of the Digit Span subtest of 

the WISC-III). In keeping with the goal of relating 

the research literature to assessment practices commonly 

used in public school settings, these latter measures 

involved measures typically included in school-based 

psychoeducational assessments. 

Definition of Terms 

Descriptive system: involves sets of discrete 

units of encoded information or rules of transformation 
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that can be used to process stimuli in an automatized 

manner (e.g., phoneme to grapheme correspondence). 

Dyseidetic: a dyslexia involving difficulty 

remembering and discriminating visual gestalts. 

Dyslexia: a severe deficit in reading and writing 

skills in children despite adequate intelligence and 

educational opportunity and which cannot be accounted 

for by cultural handicap. 

Dysphonetic: a dyslexia involving an inability 

to analyze words phonetically. 

Intermodal processing: cognitive processing which 

may involve the processing of many modes of 

representation; typically involved in tasks considered 

complex or novel. 

Learning disability: a disorder in one or more 

of the basic psychological processes which may manifest 

itself in an imperfect ability to listen, think, speak, 

read, write, spell, or do mathematical calculations. 

The term does not include children who have learning 

problems that are primarily the result of visual, hearing, 

or motor handicaps, or due to mental retardation, 

emotional disturbance, or of environmental, cultural, 

or economic disadvantage ("Regulations," 1977). For 

students participating in the present study, an additional 

criteria must also be met, as described by the Texas 

Education Agency (1980). This criteria requires that 

a student must show academic achievement or performance 

which is significantly below that which would be expected 

based on that student's measured intelligence. 

Orthography: the skill of spelling accurately. 

Phonetic: the sound-symbol association of spoken 

and written language. 

Semantic; the aspect of language that has to do 

with the meanings of words and sentences. 



Syntax: the grammatical arrangement of words. 

Unimodal processing: cognitive processing 

involving a single mode of representation. 



CHAPTER II 

REVIEW OF RELATED RESEARCH 

Since the early 1970's, there has been an increasing 

awareness among researchers that youngsters with learning 

disabilities do not make up a homogenous group. McKinney 

(1984) has noted the extensive literature which catalogues 

the various deficits associated to some extent with 

learning disabilities. Among these characteristics are: 

perceptual-motor impairments, disorders of attention, 

language and memory, and distractibility, impulsivity, 

and various neurologic "signs." Numerous researchers 

have made it clear that no single factor or variable 

can account for the considerable variability found to 

appear among groups of students with learning disabilities 

(Kavale and Nye, 1986; Breen, 1986; Fletcher and Satz, 

1985). A common procedure among many of the early studies 

is the use of a relatively unrestricted range of subjects 

included as the group of students having learning 

disabilities, which is then contrasted with a sample 

of "normal" learning students. Use of this "contrasting 

group" procedure presumed that the population of students 

with learning disabilities was homogenous, with all having 

a similar underlying pattern of neuropsychological 

abilities and deficits. As a result, findings obtained 

from studies using otherwise undifferentiated groups 

of students with learning disabilities produced findings 

considered "muddled" (Fisk, Finnell, and Rourke, 1985; 

p. 332). 

Despite these problems, the bulk of these earlier 

studies did determine that there were significant 

differences between students with learning disabilities 

and "normal-learning" youths along a lengthy list of 

dependent variables, reflecting differences in perceptual, 

psycholinguistic, or other cognitive skills. 

9 
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Unfortunately, the value of many of these studies 

appears dubious. Many of the results appear 

contradictory and are inconsistently reported in 

replication efforts. Perhaps the most significant 

criticism has been the lack of any meaningful relation 

among the many factors identified as being 

characteristic of children with learning disabilities 

(Rourke, 1985). The reason for this lack of a coherent 

and meaningful pattern appears to be due, in part, 

to the errant assumption that the subjects comprising 

the experimental group were homogenous in terms of 

relevant cognitive and other neuropsychological 

features. A research design which simply compares 

a group of undifferentiated youngsters with learning 

disabilities to an equally undifferentiated group of 

normal achievers requires the assumption that students 

with learning disabilities are essentially homogenous 

in terms of the neuropsychological assets and deficits 

which underlie their academic skills. Subsequent 

research has shown, however, that the population of 

students with learning disabilities is quite 

heterogeneous in terms of their strengths and weaknesses 

and that meaningful subtypes can reliably be identified 

(Rourke and Finlayson, 1978; Strang and Rourke, 1983; 

Fletcher, 1985). 

Among the earliest researchers to note the need 

for more specific differentiation among students with 

learning disabilities were Johnson and Myklebust (1967) 

who maintained that there are distinctive subtypes 

of learning disabilities which have differing profiles 

of abilities and deficits. Since then, Kaufman (1981) 

and Naglieri (1981), along with others (e.g., Satz 

and Morris, 1981), have urged that the search for a 

single syndrome be abandoned and that more homogenous 

subgroups be used in learning disability research. 
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As Fisk, Finnell, and Rourke (1985) have noted, the 

use of clear and precise definitions of categories 

in regard to persons with learning disabilities will 

allow research studies in this area to have a better 

chance of being fruitful and not further confuse this 

already "muddled area of scientific investigation" 

(p. 332). 

In their meta-analysis of 894 separate studies 

involving persons with learning disabilities, Kavale 

and Nye (1986) noted that no one area of functioning 

could be said to account for the variety of learning 

disabilities. Linguistic skills were noted to show 

the greatest differentiation between normal learners 

and those having learning disabilities, but even this 

area could not be said to be the primary deficit area. 

As Kavale and Nye point out, the single-syndrome 

theories proffered in earlier years (e.g., defective 

cerebral dominance, emphasized by Orton, visual-

perception problems, emphasized by Frostig, intersensory 

integration, emphasized by Birch, and psycholinguistic 

deficits, emphasized by Kirk) clearly were too narrow 

to singularly provide an adequate comprehensive 

description of learning disabilities. 

Kavale and Nye (1986) note that the research 

indicates there are significant differences between 

those with significant learning problems and normal-

learning populations over a wide range of variables. 

Numerous forms of learning disability are evident, 

showing a variety of patterns of deficits, indicating 

the need for a multiple-syndrome conceptualization 

in any comprehensive taxonomy of learning disabilities. 

A clear classification system would serve to organize 

and enhance the integration of knowledge from different 

studies, and would facilitate the generation of 
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hypotheses regarding the underlying dynamics of the 

phenomena being studied. 

Learning Disability Subtyping Studies 

In an applied sense, a system of learning 

disability typology could serve to improve diagnostic 

accuracy so that learning disability subtypes could 

more readily be distinguished among themselves and 

from non-disabled students. Subtyping systems could 

also provide guidance in developing and selecting 

specific intervention approaches which can then be 

matched to the unique needs of a given subtype. As 

an example of the potential for developing instructional 

approaches suited to the particular characteristics 

of students, Lyon (1985) compared the relative efficacy 

of a phonics intervention program for students with 

learning disabilities grouped according to whether 

or not they showed impairment in oral language. Those 

students having either strengths or no impairment in 

oral language showed marked improvement in word 

recognition, whereas those students having linguistic 

impairments did not appear to benefit. 

A second problem resulting in marked limitations 

of early research of learning disabilities has been 

the lack of a consistent criteria used to determine 

whether a given student has a learning disability. 

Often vague definitions are given, if at all, or group 

assignment may be based simply on the ratings of school 

personnel. Consequently, the generalizability of many 

studies is severely limited by the lack of specificity 

and consistency across studies (Rourke, 1989). 

Using various methods, research has found that 

the population of students with learning disabilities 

can be classified as distinct subgroups. However, 

simply deriving homogenous subgroups does not explain 
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why these persons have learning problems, nor does 

it establish the validity of the subtypes. Fletcher 

(1985) has noted that relatively few learning disability 

subtyping studies address the need to delineate groups 

according to external criteria. Also, many studies 

use measures to validate the subtypes which are 

identical to or highly correlated with the tasks used 

to create the typology. The simple derivation of 

subtypes cannot be taken as evidence of their validity 

as the reasoning is circular and cannot be proven false 

from the available data (e.g.. Park, 1988). Ideally, 

a theoretical model is first developed in which the 

types of variables considered relevant are determined. 

Then, the "internal validity" of the subtypes is 

determined based on studies of reliability, coverage, 

and replicability of the subtypes (i.e., derivation 

of the same homogenous subtypes can be repeated using 

different samples and techniques and allows 

classification of most of the subjects in the 

population). 

The classification system must also be evaluated 

by comparison with external criteria. In order to 

establish external validity, differences between the 

subtypes must be demonstrated using criteria which 

is not associated with the initial grouping procedure. 

The classification system must predict differences 

between subtypes using measures which involve processes 

or modalities which differ from those of the tasks 

used to derive the subtypes initially. Obtaining clear 

differences between hypothesized subgroups on measures 

not used in the original subtyping analysis lends 

further evidence that the subgroups represent actual 

distinct populations. In addition, this increased 

delineation of each group's particular cognitive or 

behavioral profile can be useful in designing remedial 



or compensatory techniques best suited to each group 

(Francis, Espy, Rourke, and Fletcher, 1991). As 

illustrated above, one approach would be to see if 

use of a classification system allowed one to predict 

and confirm the differential effectiveness of various 

instructional approaches or techniques based on the 

particular subtype of learning disability involved. 

Other goals of a classification system are to 

identify clusters of symptoms or characteristics that 

reliably co-occur and then to identify subtypes that 

will be homogenous at the level of either etiology, 

pathogenesis, or treatment (Pennington, 1991). To 

be considered valid, a syndrome should provide a 

meaningful explanation of why certain symptoms co-occur 

and explain why some treatment approaches are more 

effective than others. External validation involves 

verification that subgroups are truly distinct through 

systematic comparisons of the subgroups on variables 

not used to develop the typology to begin with 

(Fletcher, 1985). A valid subtype also can reliably 

be distinguished and does not require that a particular 

sample or method be used. 

The effort to delineate homogenous learning 

disabled subgroups involves sorting subject 

characteristics into identifiable and reliable 

syndromes. Among the many attempts to subgroup students 

with learning disabilities into homogenous clusters, 

two primary methods, the clinical-inferential and 

empirically based approaches, account for most of these 

efforts (McKinney, 1984). Many of the earlier studies 

used an inferential approach (e.g., Satz and Morris, 

1981) which involves sorting students into clinical 

subgroups based on a priori theoretical variables. 

The clinical-inferential classification methodology 

involves grouping individuals into homogenous clusters 
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according to similarities in their performance profiles. 

This typically involves a post hoc procedure in which 

the researcher selects criteria by which to assign 

subjects to given categories. 

In contrast, the empirically based approaches 

(cluster analysis, Q-type factor analysis) make use 

of technological capabilities to simultaneously analyze 

multiple variables to derive clusters of subjects which 

are derived from a "best fit" criteria based on patterns 

and levels of performance measures. Whereas clinical-

inferential studies use clinical judgment, inspection 

of the data, and a priori criteria for subgroup 

inclusion, the empirically based studies rely on 

statistical procedures to identify those subjects which 

show similar profiles along the measures taken. 

Both the clinical-inferential and empirically 

based approaches have advantages as well as 

disadvantages. The clinical studies tend to draw on 

the researcher's clinical judgment and experience, 

while the empirically based methods rely on statistical 

procedures which can compare groups on a large number 

of variables simultaneously. 

Disadvantages of the clinical-inferential approach 

are that patterns present in the data may not be noticed 

either because they are not apparent on inspection 

or they do not reflect the researcher's theory of how 

subtypes are distinguished. Empirically based factor 

analytic approaches have a fundamental drawback in 

that the experimenter must judge how best to identify 

the underlying factors which represent the particular 

profiles seen along the measures taken. Although the 

statistical procedures do group individuals into 

homogenous clusters, there is no guarantee that the 

clusters will be meaningful or have any prognostic 

value. It is also important to note that most methods 
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of cluster analysis will generate clusters even from 

random data, underscoring the need for both internal 

and external validation procedures (Fletcher and Satz, 

1985). 

Unfortunately, these different approaches have 

contributed to the disparity among learning disability 

research studies which have led to so mucn confusion 

in the field. Within each of these general approaches, 

studies also may differ in terms of the type of measures 

taken. Most common in the research literature are 

measures along dimensions of achievement, cognitive, 

and linguistic functioning. Similar labels are also 

often used across studies, suggesting similar underlying 

features of groups so described. However, closer 

inspection of the particular variables used often makes 

this assumption questionable (Fletcher and Satz, 1985). 

Due to the lack of a theoretical model which can guide 

the selection of variables and aid the formulation 

of hypotheses, the use of a "shotgun method" is commonly 

seen, where a vast number of measures are included 

in the analysis. 

Reading Disability Subtype Studies 

Clinical Approaches 

An early example of this approach to classifying 

reading disorders is that of Johnson and Myklebust (1967), 

where two subtypes of dyslexia are described. Based 

on their clinical experience, the authors described the 

two types as either visual or auditory dyslexia. Visual 

dyslexia was noted to involve particular difficulty 

learning through the visual modality. Associated features 

included difficulty with visual discrimination, inversions 

and reversals of letters, and problems reproducing 

visually mediated material. Auditory dyslexia was 

characterized as involving particular difficulty 
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with auditory discrimination and the association of 

phonetic sounds with linguistic symbols. Boder (1973) 

identified three subtypes of reading disabilities based 

on an analysis of reading and spelling errors. The 

first subgroup, those showing dysphonetic reading 

problems, included over 60% of her sample. These 

students were characterized as having poor phonetic 

decoding strategies, poor letter-sound integration, 

and weak auditory memory. They appeared to rely 

excessively on the visual patterns of words when 

reading, made non-phonetic reading and spelling errors 

and could not decipher unfamiliar words. 

Readers with dyseidetic problems comprised the 

second of Boder's subgroups. These students were noted 

to have poor visual-perceptual abilities and weak 

visual-memory skills. Their reading and spelling 

errors, although significantly higher than normal 

readers, tended to be phonetically comprehensible (e.g., 

"bizness" for "business"). These students had great 

difficulty, however, in developing a sight vocabulary. 

This group proportionally was the smallest of the three 

groups, and was estimated to be approximately 9% of 

the students with dyslexic studied. 

A third subtype, denoted as readers with 

dysphonetic-dyseidetic problems, consisted of those 

students who showed deficits seen in both of the other 

two subtypes. These students exhibited processing 

deficiencies in both visual-perception and phonetic 

decoding and typically were unable to develop either 

a sight or a phonic vocabulary. Prevalence of this 

subgroup was estimated to be about 22% among the group 

of students with reading disabilities. 

Subsequent research by a variety of researchers 

has presented mixed support for Boder's classification 

model. Electrophysiological studies have found that 
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EEC and evoked potential patterns distinguished Boder's 

subtypes (Fried, Tangvay, Boder, and Greensite, 1981). 

Other studies have also found support for the Boder 

dyslexic subtypes in terms of visual memory, 

intersensory integration, (Bayliss and Liversey, 1985) 

and dichotic listening (Malatesha and Dougan, 1982). 

In contrast, however. Hooper and Hynd (1985) found 

no difference among the Boder dyslexic subtypes on 

the simultaneous and sequential processing scales of 

the Kaufman Achievement Battery for Children (K-ABC), 

even though differences on the K-ABC were evident 

between a pool of students with dyslexia, a group of 

students with retarded reading skills, and a normal 

control group. 

It may be noted that the classification system 

of Boder and that proposed by Johnson and Myklebust 

show marked similarities in the constructs they use 

to characterize their subtypes. Their subtypes also 

appear to correspond to two main subtypes consistently 

identified in the research literature (Kolb and Wishaw, 

1990). These subtypes consist of individuals having 

a disability in either linguistic-phonological 

processing or visual-spatial analysis. A third subtype, 

involving those having a combination of these deficits, 

is often also included, as in Boder's schema. 

Other clinically based subtyping models which 

are consistent with a similar, dichotomous division 

of readers with dyslexia includes an early study by 

Kinsbourne and Warrington (1963). They derived two 

distinct clinical subtypes from a group of students 

with reading disabilities based on discrepancies between 

verbal (VIQ) and performance (PIQ) intelligence 

quotients from the Wechsler Intelligence Scale for 

Children (WISC). Subtype I members showed a larger 

PIQ of at least 20 points in comparison to the VIQ. 
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Deficits in receptive and expressive language were 

also characteristic of this group, which was designated 

as "language retarded." The second group had a 

significantly higher VIQ in relation to PIQ. They 

displayed higher rates of finger agnosia, left-right 

confusion, constructional difficulties, and arithmetic 

deficits. 

Pirozollo (1979) proposed a somewhat similar 

subtype model using a battery that included the Wechsler 

Intelligence Scale for Children-Revised (WISC-R), 

Raven's Progressive Matrices, and tests of linguistic 

skills. Two distinct subtypes of dyslexia were 

described. One group was found to have distinct 

auditory-linguistic deficits relative to 

visual-perceptual strength, while the other subgroup 

showed visual-spatial deficits compared to verbal 

abilities. 

Rourke (1985) demonstrated a breakdown of students 

with learning disabilities into three subtypes based 

on whether VIQ was greater than, less than, or equal 

to PIQ. External validity for these three subtypes 

was obtained using the additional measures from the 

Halstead-Reitan Neuropsychological Battery. Some 

question remains however, as to whether the tasks used 

for validation were sufficiently distinct from those 

measures used to classify the groups to begin with 

(Fletcher, 1985). 

Numerous clinically based subtyping systems have 

also been proposed which deviate from the relatively 

simple dichotomies described thus far. For example, 

Denckla (1981) derived six subtypes of language 

impairment among students with learning disabilities. 

Those said to have "anomic" disorders showed poor 

naming, but with normal comprehension and repetition. 
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A related subgroup showed anomic features with 

repetition deficits. Dysphonetic sequencing disorders 

characterized a third group showing poor repetition 

with phonemic substitutions and missequencing. A fourth 

subtype, showing poor sentence repetition and 

verbal-paired-associate learning, was designated as 

"verbal memory disordered." Evidence for two additional 

subgroups showing mixed features was also described. 

A linguistic model for classifying reading 

disabilities was developed by Marshall (1984) based 

largely on the literature on acquired alexia in adults. 

Four basic subtypes were proposed, including surface 

dyslexia, deep dyslexia, phonological dyslexia, and 

direct dyslexia. Surface dyslexia was described as 

difficulty with the visual aspects of word recognition. 

Good phonetic skills were typically seen, but the 

individual showed impairment in whole-word recognition 

and reading comprehension. These students were found 

to read better aloud than silently, which was 

interpreted as a reflection of problems among these 

students when using only the visual modality in the 

reading process. 

The second subtype, that of deep dyslexia, was 

described as involving adequate reading of familiar 

words, but frequent semantic paralexias when reading 

aloud (e.g., substituting "car" for "automobile"). 

Despite problems with visual confusion, these 

individuals can often make use of contextual cues and 

so tend to have adequate reading comprehension. The 

paralexic response appears due to an incorrect 

visual-semantic association, even though the correct 

semantic category has been accessed. Some researchers 

have speculated that the reading pattern of deep 

dyslexia is mediated primarily by the right cerebral 

hemisphere as opposed to the neurolinguistic processes 
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associated with the left hemisphere (Hooper and Willis, 

1989). 

The third linguistic subtype proposed by Marshall, 

that of phonological dyslexia, was characterized by 

severe deficiencies in converting the phoneme stimulus 

into a grapheme representation. Such individuals would 

often add or delete prefixes or suffixes in their 

reading. Oral vocabulary was typically normal. The 

fourth subgroup, direct dyslexics, showed average to 

above average oral reading for both regular and 

irregular words. Comprehension skills were markedly 

poor, however. 

Some concerns regarding the comprehensiveness 

of the linguistically based subtyping system of Marshall 

have been expressed due to the apparent exclusion of 

reading disability subtypes which may not involve 

components of language dysfunction. Although the most 

commonly reported subtype is characterized by 

auditory-linguistic deficits, the second-most common 

among the three broad subtypes are individuals showing 

visual-perceptual deficits (the third subtype consisting 

of those showing a combinations of deficits) (Hooper 

and Willis, 1989). 

The research studies described thus far illustrate 

the range of student samples and variables used to 

develop learning disability subtypes. As noted earlier, 

despite the many differences between studies, clinical 

approaches have typically delineated among students 

with reading disabilities a subgroup characterized 

by language deficits and a subgroup characterized by 

visual-perceptual deficits. To a lesser degree, 

separate groups with global deficits or no apparent 

underlying cognitive deficits are also frequently found 

(Stanovich, 1992; Lyon, 1982; Satz and Morris, 1981). 
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Although the clinical-inferential approach has 

provided numerous classification schemes for reading 

disability based on academic, cognitive, and linguistic 

variables, no definitive classification system has 

been established. However, the various models proposed 

do highlight the complexities of learning disorders 

and further encourage development of a valid scheme 

of differential diagnosis among students with learning 

disabilities. 

Empirically Based Approaches 

The empirical classification methodology allows 

researchers to look for relationships among a complex 

array of variables which potentially influence the 

degree of severity and specificity of learning problems. 

In comparison to the limited data reduction strategies 

available using clinical-inferential methods, the 

empirical classification approach makes greater use 

of computerized technology to include a wide range 

of conceptually relevant variables in attempting to 

derive homogenous groups from the population of students 

with learning disabilities. 

Typically, this approach involves cluster analysis 

or factor analysis, in which variables or attributes 

which are considered as possibly relevant to the 

phenomena being studied are selected. The rapid data 

management capabilities afforded by computerized 

technology allow the investigator to simultaneously 

consider numerous variables in searching for groupings 

of subjects which are relatively homogenous in terms 

of both profile pattern and elevation. The goal is 

to minimize profile differences within subgroups and 

maximize profile differences between subgroups. 

Previous studies using empirical classification 

methods have designated subgroups of students with 
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learning disabilities using measures of cognitive, 

linguistic, and achievement variables. Petrauskas 

and Rourke (1979) derived four subtype patterns using 

a neuropsychological battery administered to 133 

students with reading disabilities and 27 normal 

readers. Six categories of functioning were assessed, 

including tactile-perceptual, sequencing, motoric, 

visual-spatial, auditory-verbal, and abstract-conceptual 

domains. The first subtype contained the largest 

percentage of subjects and was characterized by 

auditory-verbal and language-related deficits. These 

youngsters showed lower reading and spelling skills 

relative to math skills. The second subtype showed 

deficits in visual sequencing, finger agnosia, and 

overall academic deficits. This subtype also displayed 

relative weakness on the Wechsler Arithmetic, Coding, 

Information, and Digit Span subtests (i.e., the "ACID 

pattern"). The third distinct subtype displayed 

right-sided sensory and motor deficits, together with 

impairment in expressive speech and visual-motor 

coordination. The fourth subtype reflected an 

essentially normal neuropsychological profile. The 

authors speculated that the first three subtypes 

represented, respectively, dysfunction involving (a) 

the temporal lobe of the left hemisphere, (b) the 

temporal-parietal-occipital regions of the left 

hemisphere, and (c) the frontal regions of the left 

hemisphere. 

A problem evident in the interpretation offered 

by Petrauskas and Rourke is common among many subtype 

studies. This involves the presentation of a 

neurological interpretation for findings that are based 

on behavioral measures rather than measures of 

neurological functioning. And the implication that 

the test findings reflect neurological impairment is 
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not justified. Although there may well be an 

association between documented neurological impairment 

and particular patterns of performance on the measures 

used, it cannot be concluded that neurological 

impairment is present whenever a given performance 

profile is present. 

A representative study using linguistic variables 

in an empirically based method is that of Feagans and 

Applebaum (1986). Using a battery of tests designed 

to assess syntax, semantics, comprehension, and 

complexity of language used to paraphrase, six reliable 

subtypes were identified among 55 six- and 

seven-year-old students with learning disabilities. 

Subtype 1 was found to have normal syntactic abilities 

despite otherwise below average linguistic skills. 

Subtype 2 showed superior semantic skills, but an 

inability to paraphrase or understand narrative 

information. Subtype 3 showed excessive talking, but 

was generally unable to use complex speech. Subtype 

4 had better narrative than syntax and semantic skills, 

whereas subtype 5 showed relatively normal language 

patterns. Subtype 6 showed superior syntax and semantic 

skills, together with otherwise normal language skills. 

Given that the population of students with learning 

disabilities is estimated to have a 50% or more 

incidence rate of language-related difficulties, the 

refinements provided by this study help to delineate 

the different language patterns that can be 

distinguished within this group (Hooper and Willis, 

1989). 

Although the empirical models reviewed are 

impressive in the degree to which they are able to 

manage large sets of data from multiple domains, the 

research literature from this approach, as a whole, 

is very unwieldy. There is much overlap among the 
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various subtypes derived by different authors and the 

lack of standardized terminology makes comparisons 

difficult. When subjects are clustered according to 

a homogenous pattern of performance on a battery of 

tests, researchers are often hard-pressed to specify 

a descriptor that can adequately represent the features 

unique to that group. This problem is further 

compounded by the use of a wide variety of measures 

across research studies which, again, makes direct 

comparisons difficult. And, as McKinney and Feagans 

(1991) have noted, many of the cluster analytic studies 

are really atheoretical, with no particular hypotheses 

about what clusters are anticipated. The derivation 

of clusters without any guiding framework becomes, 

then, an "empirical fishing expedition" (p. 24). 

As will be evident in the following section, a 

team of researchers has addressed this issue by 

conducting an impressive series of studies which focus 

on particular subtypes and a delineation of the features 

that distinguish them from one another and from normal 

learners. In addition, a theoretical model has been 

developed to account for the performance characteristics 

associated with these particular subtypes. 

Arithmetic Disability 

The difficulties in making comparisons across studies 

due to the different definitions of learning disabilities 

and the different groups studied are compounded by the 

lack of continuity between studies. The work of Rourke 

and his associates is noteworthy in that, over a 20-year 

period, they have largely concentrated on particular 

subgroups of students with disabilities identified by 

specific patterns of academic achievement. 
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Clinical Approaches 

In a series of studies (Rourke and Finlayson, 

1978; Rourke and Strang, 1978; Strang and Rourke, 1983), 

researchers examined three subgroups from a population 

of students with learning disabilities selected 

according to a priori criterion of academic performance. 

Group R-S-A was composed of students showing equally 

deficient skills in reading, spelling, and arithmetic. 

Group R-S was deficient in reading and spelling, but 

had higher skills in arithmetic. Group A was singularly 

deficient in arithmetic. 

After grouping the students solely along these 

achievement measures, Rourke and his associates compared 

the subjects on numerous dependent measures. As Figure 

1 illustrates. Groups R-S-A and R-S showed normal 

visual-perceptual-organizational skills, based on 

measures of psychomotor, tactile-perceptual, and 

nonverbal concept-formation abilities. Using the 

Wechsler Intelligence Scale for Children (WISC), Verbal 

IQ was found to be significantly lower than Performance 

IQ and relatively low scores were exhibited on measures 

of linguistic and auditory-perceptual abilities. 

Students in Group A were found to show just the reverse 

pattern, having well-developed auditory-perceptual 

and verbal skills, together with relatively deficient 

visual-perceptual-organizational skills. Also, 

Performance IQ was significantly greater than Verbal 

IQ among Group A students. 

Rourke and Finlayson emphasize the importance 

of looking at the overall pattern of achievement across 

academic subjects, rather than simply the level of 

performance, in selecting members of the respective 

groups. These researchers point out that Groups R-S 

and A both showed similarly low arithmetic skills. 
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Figure 1. 

T-Scores for Group A and Group R-S Across 
Neuropsychological Measures 

Key to abbreviations: Info, Wise Information subtest; 
Sim, Wise Similarities subtest; Voc, Wise Vocabulary 
subtest; DS, WISC Digit Span subtest; PPVT, Peabody Picture 
Vocabulary Test; SSPT, Speech-Sounds Perception Test; AC, 
Auditory Closure Test; SMem, Sentence Memory Test; Tar, 
Target Test; PC, WISC Picture Completion subtest; PA, WISC 
Picture Arrangement subtest; BD, WISC Block Design subtest; 
OA, WISC Object Assembly subtest; PegR, Grooved Pegboard 
Test, right-hand performance; PegL, Grooved Pegboard Test, 
left-hand performance; MazR, Maze Test, right-hand 
performance; MazL, Maze Test, left-hand performance; TPTR, 
Tactual Performance Test, right-hand performance; TPTL, 
Tactual Performance Test, left-hand performance; TPTB, 
Tactual Performance Test, both-hands performance; TacR, 
Composite Score Tactile-Perceptual Abilities, right-hand 
performance; TacL, Composite Score Tactile-Perceptual 
Abilities, left-hand performance; Cat, Halstead Category 
Test (from Strang and Rourke, 1985, p. 175). 
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Had these two groups been combined into one group simply 

labeled "deficient in arithmetic skills," then the 

marked differences they have in verbal and 

visual-spatial abilities would be masked. For this 

reason, as the authors state, "it is essential to 

continue to specify more precisely the patterns of 

abilities and deficits exhibited by different types 

of learning disabled children" (p. 131). 

The students in Group A, unlike those in Groups 

R-S and R-S-A, appear to have deficiencies in 

calculation due to underlying deficiencies in 

visual-spatial organization and integration (Rourke 

and Finlayson, 1978). Pennington (1991) makes a similar 

distinction in observing that students having pronounced 

difficulties in math, together with poor reading and 

spelling, appeared to have problems with memorizing 

math facts and understanding word problems as a result 

of reading problems. Those having marked learning 

problems confined to math appeared to have trouble 

understanding the basic concepts of math. 

In much of their subsequent research, Rourke and 

his associates did not include Group R-S-A because 

they believed this group was composed of several 

different subtypes of learning disabled children. 

Instead, they concentrated their attention primarily 

on comparisons between Group A and Group R-S because 

these groups were believed to represent distinct and 

uniform subtypes. Also, the contrasting cognitive 

profiles of these two groups were believed to accentuate 

and clarify the underlying difficulties that can lead 

to marked impairment specifically in mechanical 

arithmetic. Groups A and R-S showed virtually identical 

levels of performance on the WRAT Arithmetic subtest, 

but markedly different levels of performance in word 
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recognition and spelling skills. Given the contrasting 

performance profiles shown by these two groups on 

additional measures, Strang and Rourke (1985) concluded 

that the groups perform poorly in arithmetic for very 

different reasons. Because of their particular 

relevance to the present study, previous studies 

involving these two groups will be reviewed more 

extensively. 

In subsequent research involving these two groups, 

differences on a wide range of variables were found. 

Rourke (1989), noting the performance pattern 

characteristic of Group A subjects, proposed that their 

strengths emanate from underlying assets in phonemic 

hearing, segmentation, and blending, which lead to 

a relatively strong ability to match phonemes and 

graphemes within a system of codified rules. This 

is believed to account for their very strong word 

recognition skills and the finding that Group A's 

spelling ability is characterized by a high degree 

of adherence to phonetic rules. As reported by Sweeney 

and Rourke (1985), over 95% of misspelled syllables 

produced by this group were phonetically accurate (e.g., 

"nacher" for nature), compared to a level of 75% 

phonetic accuracy in misspellings among normal students. 

The weakness Group A students display on tasks 

of mechanical arithmetic is believed to reflect 

underlying deficits in visual-spatial-organizational 

and psychomotor skills. In addition to scoring poorly 

on those tasks emphasizing visual-spatial organization, 

the Group A students also showed qualitative errors 

consistent with this interpretation. For example, 

as Strang and Rourke (1985) have noted, frequent errors 

in mechanical arithmetic were observed among Group 

A students involving poor spatial organization. 

Misalignment of numbers in columns and directionality 
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problems were seen, as well as misreading of 

mathematical signs. Graphomotor problems were also 

evident where the student's written numbers were 

difficult to read. And there was evidence of poor 

judgment where the Group A students attempted problems 

that were clearly beyond their capabilities or gave 

obviously incorrect answers (e.g., where the answer 

in a subtraction problem was larger than any number 

in the presenting problem). There was no control group 

or normative data employed for comparison along these 

qualitative measures, however, so it is unclear to 

what extent these types of errors are also present 

among normal learners or in other learning disability 

subtypes. 

Other evidence supporting a causal connection 

between an underlying deficit in spatial cognition 

and specific problems in math and handwriting is 

provided in the finding that normal math and handwriting 

skills were found to covary with measures of spatial 

cognition (Battista, 1980; Fleischner and Frank, 1979). 

In addition, persons with deficits in math and 

handwriting were found to be deficient in spatial 

cognition (Rourke, 1989; Rourke and Finlayson, 1978; 

Strang and Rourke, 1985). As Pennington (1991) 

summarized, 

available evidence supports both a relation 
between normal variation in visuo-spatial skills 
and normal mathematics skill, as well as between 
deficient visuo-spatial skills and specific 
math problems . . . Clinical observations 
support a relationship between visuo-spatial 
deficits and problems in handwriting, but there 
is little formal research on this topic. (p. 
119) 

Developmental Aspects 

Figures 2 and 3 (from Rourke and Fuerst, 1992, pp. 

365-366) illustrate a summary of the assets and 
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deficits, and the proposed developmental sequence in 

which they are believed to appear among Groups A and 

R-S, respectively. Although some negative results 

have been reported (e.g., Nolan, Hammeke, and Barkley, 

1983), substantial research evidence supporting the 

association of these variables with the respective 

groups has been obtained by studies conducted both 

by Rourke and his associates (Rourke, 1989; Ozols and 

Rourke, 1985; Rourke and Fuerst, 1991) and by 

independent researchers who have used similar groups 

(Fletcher, 1985; Loveland, Fletcher, and Bailey, 1990; 

Share, Moffett, and Silva, 1988; van der Vlugt, 1991). 

As illustrated in Figures 2 and 3, the assets 

and deficits are presented within a context of cause-

and-effect relationships in which the primary cognitive 

assets and deficits (i.e., basic perceptual and motor 

skills) are thought to lead to secondary assets and 

deficits (i.e., attention to stimuli in various 

modalities), which lead to tertiary assets and deficits 

(i.e., concept formation and problem-solving abilities), 

and so on. 

It has been reasoned (Rourke, 1982) that the 

association of poor calculation skills with deficient 

visual-spatial-organizational functioning is consistent 

with the Piagetian view (Phillips, 1981) that the 

acquisition of number concepts in children is based 

on the active exploration of the physical and spatial 

attributes of objects. Piaget believed that early 

sensory-motor experiences are important determinants 

of the child's potential for later concept-formation 

abilities. Limitations in learning important cause-

and-effect relationships on a physical, concrete level 

during early childhood then could interfere with 

abilities to develop more abstract levels of thought. 

This may account for the significant weakness seen 
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among Group A students in understanding and applyi.̂ .g 

mathematical operations which require nonverbal abstract 

conceptualization. 

In a test of this hypothesis, Saxe and Shaheen 

(1981) conducted an idiographic study of two students 

who had extreme weakness specifically in math. The 

students were examined in regard to their developmental 

level in terms of Piagetian stages. The authors 

notedthat, according to Piagetian theory, between the 

ages of four and seven, a child's ability to solve 

simple logical problems not only improves, but undergoes 

a qualitative change. For example, a four-year-old's 

thinking is typically not "reversible," meaning the 

child cannot understand the constancy of quantity 

regardless of shape. So, the four-year-old may believe 

the quantity of, say, beads changes, depending on 

whether they are bunched together or spread out. By 

seven years of age, however, the child is typically 

capable of reasoning in terms of concrete logic or 

reversible operations. It is this developmental change 

that is believed to provide the cognitive basis for 

the child's acquisition of fundamental arithmetic 

concepts. 

The authors examined two boys, ages 8-11 and 9-6 

years, who showed extreme weakness specifically in 

math. Despite normal performance and verbal 

intelligence, and normal language and reading skills, 

neither boy had advanced to the Piagetian stage of 

concrete operations as would normally be expected. 

The youngsters continued to operate from the position 

that changing the spatial configuration of either 

discrete objects (beads) or a continuous quantity 

(water) actually changed its amount. That the two 

boys did achieve normal reading skills, despite extreme 

deficits specifically in numerical skills, was 
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interpreted as evidence that the latter are dependent 

upon Piaget's stages of operational development, whereas 

the former are not. 

Saxe and Shaheen (1981) concluded that dyscalculia, 

or specific disability in math, is due to a deficit 

in underlying cognitive ability, reflected in disturbed 

transition to the concrete operational stage which, 

they reason, would: 

place marked constraints on the development 
of logico-physical concepts such as arithmetic, 
but may leave the development of other cognitive 
skills which are not directly dependent on 
the stage transition relatively unimpaired 
(such as certain aspects of reading). (P. 

132) 

Evidence from case studies such as this need to 

be followed up by further, empirically based studies. 

Yet this identification of a cognitive skill which 

underlies math but not reading does provide support for 

the subtyping approach used by Rourke and his associates 

which distinguishes subgroups based on their differential 

patterns on tests of reading and math. 

Strang and Rourke (1983) also found that Group R-S 

showed average ability on the Halstead Category Test, 

which assesses complex, nonverbal reasoning and concept-

formation abilities. Group A, on the other hand, 

performed significantly low. Further support for the 

nonverbal-verbal dichotomy as distinguishing between 

these two groups is evident in a study of memory facility 

(Fletcher, 1985) in which the groups were presented with 

material in verbal-auditory and nonverbal-visual formats. 

Group R-S was found to have superior retrieval with 

nonverbal material, but did more poorly when verbal 

material was used. Group A was found to be deficient 

in retrieval of nonverbal material, but performed normally 

on verbal tasks. Badian (1983) found that students who 

were singularly low in math were lower in spatial tasks 
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than others who were specifically low in reading. 

Badian also reports that Rudel (1980) found students 

disabled only in math to have a history of clumsiness, 

slow motor development, poor graphomotor skills, and 

a poor sense of direction. Rosenberger (1989), in 

comparing students with dyscalculia versus students 

with dyslexia, found the former group to perform 

significantly worse on a visual-motor design copying 

task (Bender Gestalt Visual-Motor Test), but unlike 

most earlier studies, found no difference between the 

groups on performance subtests from a Wechsler 

Intelligence Scale. 

Empirically Based Approaches 

A relatively small number of studies using 

achievement variables are found among the empirical 

classification methods as compared to the much larger 

number of such studies using clinical-inferential models 

of subtyping. Deluca, Del Dotto, and Rourke (1987) 

used clustering techniques to group children with 

disabilities in math into four homogenous subtypes. 

Data from subsequent neuropsychological assessments 

on each subject provided measures of external validity. 

The first subtype was distinguished by mild 

deficits in tactile-perception, conceptual flexibility 

and some components of expressive language. Intact 

functioning was noted, however, in nonverbal 

problem-solving, motor skills, and visual-perceptual 

organization. The second subtype showed deficits in 

visual-motor speed and coordination, verbal fluency, 

and verbal memory. The third subgroup was characterized 

by deficiencies in nonverbal problem-solving and 

processing. These students showed average to above 

average reading skills together with poor arithmetic 

calculation skills. The final subtype showed mild 
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difficulties with verbal expression and manipulation 

of concrete symbolic materials. Reading ability was 

intact despite significant deficits in spelling and 

arithmetic. The Deluca, et al. research highlights 

the study of the heterogeneity among learning 

disabilities in that it focuses on subtypes within 

a particular academic subject. 

Breen (1986), using a sample of school-identified 

students with learning disabilities, derived three 

subgroups based on their scores on the reading and 

math subtests of the Woodcock Johnson Psychoeducational 

Battery (Woodcock and Johnson, 1977). Following the 

procedure of Rourke and Finlayson (1978), the three 

groups were defined as: (1) high math/low reading 

scores, (2) high reading/low math scores, and (3) low 

reading and low math scores. The groups, although 

formed using a clinical method, were then compared 

on other tests of cognitive and visual-motor skills 

using multiple regression to determine whether group 

membership would predict their performance on these 

additional measures. Breen reported that using subtypes 

derived according to this method did not result in 

substantial differences between groups along the 

dependent measures used. Rather, the subgroups showed 

"considerable overlap" (p. 89). 

Breen suggested that the difference in his 

findings, as compared to that of Rourke and Finlayson, 

may have been due to the use of different measures 

of academic achievement. Breen used a "math" measure 

which included mechanical calculation and applied 

problems (word problems) and a "reading" measure which 

assessed both phonetic decoding and comprehension 

skills. The Rourke and Finlayson study, on the other 

hand, selected groups based on scores from the Wide 

Range Achievement Test (WRAT), which includes only 
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mechanical calculation and word pronunciation subtests 

as measures of math and reading, respectively. It 

appears that derivation of subgroups based on 

performance profiles along the more specific measures 

of academic skills from the WRAT was superior to 

subgrouping procedures which used more general 

achievement measures, at least in terms of finding 

distinctive subgroups which differed on the particular 

additional measures employed. 

In regard to the Breen (1986) study, the question 

remains of whether the Woodcock Johnson Psychoeducational 

Battery (WJ), or the more recent version, the Woodcock 

Johnson Psychoeducational Battery-Revised (1989), could 

be similarly effective in distinguishing subgroups from 

among a learning disabled population as the WRAT. The 

present study has attempted to address this question, 

as did Breen (1986), but will differ in that those 

subtests used to identify subgroups will be selected 

so as to more closely match the skills measured by the 

subtests used in the studies of Rourke and Finlayson 

(1978), Rourke and Strang (1978), and Strang and Rourke 

(1983) . 

Social-Emotional Aspects 

The central processing deficiencies hypothesized 

to underlie the impairment in academic achievement in 

Groups A and R-S would be expected to have wide-ranging 

effects on the child, affecting not only the complex 

process of academic learning, but also other interactions 

the child has, including those that are nonacademic (e.g., 

social) in nature. Indeed, marked social problems were 

found to be associated with this group, apparently due 

to impairments in social perception, social judgment 

and social interaction skills. Group A students were 

found to show increasing levels of social withdrawal 
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with advancing age, and appeared at higher risk for 

the development of "internalized" forms of 

psychopathology (e.g., depression, anxiety) (Rourke, 

1989) . 

Myklebust (1975) was among the first to notice 

the apparent association between a specific learning 

disability subgroup, which he termed as "nonverbal 

learning disabled," and particular problems with 

social-adaptive behavior. Myklebust associated this 

subgroup with lower scores on performance tasks as 

compared to verbal tasks, poor math skills, poor spatial 

orientation, clumsiness, and poor social perception 

and interpretation of social situations. Badian and 

Gublikian (1983) found that teachers rated Group A 

students as having more problems in personal-social 

behavior than students having specific deficits in 

reading only. Rourke and Fuerst (1991) found that 

parents of Group A children were more likely to describe 

them as emotionally or behaviorally disturbed. 

In a study examining subskills believed to underlie 

adequate social functioning, Weintraub and Mesulam 

(1983) found that students fitting Group A features 

(academic failure particularly in arithmetic, 

visual-spatial deficits, and neuropsychological test 

data considered indicative of right-hemispheric 

dysfunction) had difficulty with modulation of affect 

and paralinguistic aspects of communication. Problems 

with speech prosody were evident as the students had 

great difficulty in identifying affective connotations 

from voice tone and in producing sentences with 

affective coloration. Inadequacies were also associated 

with this group in terms of expressing and interpreting 

nonverbal communication such as eye contact, and facial 

and body gestures. Many of the students described 

themselves as "loners," having few or no friends, and 



40 

had a relatively high rate of shyness, introversion, 

social isolation, discomfort in one-on-one settings 

and depression. 

Rourke and Fuerst (1991) present a scenario to 

describe how, based upon the presenting primary assets 

and deficits apparent among Group A students, the 

subsequent deficits in social relating and personal 

emotional adjustment may logically follow. They state 

Given deficits in nonverbal skills, and 
difficulty in dealing with complex or novel 
situation, but relative strengths in many 
aspects of psycholinguistic abilities, these 
children come to rely excessively on rote 
auditory-verbal skills for interacting with 
others. As a result, such children tend to 
misperceive/misemit, or simply miss/fail to 
emit, most of the subtle and not-so-subtle 
nonverbal information in their interchanges 
with others. These children also lack the 
capacity to deal effectively with the complex 
and novel problems that inevitably arise in 
dealing with others. As a result, they tend 
to have grave problems in interpersonal 
relations. As they grow older, and the demands 
of interpersonal relationships become more 
complex and the price of failure higher, they 
tend to become socially isolated and withdrawn. 
Concurrently, their academic problems also 
become more pronounced, as they are faced with 
the much more complex demands of secondary 
and postsecondary education--demands that their 
circumscribed strengths in rote verbal abilities 
cannot meet. In consequence, their 
educational/vocational outlook becomes quite 
poor. Their psychosocial adaptation 
deteriorates, and pronounced internalized 
psychopathology often becomes evident, (pp. 
83-84) 

Pennington (1991) cautions, however, about the simple 

equating of social cognition with right cerebral 

functioning. He states that a much stronger case can 

be made for the association of developmental problems 

in math and handwriting as a result of right hemisphere 

dysfunction affecting visual-spatial processing. Citing 

instances of children who show problems in math and 
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handwriting but do not have problems in social 

cognition, Pennington argues that the processing of 

spatial cognition and social cognition have been shown 

to be dissociable. Other contrary data comes from 

a study by Rosenberger (1989) who found no difference 

between groups having a learning disability in math-only 

and reading-only in terms of peer relations. 

Yet many researchers have argued that the 

relationship between social skills and arithmetic is 

a strong one. Badian (1983), for example, noted that 

high achievers in math tended to be well-adjusted and 

sociable, whereas low achievers were found to have 

severe emotional problems. In no uncertain terms, 

Badian (1983) summarizes his findings, "The positive 

correlation of sociability with arithmetic achievement 

stands out clearly. High arithmetic achievers tend 

to be well-adjusted and sociable, whereas low achievers 

are frequently maladjusted and asocial" (pp. 254-255). 

Badian suggests that the association in the research 

literature of social imperception with nonverbal 

disorders may be a result of difficulty differentiating 

and interpreting facial expressions, having an impaired 

sense of one's own body parts, and poor understanding 

of concepts of space, time and direction. 

A comparison of Group A and Group R-S in terms 

of social sensitivity (Ozols and Rourke, 1985) indicated 

that Group A did significantly more poorly than Group 

R-S and normal controls on social tasks emphasizing 

nonverbal responses. Group A students were noted to 

have relatively greater difficulty dealing with social 

nuances that involved nonverbal perception, 

interpretation, and expression. The authors attribute 

these difficulties, again, to visual-perceptual 

difficulties which hinder processing of nonverbal cues 
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such as facial expressions, hand movements, body 

postures, and other physical gestures. 

It appears then that, although the relationship 

of social problems and arithmetic difficulties may 

not be one of complete correspondence, the research 

literature does document an association which is not 

found with difficulties in other academic subjects 

(Ozols and Rourke, 1985). In a review of studies 

relating to nonverbal learning disabilities 

(Semrud-Clikeman and Hynd, 1990), a rationale for the 

association is presented in that both math and social 

cognition involve the manipulation of spatial and 

visuoperceptual processes. In fact, these latter 

authors believe the evidence is substantial enough 

to justify their coining the descriptive label, 

"arithmetic/nonverbal/socioemotional learning 

disability" (p. 203) to describe the association among 

these characteristics. 

To account for these differing viewpoints, it 

may well be that there are some students who are 

disabled in math and handwriting for reasons other 

than because of problems associated with the Group 

A students (e.g., recall that Group A and Group R-S 

both showed essentially equivalent levels of math 

skills; their overall achievement pattern was what 

distinguished them, in addition to differing underlying 

profiles on numerous neuropsychological measures which 

were subsequently uncovered). The finding of some 

exceptions does not necessarily negate the notion that 

the poor social skills of some is fundamentally 

associated with their disability in math. At the same 

time, it can also be held that there are other reasons 

underlying poor social-emotional functioning besides 

deficits in visual-spatial processing ability. 
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In a study which adopted a longer-term 

developmental perspective, Rourke, Young, Strang, and 

Russell (1986) investigated the adjustment of adults 

who had shown a pattern of deficiencies in nonverbal 

and arithmetic skills in their youth. These researchers 

found that problems with social inadequacy had been 

a recurring theme and that four of the eight subjects 

involved in the study had been treated in inpatient 

settings for depression, possibly a consequence of 

chronic social maladjustment. Their findings suggest 

that students showing this constellation of features 

are at higher risk for social and emotional problems 

which may persist into adulthood. In fact, evidence 

from a study comparing "young" and "old" groups of 

students meeting the Group A criteria (6- to 7-year-olds 

versus 8- to 9-year-olds) indicated that many of the 

associated deficiencies, particularly in measures of 

nonverbal functioning, became more pronounced in the 

older group (Casey and Rourke, 1991). The researchers 

noted the clear impairment among this learning 

disability subtype to make age-appropriate gains in 

visual-perceptual-organizational abilities and 

mechanical arithmetic skills, whereas verbal and 

linguistic abilities did develop in an age-appropriate 

fashion. 

Ozols and Rourke (1991) noted that differences 

between Groups A and R-S on visual-spatial and 

visual-perceptual tasks were present when 7- to 

8-year-olds and 9- to 14-year-olds were used, but 

differences on measures of psychomotor skill were 

evident between the subtypes only among the older 

subjects. This progressive worsening of some deficits 

may account for the finding that Group A-type students 

tend not to be identified until relatively late in 

their school careers as compared to those having 
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specific reading disabilities (Rourke, Young, Strang 

and Russell, 1986; Rosenberger, 1989). Some have 

reasoned, however, that an isolated math disability 

is more socially acceptable than similarly severe 

disorders of reading, writing, or spelling (Badian, 

1983). This could, at least partially, account for 

relatively later referrals of this subtype if it is 

argued that teachers tend to be less concerned when 

students show specific weakness in math skills as 

compared to specific deficits in language-based 

subjects. Teachers then may allow students longer 

time within regular programs before referring 

them for evaluation to determine their eligibility and 

need for Special Education services. 

Overall, these studies lend support for the 

discriminant validity of the Group R-S and Group A 

subtypes developed by Rourke and his associates in that 

they use external measures to compare the groups which 

are different from the procedures or constructs upon 

which the initial grouping is based. And the results 

of these studies are consistent with hypotheses which 

follow from the differential characteristics found to 

be associated with the subtypes. 

One of the strengths evident in the series of studies 

conducted by Rourke and his associates is that they have 

concentrated on two specific subtypes identified within 

the learning disabled population. In so doing, these 

researchers have delineated the defining features and 

characteristics associated with these particular groups. 

Prevalence Rates 

The question remains regarding what proportions 

of the learning disabled population these subgroups 

include. Since different investigators have used 

different procedures for selecting the particular 
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subgroups studied, it is difficult to draw firm 

conclusions regarding the number of subtypes and their 

respective proportions within the learning disabled 

population. 

Subtypes which are based on an individual's profile 

along measures of cognition (e.g., visual-spatial, 

auditory-linguistic skills) are presumed to address 

the underlying processing deficiencies which cause 

the learning disability. In comparison, measures of 

academic achievement, while used to define subtypes 

in some typologies, appear to be assessing the learning 

deficit(s) at a subsequent level. When subtypes of 

learning disability are classified based on performance 

on academic achievement variables, groups most commonly 

found are those who have deficits in reading skills 

with adequate arithmetic achievement, those with 

deficits in arithmetic with adequate reading 

achievement, and those who have deficits in both reading 

and arithmetic (Satz and Morris, 1981; Breen, 1986). 

Among studies which have included such measures, 

most have identified a subgroup which is deficient 

on measures of perceptual-motor or visual-spatial 

skills, together with average or above average 

linguistic abilities. Another subgroup typically 

identified shows the reverse pattern, while a third 

group consists of students showing deficits on both 

types of measures. These subgroups appeared using 

both factor analytic approaches (Fletcher and Satz, 

1985; van der Vlugt, 1991) and clinical methods (Boder, 

1973; Rourke and Finlayson, 1978; Harris, 1982). 

In a recent review of the subtyping literature, 

McKinney and Feagans (1991) observed that estimates 

of the prevalence rates of subtypes showing specific 

visual-spatial weakness ranged from 24% to 34% of the 

learning disabled population, from 13% to 41% for the 
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linguistic-deficit subtype, and from 8% to 23% for 

the mixed deficit subgroup. (They also note that the 

presence of mixed deficit subtypes as well as specific 

deficit subtypes of contrasting profiles further support 

the notion that the performance of most learning 

disabled children cannot be accounted for by a single 

syndrome theory.) A fourth frequently reported subtype 

is that of students who are functioning within the 

normal range along the dependent measures taken 

("unexpected" group) (Satz and Morris, 1981). 

Estimates of prevalence rates of learning disabled 

subgroups which are defined in terms of academic 

profiles vary. Generally, it is held that achievement 

deficits in arithmetic are as prevalent as deficits 

in reading. Using a rather "exclusionary criteria," 

DeLuca, Rourke, and Del Dotto (1991) found that the 

prevalence of students showing the Group A-type pattern 

was approximately 5.1% of a sample of students with 

learning disabilities referred to a clinic. This is 

consistent with the estimate of Rourke (1989) that 

the prevalence of "nonverbal" learning disability 

appears at approximately five to ten percent in clinical 

samples. This relatively small percentage may reflect 

the true prevalence rate, or may be due to an emphasis 

on the identification and remediation of language-

related learning disabilities in American culture, 

while those having specific arithmetic disorders may 

be relatively underidentifled. It also is unclear 

how samples of students with learning disabilities 

referred to clinics may differ from a school-identified 

population, although it seems likely that clinical 

samples would tend to be more severe overall. 
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Gender Ratios 

The ratio of males-to-females within the Group 

A subgroup shows considerable variation across studies. 

The most frequently cited figures report the ratio 

to be approximately 1:1 (Rourke, 1982; Strang and 

Rourke, 1985; Rourke, 1985; Rourke, 1989; Ozols and 

Rourke, 1991), although Rourke and Strang (1978) found 

a males-to-females proportion of 2.8:1. 

This is in marked contrast to the usual 4:1 ratio, 

in favor of males, typically found among the population 

of learning disabled students (Semrud-Clikeman and Hynd, 

1990). The distribution of sexes across groups in a 

study by Ozols and Rourke (1991) is illustrative. The 

males-to-females ratio in Groups A and R-S, selected 

solely on the basis of achievement pattern, was found 

to be 7:8 and 13:2, respectively. This difference in 

the sex distribution between groups provides a further 

basis for distinguishing those with specific nonverbal 

disorders from those having linguistically based 

disabilities, although some have not found this difference 

between the subgroups (Canning, Orr, and Rourke, 1980, 

as reported in Strang and Rourke, 1985). 

General Issues and Conclusions 

Thus far, several issues have been identified as 

being problematic in learning disabilities research. 

One recurring concern involves the presumption among 

many researchers that the performance of children showing 

particular strengths and weaknesses on cognitive or 

academic measures can be explained by inferring 

neurological dysfunction or impairment. There is 

substantial evidence indicating that neurological and 

physiological variables are associated with learning 

disabilities (Springer and Deutsch, 1985; Kolb and Wishaw, 

1990). However, there is little evidence to 
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support the inference that scores from a behavioral 

task are necessarily due to dysfunction of specific 

areas of the brain, or to indicate that a low score 

on a behavioral measure is a reliable indicator of 

impairment in cerebral functioning. As Hiscock and 

Kinsbourne (1987) have pointed out, measures of 

neurological functioning address physical and 

physiological integrity, whereas psychological tests 

reflect the individual's behavior. As an illustration, 

it is clear that an EEG cannot assess IQ level any 

more than an intelligence test can assess the voltage 

over a particular brain area. 

In regard to learning disabilities research, 

Hiscock and Kinsbourne agree that learning disorders 

appear to have, in general, a basis in brain pathology. 

However, they (1987) view current efforts to localize 

dysfunctions as speculative and, in particular, view 

the use of terms such as "left- and right-brain 

cognitive styles" as "metaphors without neurological 

substance" (p. 130). 

Despite the confusion engendered by the use of 

terminology which addresses different levels of 

analysis, it still remains that neuropsychological 

constructs discussed in the learning disabilities 

research literature may provide a useful model for 

studying and categorizing learning disability subtypes. 

For example, as will be presented, a theoretical model 

proposed by Rourke (1982) invokes the use of 

neurologically based constructs to account for 

differences in the performance profiles of subgroups 

of students with learning disabilities. Inspection 

of his studies reveals that they essentially involve 

investigation of the relationships between behavioral 

measures. Rather than to infer specific underlying 
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cerebral dysfunction, it appears more justifiable to 

view Rourke's constructs as descriptions of hypothesized 

relationships between cognitive processing and academic 

achievement variables. 

A second issue which has led to questionable 

results in the learning disabilities research literature 

is the use of instruments which are psychometrically 

inadequate. The technical inadequacy of many commonly 

used psychometric instruments has been well-documented 

(Salvia and Ysseldyke, 1978; LaGrow and Prochnow-LaGrow, 

1982). For example, many studies have used subtests 

of the Wide Range Achievement Test (Jastak and Jastak, 

1976) for measures of academic skills (Rourke and 

Finlayson, 1978; Satz and Morris, 1981; van der Vlugt, 

1991). Yet, as Salvia and Ysseldyke report, the manual 

provides only partial data in regard to reliability, 

and does not address validity at all. In addition, 

no effort was made by the WRAT developers to standardize 

the instrument on a representative normative sample. 

The WRAT subtests also have been criticized due to 

their limited sampling of behavior. For example, the 

math subtest assesses mechanical math skills, but 

includes no applied problems or measures of associated 

knowledge (e.g., clock or money usage). Similarly, 

the WRAT reading subtest measures pronunciation of 

words in isolation, but includes no measure of 

comprehens ion. 

Differences between achievement tests used by 

various researchers also have introduced additional 

confounding variables. For example, Breen (1986) was 

unable to replicate results reported from Rourke's 

laboratory (Rourke and Finlayson, 1978; Strang and 

Rourke, 1983). Having cited deficiencies of the WRAT 

and the need for a more technically adequate measure 

of academic achievement, Breen attempted to derive 
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groups similar to Groups A and R-S (as designated by 

Rourke and his associates) based upon subject 

performance profiles on the Woodcock-Johnson 

Psychoeducational Battery (Woodcock and Johnson, 1977). 

Despite an apparent similarity between the academic 

profiles of the groups in Breen's study and those in 

the studies of Rourke and Finlayson (1978) and Strang 

and Rourke (1983), closer examination shows that the 

"reading" measure used by Breen included both phonetic 

and comprehension-based subtests (rather than a solely 

phonetic reading measure as provided on the WRAT) and 

a math achievement measure consisting of both 

calculation and applied problems (rather than a math 

subtest which assesses only calculation skills as is 

found on the WRAT). As will subsequently be described, 

the present study parallels that of Breen's in many 

respects, but will identify students for inclusion 

in Groups A and R-S using those measures from the 

Woodcock-Johnson Psychoeducational Battery-Revised 

(WJ-R; 1989) which assess skills more similar to those 

measured by the WRAT. 

A fourth area of concern, as noted earlier, is 

that comparisons among studies done by different 

researchers is made difficult by variations in 

procedures from study to study. Samples studied differ 

based on the particular definition of "learning 

disability" used, the type of dependent variables used, 

and the population from which subjects are selected. 

Whereas some researchers have defined students as having 

a learning disability based simply on low achievement 

scores and intelligence above the mentally retarded 

range (e.g., Satz and Morris, 1981), others have used 

a more stringent criteria, such as requiring that 

achievement be significantly less than would be expected 

based on intelligence scores (e.g.. Park, 1988). Some 
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research samples are drawn from students referred to 

clinics (e.g., Rourke and Finlayson, 1978; Strang and 

Rourke, 1983), while other samples are drawn from 

school-identified pools of students with learning 

disabilities (e.g.. Park, 1988). And, as Casey and 

Rourke (1991) have demonstrated, developmental aspects 

must also be taken into consideration, given that some 

of the features characteristic of certain subtypes 

may not be as conspicuous at some ages as at others. 

What is clearly unacceptable, as Rourke and Fuerst 

(1991) have noted, is the use of vague or missing 

definitions of the population sampled. It is essential, 

therefore, that clear and specific criteria of how 

subjects are identified as having a learning disability 

be provided so that similar groups may be replicated 

by other researchers, or allow an understanding of 

how inconsistent results across studies may be 

reconciled. 

Learning disability subtyping studies also differ 

in terms of whether a factor analytical procedure is 

used or a clinical method based on a priori criteria 

used to select subgroups. Although both methods are 

potentially useful, certain inherent drawbacks should 

be noted. In the case of statistical subtyping 

techniques, such as cluster or factor analysis, some 

grouping of observations can always be derived, even 

when purely random data are provided (Rourke and Fuerst, 

1991). A problem common to all methods is that 

identified subtypes will only reflect aspects of the 

variables along which the groups are measured. For 

example, subtyping models derived from the Wechsler 

scales identify subtypes based on deficits in verbal, 

visual-perceptual, and attentional skills. When 

academic achievement variables are used to identify 

subgroups, groups are generally found which represent 
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those who have specific deficits in math or reading, 

or both areas (Breen, 1986; Fletcher and Satz, 1985; 

Rourke, 1982; van der Vlugt, 1991). Thus, the subtypes 

essentially reflect the factor structure of the 

measuring instrument, without necessarily providing 

evidence for external validation. This sr̂ eaks to a 

need to continue to expand the range of variables along 

which tentative subtypes are compared so as to provide 

further tests of external validity, and to increase 

the likelihood of including those variables which are 

most relevant to identifying particular subtypes and 

distinguishing them from one another. 

Much of the research in learning disabilities 

rests on the assumption that individuals with learning 

disabilities have deficits in one or more of the basic 

cognitive processes required to perform certain academic 

skills. Whereas some studies focus primarily on 

assessing the underlying processing skills, others 

measure academic achievement directly, assuming it 

to reflect the underlying learning disability. As 

illustrated in Figures 2 and 3, Rourke and his 

associates have included both kinds of measures, and 

have proceeded to expand the range of secondary and 

tertiary variables believed to be affected by the 

person's initial profile of primary assets and deficits. 

Rourke's Model of Central Processing 

Deficiencies 

The many differences in research methodology which 

are found across studies of learning disability have 

been attributed, at least in part, to the lack of a 

theoretical model which could help to explain results 

and guide future research (McKinney, 1984). Such a 

model could provide a basis for determining which 

dimensions are most relevant to identifying subtypes. 
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In this regard, the theoretical model of central 

processing deficiencies proposed by Rourke (1982, 1989) 

holds promise of particular importance to the study 

of learning disabilities. This theoretical model has 

been proposed to account for differences in the 

performance patterns of Groups A and R-S and to describe 

differential learning features associated with these 

subtypes. Although the terminology used in his 

formulations is neurological in nature, again, it is 

important to keep in mind that the relationships he 

describes are essentially between measures of behavior. 

Rourke (1982) states that, to a large extent, 

his model is based on the theoretical formulations 

of Goldberg and Costa (1981). These latter authors 

observe that, based on the neuroanatomical organization 

of the cerebral hemispheres, there may be somewhat 

different types of information-processing occurring 

in each of the hemispheres. It is noted that the ratio 

of gray matter (short, nonmyelinated fibers and neurons) 

to white matter (long myelinated fibers) is 

substantially higher in the left than the right cerebral 

hemisphere. Goldberg and Costa have proposed that 

this gray-to-white ratio can be used as an index of 

the overall functional organization of the cerebral 

hemispheres in terms of their degree of intra- versus 

interregional integration. The left cerebral 

hemisphere, having a relatively greater emphasis on 

intraregional connectivity, is believed to be more 

suited for unimodal processing and the storage of 

discrete codes (such as the sound-symbol association 

which underlies phonetic analysis). The right cerebral 

hemisphere, having a relatively greater emphasis on 

interregional connectivity, is believed to be better 

suited for intermodal integration, processing novel 

stimuli, and dealing with complex information. 
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The left hemisphere systems are believed to be 

especially emphasized whenever a particular descriptive 

system is being applied in a routine or stereotyped 

manner. (A descriptive system, according to the 

Goldberg and Costa model, involves sets of discrete 

units of encoded information or rules of transformation 

that can be used to process stimuli in an automatized 

manner). Systems of the left hemisphere are believed 

to be superior on tasks which require processing within 

a single mode of representation and are seen as being 

particularly suited for the manipulation and routine 

application of previously learned codes or descriptive 

systems, such as one's language. 

The right hemisphere, having relatively larger 

areas of associative cortex, appears better suited 

to supporting intermodal processing. This hemisphere 

is believed to be relatively more involved when dealing 

with novel situations in which the person may have 

no task-relevant descriptive system readily available. 

The higher degree of interconnectivity found in the 

right cerebral hemisphere appears to allow for greater 

adeptness at dealing with complex information which 

may involve the processing of many modes of 

representation. 

Group A and Group R-S 

Rourke (1989) has applied his theoretical model 

to explain findings resulting from his studies of learners 

with disabilities. He proposes that the students denoted 

as Group A in a series of studies (Rourke and Finlayson, 

1978; Strang and Rourke, 1983; Ozols and Rourke, 1988) 

can be understood as exhibiting a pattern of cognitive, 

academic, and social characteristics that would be expected 

from persons experiencing deficiencies in systems subserved 

primarily by the right cerebral hemisphere. Conversely, 
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those students designated as belonging to Group R-S 

in these same studies, can be understood as 

demonstrating a pattern of characteristics corresponding 

to deficiencies in left-hemisphere systems. 

Those strengths and weaknesses found among Group 

A youngsters which are believed to be consistent with 

impairment in right-hemisphere systems are illustrated 

in Figure 2. These students are found to have marked 

strengths on tasks involving rote verbal tasks such 

as phoneme-grapheme matching and to show normal 

performance on simple, stereotyped motor movements 

(e.g., finger-tapping). However, they tend to show 

significant weaknesses on tasks requiring visual-spatial 

organization and synthesis, complex psychomotor 

coordination, higher-level concept-formation, and 

problem-solving capabilities, particularly where 

complex, novel nonverbal tasks are involved. 

In social settings, an apparent difficulty for 

Group A subjects in processing and integrating novel 

stimuli results in marked impairment in their 

development and maintenance of social relationships. 

Evidence from numerous studies (e.g., Badian and 

Ghublikian, 1983; Ozols and Rourke, 1985; Rourke and 

Fuerst, 1991) indicates that these youngsters typically 

have difficulty in understanding the nonverbal cues 

of body language and facial expression, tend to rely 

overly on routinized social relations, and display 

a "flat" or stereotyped quality to their speech. Their 

excessive emphasis on routinized, automatic behavior, 

together with apparent deficits in orientation, 

intermodal integration and synthesis, suggest an 

underlying cognitive profile in which, according to 

this model, left-hemisphere systems are emphasized 

and right-hemisphere systems are relatively 

dysfunctional. 
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Conversely, Group R-S, or those students showing 

specific weakness in phonetic analysis, are believed 

to exhibit a profile indicative of impairment in left 

hemisphere cerebral systems. Figure 3 outlines the 

strengths and weaknesses associated with this group. 

The deficiencies this group shows on tasks of rote 

linguistic skills (e.g., spelling, word recognition) 

are viewed as evidence of difficulty on tasks 

emphasizing the manipulation and routine application 

of previously learned codes which, according to the 

Goldberg and Costa formulations, are tasks which the 

left hemisphere is particularly suited for. Unlike 

Group A, this group has been found to perform normally 

on nonverbal problem-solving tasks and they also tend 

to have far better social skills (Loveland, Fletcher, 

and Bailey, 1990; Ozols and Rourke, 1985, 1991). 

Rourke (1989) provides a description of the 

probable cause-and-effeet relationship between the 

assets and deficits of Group A and their problems in 

arithmetic and socioemotional adaptation. Rourke notes 

that the underlying weakness among Group A students 

includes visual-spatial and visual-perceptual problems, 

and psychomotor and tactile-perceptual deficiencies. 

These weaknesses, likely to have been present since 

birth, are believed to have adversely affected the 

normal course of sensorimotor development. A consequent 

deviation from the normal development of cognitive 

skills could then be expected as a result. This view 

is consistent with that of Piaget and other theorists 

(e.g., Phillips, 1981) who consider that adequate 

sensorimotor experience in the early years is a prime 

factor in the subsequent development of a child's 

concept- formation abilities. More abstract levels 

of thought may similarly be limited by early problems 

in estimating cause-and-effeet relationships on a 
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physical, concrete basis during early childhood. This 

may account for difficulties in learning math due to 

the required emphasis on nonverbal abstract 

conceptualization. Other school subjects, such as 

science, which also stress nonverbal reasoning 

abilities, appear similarly difficult for Group A 

children, unless lessons are taught in a rote manner 

using step-by-step instruction. The relative 

superiority of Group A on tasks emphasizing use of 

a phonetic code (e.g., word decoding) can be accounted 

for by the left hemisphere's proclivity for tasks which 

require processing within a single mode of 

representation. 

The notable difficulties with social interaction 

that Group A children commonly have are believed due 

to their deficient nonverbal reasoning abilities, 

particularly in novel situations where flexible 

problem-solving may be called for (Strang and Rourke, 

1983). Such situations are quite complex, presenting 

a large number of verbal and nonverbal cues that must 

be perceived and interpreted correctly. The individual 

then must also present appropriate nonverbal messages 

(e.g., standing an appropriate distance from others, 

etc.) for social relations to proceed smoothly. As 

Ozols and Rourke (1985) have demonstrated, deficiencies 

in the perception and interpretation of nonverbal cues 

such as facial expression, hand movements, and other 

physical expressions are prominent among these 

youngsters. Facility in social situations seems further 

hindered by their overreliance upon trite, programmed 

phrases and impaired ability to appropriately adjust 

their behavior in response to the changing aspects 

of social intercourse, which significantly impairs 

their ability to adapt smoothly in social situations. 
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Rourke (1982) states that among the central tenets 

of his theory of cerebral processing are the notions 

that: (1) under normal circumstances, right-hemisphere 

systems provide the content for concepts, while left-

hemisphere systems are particularly suited for their 

articulation, elaboration, and routine application; 

and (2) dysfunction of, or impaired access to, right-

hemisphere systems hinders the development of adaptive 

abilities. These principles are consistent with the 

earlier views of Goldberg and Costa (1981). In their 

article, the latter authors propose that the left 

cerebral hemisphere is better suited for unimodal 

processing, storage of compact codes, and problem-

solving which involves fixation on a single mode of 

representation or execution. The right cerebral 

hemisphere is considered to be relatively superior 

for intermodal integration, processing novel stimuli, 

and dealing with informational complexity where many 

modes of representation are processed in a single task. 

In regard to specific academic activities, Goldberg 

and Costa state that, based on the proclivities of 

the left and right hemispheres, the left side has a 

relative advantage which is: 

. . . overwhelming for phonetic and orthographic 
processing, less decisive for syntax, and least 
decisive for semantic processing . . . 
[whereas] the greater representation of 
associative zones of intermodal integration 
in the right hemisphere accounts for its 
relative importance in the formation of the 
referential basis of semantics . . . Syntax 
may be said to occupy an intermediate position, 
(pp. 160-161) 

These authors further state that formal mathematical 

languages constitute a domain of nonverbal descriptive 

systems, which they believe reflects relatively greater 

reliance on right hemisphere systems. 
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Methodological Issues and Associated 
Research Hypotheses 

As noted earlier, the validation of learning 

disability subtypes requires, in part, verification that 

different types do indeed show distinct response patterns 

across measures which are conceptually separate from 

those used to classify the groups initially. The present 

study compares Groups A and R-S along numerous such 

additional measures, including scores derived from the 

WISC-III. The groups will also be compared in terms 

of: (1) their relative ages at the time of initial 

referral for special education evaluation, (2) the 

male-to-female ratios of group samples, and (3) the 

proportion of each subgroup that includes students whose 

school program includes the provision of regularly 

scheduled special education counseling services. 

Woodcock-Johnson Psychoeducational 
Battery-Revised 

In the present study, the eligibility of students 

for inclusion in Groups A and R-S from a pool of students 

with learning disabilities was determined according to 

their meeting a priori criteria along the following three 

measures taken from the Woodcock-Johnson Psychoeducational 

Battery-Revised (WJ-R): the Basic Reading Skills 

Achievement Cluster, the Basic Math Skills Achievement 

Cluster, and the Basic Writing Skills Achievement Cluster 

(see the Description of Tests and Subtests listed in 

the Appendix for further descriptions of these measures). 

Close perusal of these subtests indicates that they 

closely approximate those measures from the WRAT which 

have been used so extensively in earlier research to 

identify students for inclusion in the specific 

subgroupstypically labeled as Groups A and R-S. It may 

even be argued that one of the WJ-R subtests used to 

select the groups. Word Attack, is a more "pure" measure 
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of phonetic analytical skill than the WRAT Reading subtest 

in that it uses only "nonsense" words, thus reducing 

the effect of sight word vocabulary from the score. 

As noted earlier, the psychometric adequacy of the 

WRAT has been called into question. Therefore, a brief 

description of the standardization and technical 

characteristics of the WJ-R, the achievement instrument 

used in the present study, will be provided. The manual 

for the WJ-R (Woodcock and Johnson, 1990) states that 

normative data was obtained from 6,359 subjects located 

in over 100 geographically diverse communities in the 

United States. Subjects were randomly selected using 

a stratified sampling design. Internal consistency and 

test-retest reliabilities were reported to be generally 

in the high .80s and low .90s for the various subtests. 

Subtest items were selected based on validity studies 

and expert opinion. Measures of concurrent validity 

yielded correlations with other recognized achievement 

tests in the .50 to .70 range. Test items are presented 

in an open-ended format, which closely resembles the 

demands in academic settings and also minimizes the 

effects of guessing. The WJ-R manual also states that 

the achievement subtests are "appropriate for documenting 

intraachievement discrepancies . . . which are present 

in individuals who have specific achievement deficits" 

(Woodcock and Johnson, 1990, p. 6), a use which is 

particularly relevant to the present study. 

Wechsler Intelligence Scale for Children-
Third Edition 

In the present study, scores from the WISC-III were 

used in an effort to extend findings from the research 

literature regarding learning disability subtypes, which 

typically used the WISC (1949), to the current version, 

which is more commonly used among school systems today. 
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Both traditional scores and several novel measures from 

the WISC-III were used for making comparisons between 

the two groups. 

Research Hypothesis 1. Comparisons of scores 

obtained on the WISC-III by Groups A and R-S will provide 

a check as to whether these groups, as identified using 

the WJ-R, are similar to those studied by Rourke and 

others. It may be recalled that Groups A and R-S were 

found to differ significantly along measures obtained 

from the WISC, despite equivalent overall IQ scores 

between the groups. Results similar to that of Rourke 

and his associates are anticipated (Rourke and Finlayson, 

1978; Strang and Rourke, 1983), wherein Group A displayed 

a profile in which the Verbal Comprehension Factor was 

greater than the Perceptual Organization Factor, and 

Group R-S showed the reverse pattern, with the Verbal 

Comprehension Factor less than the Perceptual Organization 

Factor. 

Research Hypothesis 2. Another finding of Rourke 

and his associates is that the Verbal Comprehension Factor 

of Group A was larger than that of Group R-S, and the 

Perceptual Organization Factor of Group R-S was larger 

than that of Group A. If a similar pattern is obtained 

for Groups A and R-S in the present study, as is expected, 

it would provide evidence that groups similar to those 

of Rourke and his associates have been identified using 

the WJ-R. 

Digit Span Subtest 

Historically, the Digit Span subtest has been 

categorized among the Verbal subtests on the Wechsler 

Intelligence Scales, and has traditionally been considered 

a uniform measure of short-term verbal recall. Upon 

closer examination, however, it is evident that the 

subtest is actually composed of two separate tasks which 
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seem to assess quite different underlying cognitive 
processes. 

When the Digit Span subtest is administered, the 

subject initially is administered the digit span forward 

procedure (dsf) in which the subject is asked to repeat, 

after the examiner, an increasingly longer series of 

random single digits until two consecutive items on the 

same level are missed. This is followed by a digit span 

backward procedure (dsb) in which the examiner again 

presents an increasingly longer series of random digits, 

but now the digits are to be repeated by the examinee 

in reverse order. 

It appears likely that, because of the dual nature 

of the tasks involved in the Digit Span subtest, that 

potentially useful information is "buried" within the 

scale score which is derived by combining performance 

on dsf and dsb together. Examinees having the same total 

Digit Span score and appearing to have equivalent 

abilities on the subtest could actually differ quite 

markedly when their respective performances on the dsf 

and dsb tasks are compared. 

Several explanations of the abilities assessed by 

the Digit Span subtest have pointed out the dichotomous 

nature of the task, and have suggested that dsf and dsb 

depend on different underlying processes. For example, 

Gardner (1981) indicates his belief that both dsf and 

dsb test auditory memory, but that dsb also tests visual 

memory. In his administrations of the dsb task, he found 

that examinees often reported forming an internal visual 

picture of the digits which must be held in short-term 

memory and scanned from end to beginning and, in most 

cases, again from beginning to end. However, in 

performing the dsf task, individuals reportedly did not 

need to form an internal visual image. So, both 

procedures were believed to require auditory memory but. 
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in addition, the dsb procedure appeared to also assess 

the capacity to form an internal visual display from 

an auditory stimulus. 

Kaufman (1979) also sees the dsf and dsb procedures 

as distinct tasks. In his view, "the forward series 

requires skills at the automatic level of 'organization 

in contrast to the representational level ability needed 

for the backward series" (p. 151). Spafford (1989) 

emphasizes differences in the complexity of the two tasks, 

noting that "digits forward involves primarily rote memory 

and learning, while digits backwards involves memory 

plus the ability to manipulate and organize encoded 

information" (p. 116). Yet some clinicians have treated 

the Digit Span subtest as a uniform task (Sattler, 1974; 

Wechsler, 1949, 1979). The lack of comparisons using 

dsf and dsb performances in the research literature is 

likely due largely to the absence of normative data on 

these components in early versions of the Wechsler 

Intelligence Scales. In 1981, Gardner collected normative 

data which treated the dsf and dsb procedures as two 

separate tests. Also, it is interesting to note that 

the manual of the recently revised WISC-III (1991) 

acknowledges that dsf and dsb may involve different 

cognitive processes. The manual includes normative data 

for the dsf and dsb tasks, as well as for the difference, 

or "gap," between the lengths of the series of digits 

successfully recalled on the two measures. Yet the 

component measures continue to be combined to yield a 

single, overall Digit Span score in the customary 

administration and scoring procedure of the WISC-III. 

Of interest to the present study is the apparent 

similarity of the underlying skills assessed by the dsf 

and dsb procedures and the relative strengths and weakness 

attributed to Groups A and R-S in the research literature. 

As noted earlier in Figures 2 and 3, Rourke believed 
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that Group A has a cognitive strength and weakness in 

auditory and visual memory, respectively. Group R-S 

is believed to show the opposite pattern, with better 

visual memory relative to auditory memory. Thus, if 

the account given by Gardner and others that the dsf 

essentially tests only auditory memory, whereas the dsb 

task assesses both auditory and visual memory, it may 

be hypothesized that the two groups will perform 

differentially on the dsf and dsb tasks in a predictable 

way. Group A would be expected to show a relative 

strength and weakness on dsf and dsb, respectively, 

whereas the reverse pattern would be anticipated for 

Group R-S. Group A would also be expected to show a 

significantly larger "gap," or difference, between dsf 

and dsb than Group R-S. 

Research Hypothesis 3. An original contribution 

of the present study was to compare Groups A and R-S 

in terms of their performances on the dsb and dsf scores 

to see if hypotheses generated from prior research and 

the theoretical model developed by Rourke will be 

supported. The dsf and dsb components potentially may 

prove to be of practical value by providing additional 

means for identifying and discriminating between learning 

disability subtypes. 

Numerous researchers have offered hypotheses 

regarding the possible neurological bases underlying 

performances on the dsf and dsb procedures. A study 

by Rudel and Denckla (1974) categorized students with 

learning disabilities as having predominantly left, right, 

or bilateral cerebral hemispheric damage. Those with 

signs indicating left hemispheric damage were found to 

perform worse on dsf, while subjects believed to show 

evidence of right hemispheric damage performed more poorly 

on dsb. The "gap" between dsf and dsb scores was found 

to increase with age among the right-side damaged group, 
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while the "gap" appeared to decrease with increasing 

age among those having left-side damage. These findings 

were interpreted by Rudel and Denckla as evidence that 

the left cerebral hemisphere subserves auditory-verbal 

processing, which is seen as a basic component of the 

dsf task. The right cerebral hemisphere was viewed as 

primarily subserving a visual-spatial component, reflected 

in dsb performance. 

Some researchers have not found evidence which 

supports the notion of differential hemispheric 

specialization for the recall of dsf and dsb. 

Consequently, the diagnostic significance of impaired 

performance on the forward and/or backwards portions 

of the Digit Span subtest remains unclear (Costa, 1975; 

Richardson, 1977). The study by Costa is noteworthy 

in that subjects were classified as having left or right 

cerebral lesions on the basis of confirming evidence 

such as a clinical neurological exam and laboratory tests 

including EEG and neuroradiography procedures. Although 

no correlation was found between performance on dsf or 

dsb and the side of cerebral lesion, a strong correlation 

was evident between visuospatial deficiencies and lowered 

dsb performance. This study also argues against the 

limiting of visuospatial processing solely to the right 

cerebral hemisphere, since patients with documented 

lesions in either hemisphere were found to display 

deficiencies in visuospatial functioning. 

Several authors have noted that the dsf and dsb 

tasks show considerable overlap. Black (1986) noted 

that his data did not support a "double dissociation" 

of the relationships between dsf and verbal measures 

and between dsb and nonverbal measures. Black suggests 

that considerable overlap probably exists, where both 

the dsf and dsb tasks require intact verbal short-term 

memory and attention-concentration factors, but the dsb 
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task also requires verbal mediation. Support for this 

view was evident from Black's finding that dsb was a 

more sensitive measure of brain damage than was dsf. 

Using a sample of brain-damaged adults. Black found that 

dsb, but not dsf, was significantly different from that 

expected based on the Full Scale IQ score from the 

Wechsler Adult Intelligence Scale. This finding is also 

consistent with the notion that dsb performance depends 

on a wider range of cognitive skills than dsf performance 

and may involve more generalized neuroanatomical 

structures. 

Earlier caveats offered should be kept in mind in 

regard to these inferences of underlying neurological 

processes based solely on behavioral measures. However, 

the consistency across studies with the formulations 

of Rourke and his associates is noteworthy in terms of 

the association of performance on tasks emphasizing 

visual-spatial ability, complex problem-solving, and 

hypothesized dependence particularly on the right cerebral 

hemisphere. A similar consistency across studies is 

also evident in the association of linguistic processing, 

particularly of rote verbal material, with hypothesized 

dependence primarily upon the left cerebral hemisphere. 

As has been noted previously, study of the 

associations among these variables and constructs can 

be useful despite the controversy over the use of 

neurological terminology. As Kaufman (1979) suggests, 

strengths and weaknesses derived from scores on any given 

battery of cognitive tests are best interpreted as 

potential evidence of a student's preferred mode of 

processing information and the type of remedial 

program likely to be most effective, rather than as 

necessarily implying neurological impairment. In this 

regard, the present study is viewed as an investigation 

of the relationship between behavioral variables. 
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Age, Sex and Socioemotional Factors 

Research Hypothesis 4. The chronological ages of 

subjects at the time of their initial referral for special 

education services will be compared across groups. As 

noted earlier (Rourke, 1989), some support has been found 

for the expectation that students of the Group A subtype 

will tend to show a worsening in their performance over 

time along several key measures. With advancing years, 

these students show no particular difficulty keeping 

up with age-mates on tasks emphasizing rote skills. 

However, Group A students show increasing difficulty 

on visual-spatial- organizational tasks and in meeting 

the increasing demands placed upon them for complex 

problem-solving. Deficiencies found among Group R-S 

students in rote, verbal skills, such as phonetic 

analysis, appear to remain relatively stable in 

comparison. This may be due to a basal effect resulting 

from there being less emphasis on rote skill development 

with advancing age as compared to complex problem-solving 

ability. Students meeting the Group A criteria are 

therefore expected to show a tendency to be identified 

later than those fitting the Group R-S criteria. 

Groups A and R-S will also be compared in terms 

of the ratio of male-to-female students included in them. 

Most groups of students with learning disabilities, 

whether they are heterogenous samples, or selected 

subtypes (such as Group R-S), show a marked preponderance 

of males in relation to the proportion of females (Ozols 

and Rourke, 1991). However, numerous researchers have 

noted that the ratio of males-to- females found among 

samples of Group A students tends to approximate an equal 

distribution (Strang and Rourke, 1978; Rourke, 1989). 

It remains unclear as to why this factor should differ 

selectively for the Group A subtype, but it does provide 



68 

additional external validation for the distinctiveness 

of this group. 

Research Hypothesis 5. In the present study, the 

ratio of males-to-females is expected to be approximately 

one-to-one among Group A students, but to show a 

significant preponderance of males among Group R-S. 

This measure also provides another check as to whether 

groups derived using the WJ-R are comparable to those 

selected by Rourke and his associates using the WRAT. 

Research Hypothesis 6. An additional comparison 

between groups will be done using the number of students 

from each group that have been programmed to receive 

related counseling services. Rourke's (1982) position 

is that Group A students are particularly deficient in 

the nonverbal, complex problem-solving skills emphasized 

in interpersonal relationships. It is anticipated 

therefore, that Group A will have poorer social relations 

with others, and will more likely be perceived by school 

personnel as in need of supportive counseling services 

than Group R-S to help them improve their social skills 

and to deal with repercussions resulting from deficiencies 

in their social behavior. 



CHAPTER III 

PROCEDURES 

Design of the Study 

The present study uses an ex post facto method in 

which psychometric data collected on students found to 

be eligible as learning disabled in the public schools 

of a West Texas region was analyzed within the context 

of Rourke's (1982) theoretical model for central 

processing deficiencies. Individual psychometric data 

was obtained on a pool of approximately 360 students 

with learning disabilities who: (a) meet the Texas 

Education Agency's (1980) criteria for learning 

disability, and (b) have recently been tested using the 

Wechsler Intelligence Scale for Children-Third Edition 

(WISC-III) and the Woodcock-Johnson Psychoeducational 

Battery-Revised (WJ-R). 

As will be described in more detail later in this 

chapter, two groups, designated as Group A and Group 

R-S, were selected from a pool of approximately 360 

students with learning disabilities as described above. 

For inclusion in Group A, subjects were required to show 

an academic achievement pattern in which oral reading 

and spelling skills were significantly higher than math 

calculation skills. Subjects for inclusion in Group 

R-S were chosen based on their showing the reverse 

pattern, namely, having adequate math calculation skills, 

but relatively weaker abilities in oral reading and 

spelling. Thirty students were included in each of the 

two groups. Group A and Group R-S, yielding a total of 

60 students whose student records provided data for the 

statistical analyses in this study. 

Scores obtained using the WISC-III and WJ-R were 

compared across groups to see if specific relationships 

among the measures were evident as expected based on 
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earlier research and as predicted by Rourke's theoretical 

model. In addition to comparisons using these normative 

measures, the groups were also compared along several 

non-normative measures to see if hypothesized 

relationships which stem from previous findings and 

Rourke's theoretical views would be evident on these 

additional variables as well. These latter measures 

included: (a) the chronological age of students at the 

time of initial referral for evaluation to determine 

eligibility for special education services, (b) the ratio 

of males-to-females included within each group, and (c) 

the proportion of students within each of the groups 

scheduled to receive counseling as a related service. 

Subjects 

The subjects for this study were selected from among 

special education students identified as having a learning 

disability in two rural Special Education cooperatives 

which include a total of 17 school districts that are 

located near administrative centers in Littlefield, Texas, 

and Levelland, Texas. The special education records 

of approximately 360 students identified as having a 

learning disability were reviewed. All of these students 

had been tested using the WISC-III and the WJ-R from 

11/91 through 4/93 by an experienced, state- credentialed 

educational diagnostician or associate school 

psychologist. 

From this pool of 360 students, subjects were 

selected for inclusion as members of Groups A or R-S. 

Thirty students were identified as meeting the criteria 

for inclusion in Group A. Forty-eight students were 

found to meet the criteria for Group R-S. In order to 

derive groups of equal sizes, only 30 of these 48 students 

were selected for inclusion in Group R-S. An extreme 

group procedure (Gorg and Gall, 1989, p. 544) was used 
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wherein the 30 students who showed the greatest difference 

in achievement scores between the Basic Reading Skills 

and Basic Writing Skills composite scores versus the 

Basic Math Skills composite score from the WJ-R were 

retained for inclusion in Group R-S. 

All students included in either Group A or Group 

R-S were required to meet the following criteria: 

1. Students must have met the eligibility 

requirements for classification as learning disabled 

in one or more academic areas according to the 

quantitative method as outlined by the Texas Education 

Agency ("Regulations," 1980). This requires that an 

achievement score in one or more academic area be at 

least one standard deviation below the IQ score obtained 

for that student. 

2. Students must have a Full Scale IQ score between 

75 and 125. 

3. Students must be between the ages of 7 years 

and 16 years, 11 months at the time of the most recent 

testing. Although there is evidence that the 

characteristic differences between Groups A and R-S can 

be obtained with students as young as six years of age 

(Ozols and Rourke, 1991), it appears the distinctions 

between the groups become more evident with advancing 

age (Rourke and Fuerst, 1991). For this reason, children 

below 7-0 years were not included. 

4. Students must be right-handed (following the 

procedure adopted by Rourke and Finlayson, 1978, Rourke 

and Strang, 1978, and Ozols and Rourke, 1991). Although 

the necessity of this requirement has not been 

demonstrated, there is evidence that speech is localized 

in the right hemisphere in approximately 30 percent of 

left-handers as compared to only about five percent of 

right-handers (Springer and Deutsch, 1985). Since 

Rourke's model is based on differences in the way the 
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cerebral hemispheres process information, this procedure 

was followed in order to minimize any confounding effect 

that might otherwise result. 

5. Students must not also have been identified 

as having any other special education primary handicap, 

such as emotional disturbance, or orthopedic, hearing 

or visual handicap. 

Group A and Group R-S Selection 

In addition to the requirements listed above, 

students were selected for Group A based on their showing 

an academic achievement pattern of specific weakness 

in mechanical math skills relative to skill levels for 

word pronunciation and spelling. Using scores from the 

WJ-R, for inclusion in Group A, students were required 

to have obtained a scale score from the Basic Math Skills 

composite score that was one standard deviation, or 15 

or more points, below the scale scores from the Basic 

Reading Skill and the Basic Writing Skills composite 

scores. For inclusion in Group R-S, students were 

required to show the reverse pattern of that for Group 

A, namely, scale scores for Basic Reading Skills and 

Basic Writing Skills which were 15 or more points lower 

than that obtained on the Basic Math Skills composite 

score. As noted previously, these particular academic 

measures were chosen to provide measures of skills similar 

to those measured by subtests from the Wide Range 

Achievement Test (WRAT), which was used in earlier studies 

to select the desired subgroups of students with learning 

disabilities. 

Varying criteria have been used by different 

researchers in determining relative strengths and 

weaknesses across academic domains. For example, Strang 

and Rourke (1985) required that the WRAT Arithmetic 

achievement grade level score be two or more years below 
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the WRAT Reading and Spelling grade level scores. 

However, a two-grade discrepancy is not equal 

statistically across age levels, so students of different 

ages would not be uniformly selected. Pennington (1991) 

suggests that use of a specified discrepancy based on 

the test's standard deviation is preferable. 

Instruments 

Wechsler Intelligence Scale for Children-Ill 

Scores from the WISC-III were obtained for all 

subjects. Two of the dependent measures from the WISC-III 

used in the statistical analyses (Performance IQ and 

Verbal Comprehension) together are based on nine 

"standard" subtests (with the Arithmetic subtest omitted). 

These nine subtests include Information, Similarities, 

Vocabulary, Comprehension, Picture Completion, Coding, 

Picture Arrangement, Block Design, and Object Assembly. 

In addition, all subjects were given the Digit Span 

subtest, an "optional" subtest that is not required for 

calculation of the Verbal, Performance, or Full Scale 

IQ scores. Measures obtained from the Digit Span subtest 

included scores for the digit span forward (dsf) and 

the digit span backward (dsb) components, and for the 

"gap," or difference, obtained from dsf minus dsb. These 

latter three measures were recorded in raw score form 

and, by use of the normative data provided in an appendix 

of the WISC-III manual, were converted to percentile 

scores. These percentile scores were then transformed 

to scale scores by use of a conversion table (Sattler, 

1974) to allow certain statistical analyses using these 

measures. 

Two other "optional" subtests available on the WISC-

III, Symbol Search and Mazes, were not administered. 

These subtests are not necessary to obtain Verbal, 
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Performance, or Full Scale IQ scores, and are often 

eliminated for the sake of expediency. 

The WISC-III protocol provides for the calculation 

of several factors which were used for comparisons between 

groups in the present study. These include Verbal 

Comprehension (derived from the Information, Similarities, 

Vocabulary, and Comprehension subtests). Performance 

IQ (derived from the Picture Completion, Coding, Picture 

Arrangement, Block Design, and Object Assembly subtests), 

and Full Scale IQ (derived from all ten "standard" 

subtests. (See the Description of Tests and Subtests 

located in the Appendix for reliability and validity 

indices and other information pertaining to the WISC-Iii.) 

Woodcock-Johnson Psychoeducational 
Battery-Revised 

The WJ-R was administered to all subjects. Data 

from three composite scores, which are derived from six 

achievement subtests, was obtained using the WJ-R. The 

composite scores included: Basic Reading Skills (derived 

from the Letter-Word Identification and Word Attack 

subtests), Basic Writing Skills (derived from the Proofing 

and Dictation subtests), and Basic Math Skills (derived 

from the Quantitative Concepts and Calculation subtests). 

The WJ-R meets acceptable levels of reliability and 

validity, as discussed earlier (p. 60). Additional 

descriptive information regarding the WJ-R subtests and 

composite scores is located in the Appendix. 

Scores from the WJ-R (and WISC-III) were recorded 

from the special education files of students meeting 

the criteria for inclusion in either Group A or Group 

R-S. No personally identifying data was recorded. All 

scores from these two tests were recorded in standard 

score form, with the exception of raw scores recorded 

from the Digit Span components as noted earlier. 
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Hypotheses 

As described in the previous chapter, one of the 

purposes of the present study was to determine whether 

the identification of particular subtypes of students 

with learning disabilities described in the research 

literature can be replicated and validated using 

psychometric instruments that are more current and, to 

some extent, more technically adequate. Another aspect 

of the present study involved comparisons of the groups 

on novel measures and the testing of predictions that 

follow from previous studies and the theoretical model 

offered by Rourke (1982). 

Hypothesis 1 

Using measures obtained from the WISC-III, it was 

predicted that similar relationships will be obtained 

for Groups A and R-S (identified using achievement scores 

from the WJ-R) as has been documented in the learning 

disability research literature using measures from the 

WISC. More specifically, using within-group comparisons, 

students with learning disabilities selected for inclusion 

in Groups A and R-S were expected to show contrasting 

profiles on the WISC-III. It was predicted that the 

Verbal Comprehension factor would be significantly greater 

than the Performance IQ for Group A, and that the Verbal 

Comprehension factor would be significantly less than 

the Performance IQ for Group R-S. (See Figure 4 for 

a listing of this and other predicted outcomes). 

Hypothesis 2 

Using comparisons between the two groups, it was 

expected that the Verbal Comprehension factor of Group 

A would be significantly greater than the Verbal 

Comprehension factor of Group R-S. Also, it was predicted 

that the Performance IQ of Group A would be significantly 



76 

Group A 

Hypothesis 1 

(VC > PIQ) 

Group R-S 

(PIQ > VC) 

Hypothesis 2 

VC Factor > 

PIQ < 
VC Factor 

PIQ 

Hypothesis 3 

dsf > 

dsb < 

dsf - dsb "gap" > 

dsf 

dsb 

dsf - dsb"gap" 

Hypothesis 4 

% males % males 

Hypothesis 5 

CA when 

referred 

CA when 

referred 

Hypothesis 6 

% receiving 

counseling > 

% receiving 

counseling 

Figure 4. 

Hypotheses Comparing Groups A and R-S 
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less than the Performance IQ of Group R-S. These results 

were expected despite the Full Scale IQs being equivalent 

across groups. 

Hypothesis 3 

The two groups were expected to perform 

differentially on the three measures derived from the 

Digit Span subtest. These three measures are: (a) digit 

span forward (dsf), (b) digit span backward (dsb), and 

(c) "gap," or digit span forward minus digit span 

backward. Data for these three measures is customarily 

collected in the course of standardized administration 

procedures for the WISC-III. However, as noted earlier, 

these measures traditionally have not been examined 

separately. 

Given Rourke's (1989) position that Group R-S has 

an underlying strength in visual-spatial abilities, it 

was predicted that Group R-S will do significantly better 

on measure (b) above than will Group A. Based on Rourke's 

view that rote verbal skills underlie phonetic analysis, 

it was predicted that Group A will be superior to Group 

R-S on measure (a) above. Also, Group A was expected 

to show a larger "gap," relative to Group R-S, using 

measure (c) above. 

Hypothesis 4 

The proportion of males included in Group A was 

expected to be significantly less than the proportion 

of males included in Group R-S. 

Hypothesis 5 

The chronological age of students at the time of 

their initial referral for Special Education evaluation 

was expected to be significantly greater for Group A 

than for Group R-S. 
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Hypothesis 6 

The proportion of students receiving Special Education 

counseling as a related service was expected to be 

significantly greater among Group A students than Group R-S 

students. 

The results obtained and the statistical analyses 

pertaining to these hypotheses will be presented in the next 

chapter. Following this, a discussion of the findings and 

other relevant issues will be presented. 



CHAPTER IV 

RESULTS 

This chapter presents the statistical data, tables 

and results of the statistical analyses. Demographic 

characteristics of the 60 students involved in this study 

(30 subjects per group) are presented in Table 1. The 

means and standard deviations of measures from the Wechsler 

Intelligence Scale for Children-Third Edition (WISC-III) 

and the Woodcock-Johnson Psychoeducational Battery-Revised 

(WJ-R) for Groups A and R-S appear in Tables 2 and 3. 

Following this, the results of within-group and 

between-group comparisons which correspond to the hypotheses 

presented in the previous chapter are given. The level 

of statistical significance has been set at £ < .05. 

Table 1 

Demographic information About Group A 
and Group R-S Students Included 

in the Present Study. 

Demographic Group A Group R-S 

Data 

Ethnicity 

% Hispanic 43.33 53.33 

% Caucasian 36.67 43.33 

% Black 20.00 3.33 

Gender 

% Male 53.3 63.3 

% Female 46.7 36.7 

Chronological Age (months) 122.47 126.87 

79 
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Table 2 

Means and Standard Deviations of WISC-III 
Measures for Group A and 

Group R-S Students 

WISC-III 

Measures 

Information 

Similarities 

Arithmetic 

Vocabulary 

Comprehension 

Digit Span 

Picture Completion 

Picture Arrangement 

Block Design 

Object Assembly 

Coding 

Verbal IQ 

Performance IQ 

Full Scale IQ 

Verbal Comprehension 

Percentual Oraanization 

Grou 

Mean 

7.70 

8.23 

6.27 

7.87 

8.33 

7.17 

9.23 

7.40 

6.93 

8.03 

8.00 

87.50 

87.10 

86.33 

90.17 

88.70 

ip A 

SD 

3.25 

3.20 

2.12 

2.91 

3.84 

2.45 

3.07 

3.66 

2.75 

3.09 

2.80 

14.33 

12.42 

12.45 

15.59 

1 1 .82 

Group 

Mean 

7.43 

7.60 

8.07 

7.33 

8.17 

6.93 

10.40 

9.20 

8.43 

9.20 

9.60 

87.37 

95.73 

90.47 

87.53 

96.60 

R-S 

SD 

3.12 

2.96 

2.83 

3.08 

3.42 

2.55 

2.80 

2.92 

3.76 

2.31 

2.36 

14.53 

12.47 

10.87 

15.21 

1 3.16 

Freedom from 
Distractibility 82.43 10.13 86.90 12.23 

(Note: normative data for the first eleven measures listed 
above are based on a mean of 10; normative data for the 
last six measures listed above are based on a mean of 100 
and standard deviation of 15.) 



81 

Table 3 

Means and Standard Deviations of Woodcock-
Johnson Achievement Test-Revised Measures 

for Group A and Group R-S 

Group A Group R-S 

Academic Subject Mean SD Mean SD 

Basic Reading Skills 92.70 11.07 73.20 12.98 

Basic Writing Skills 87.67 11.33 72.97 12.11 

Basic Math Skills 69.93 11.50 100.90 11.08 

(Note: normative data for these measures are based on a 
mean of 100 and standard deviation of 15.) 

Tests of Hypotheses 

The first two hypotheses predicted certain outcomes 

for within-group and between-group comparisons involving 

the Verbal Comprehension and the Performance IQ scores. 

As Figure 4 in the preceding chapter illustrates. Hypothesis 

1 predicted that Group A students would score significantly 

higher on the Verbal Comprehension measure in relation 

to their Performance IQ. Group R-S was expected to show 

the reverse pattern, with a significantly larger Performance 

IQ in relation to their score on the Verbal Comprehension 

measure. 

The second hypothesis also pertained to the Verbal 

Comprehension and Performance IQ scores, but involved 

comparisons between the two groups. Specifically, it was 

predicted that Group A, in relation to Group R-S, would 

obtain a significantly higher value on the Verbal 

Comprehension measure and a significantly lower value on 

the Performance IQ score. Descriptive group statistics 

for these measures are presented in Table 4. As is evident 

in Table 4, the direction of the differences both between 
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and within Group A and Group R-S on these measures was as 

predicted. 

Table 4 

Means and Standard Deviations for the Verbal 
Comprehension and Performance IQ Scores 

for Group A and Group R-S 

Verbal Comprehension Performance IQ 

Mean SD Mean SD 

Group A 90.17 15.59 87.10 12.42 

Group R-S 87.53 15.21 95.73 12.47 

The results of the analysis of variance for a mixed 

design (with the Performance IQ and Verbal Comprehension 

scores as repeated dependent measures and the grouping 

as the independent variable) are displayed in Table 5. 

As Table 5 indicates, a significant interaction effect 

was present (F (1,58)=7.14, 2<.010). Simple effect testing 

with the Tukey method for within-group differences between 

the Verbal Comprehension and Performance IQ scores indicated 

that the difference between the Verbal Comprehension and 

Performance IQ scores for Group A was not significant, 

Q (1, 58)=1.45, 2>.05. For Group R-S, this comparison 

was significant, Q (1, 58)=3.89, £<.01. 

Partial confirmation was also obtained for Hypothesis 

2, which involved comparisons between Group A and Group 

R-S using the Verbal Comprehension and Performance IQ 

scores. As Table 6 indicates, simple effect testing using 

t-tests to compare the two groups on Verbal Comprehension 

and Performance IQ indicated that the groups differed 

significantly on the Performance IQ, t (58)=2.69, £=.009. 

The difference between the two groups using Verbal 

Comprehension scores was not significant, however. 
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Table 5 

Analysis of Variance of Within-Group Comparisons of 
the Verbal Comprehension Factor and Performance 

IQ for Group A and Group R-S 

Between-Subj ect 

Type 

Error 

Within-Subject 

Dif 

Dif X Type 

Error Within 

SS 

270.00 

15008.87 

197.63 

953.03 

7731 .33 

df 

1 

58 

1 

1 

58 

Table 6 

MS 

270.00 

258.77 

197.63 

952.03 

133.30 

F 

1 .04 

1 .48 

7.14 

£ 

.311 

.228 

.010 

Results of T-tests Comparing Group A and 
Group R-S on the Verbal Comprehension 

and Performance IQ Scores 

Comparison df t value 

Verbal Comprehension 

Performance IQ 

58 

58 

.66 

-2.69 

.510 

.009 

In the third hypothesis, the variables used to compare 

Group A and Group R-S included measures from the digit 

span forward (dsf), the digit span backward (dsb), and 

the "gap" between dsf and dsb. These three measures were 

recorded as percentile scores, and then transformed to 

standard scores using a conversion table (Sattler, 1974). 

It was predicted that Group A would obtain significantly 

higher scores than Group R-S on the dsf and gap measures, 

while Group R-S was expected to score significantly higher 



than Group A on the dsb measure. Descriptive statistics 

of these variables are presented in Table 7. 
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Table 7 

Means and Standard Deviations for the Digit 
Span Forward (DSF), Digit Span Backward 

(DSB), and Gap Scale Scores 

Group A 

Group R-S 

DSF 

Mean 

82.03 

81 .93 

SD 

13.95 

16.66 

DSB 

Mean 

77.37 

79.77 

SD 

10.93 

12.85 

Gap 

Mean SD 

95.07 

95.17 

15.12 

1 5.71 

Results from t-tests comparing Group A and Group R-

S on the dsf, dsb, and gap measures are presented in Table 

8. As indicated, none of the differences between groups 

on these measures approached statistical significance. 

Table 8 

Results of T-tests Comparing Group A and Group 
R-S on the Digit Span Forward, Digit Span 

Backward, and Gap Measures 

Comparison df t value 

Digit Span Forward 

Digit Span Backward 

Gap 

58 

58 

58 

.03 

-.78 

-.03 

.980 

.439 

.980 

Hypothesis 4 pertained to the ratio of males-to-females 

in the respective groups. A significantly smaller 

proportion of males was expected in Group A, as compared 

to that of Group R-S. The proportions of each sex included 

in Group A and Group R-S and the chi-square analysis 
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comparing Group A and Group R-S in terms of the males-to-

females ratio are presented in Table 9. The results 

obtained did not indicate any significant differences in 

the relative proportions of males-to-females between the 

groups. 

Table 9 

Chi-Square Analysis of Males-to-Females 
Between Group A and Group R-S 

Group A Group R-S Row Total 

Male 19 (53.3%) 16 (63.3%) 35 (58.3%) 

Female 11 (46.7%) 14 (36.7%) 25 (41.7%) 

Column Total 30 (50%) 30 (50%) 

Chi-Square .27429 df = 1 Significance .60047 

The fifth hypothesis predicted that Group A students 

would tend to be identified as having a learning disability 

at older chronological ages than Group R-S students. The 

means and standard deviations for the chronological ages 

of Group A and Group R-S students when initially referred 

for Special Education evaluation are presented in Table 

10. Results from a t-test of this comparison determined 

that the difference between groups on this measure was 

not significant (t (58) = 1.30, £ = .199). 

The sixth hypothesis predicted that the proportion 

of Group A students scheduled to receive special education 

counseling services would be significantly greater than 

that for Group R-S. As the chi-square analysis shown 

in Table 11 indicates, this variable proved to distinguish 

markedly between the two groups (X^ (1) = 8.366, £ = .004). 

The groups differed in the manner expected, with a 
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significantly greater percentage of Group A students 

receiving counseling services than Group R-S students. 

Table 10 

Means and Standard Deviations of the Chronological 
Ages of Group A and Group R-S Students When 
Referred for Special Education Evaluation 

Chronological Age (Months) 

Mean SD 

Group A 

Group R-S 

104.67 

97.93 

22.56 

17.22 

Table 11 

Chi-Square Analysis of the Proportion of 
Group A and Group R-S Students Receiving 
Special Education Counseling Services 

Counseling 

Total 

Group A Group R-S Row 

Yes 

No 

Column Total 

Chi-Square 8.366 

9 (30%) 

21 (70%) 

30 (50%) 

df = 1 

0 (0%) 15% 

30 (100%) 85% 

30 (50%) 

Significance = .004 

From the foregoing analyses, it can be seen that the 

predicted relations between Group A and Group R-S were 

only partially confirmed. Of the six hypotheses presented, 

three were not confirmed, two hypotheses were partially 

confirmed, and one hypothesis was strongly confirmed. 

The implications of these results will be discussed 

in the following chapter. Chapter V will also include 



87 

a discussion of practical applications of research findings 

to educational settings and limitations of this study. 

Finally, suggestions regarding future research will also 

be presented. 



CHAPTER V 

DISCUSSION 

This chapter presents a brief review of the purposes 

and objectives of this study. The six hypotheses presented 

previously will also be reviewed and examined in terms 

of how the results obtained may be interpreted. Limitations 

of the present study and recommendations for future research 

are also discussed. 

Review of the Purpose and Objectives 

The purpose of this study was to replicate the 

identification of specific subtypes of learning disabilities 

as has been documented in the research literature by Rourke 

and his associates (Rourke and Finlayson, 1978; Strang 

and Rourke, 1983; Rourke and Fuerst, 1991), but by using 

psychometric instruments that have adequate reliability 

and validity, and by using the most current versions 

available. The use of updated, psychometrically adequate 

test instruments in the present study will more closely 

approximate psychoeducational assessment procedures as 

currently practiced in the public schools. This may 

facilitate our understanding of students who show features 

characteristic of particular learning disability subtypes 

as indicated by scores from current psychometric 

instruments, by allowing application of findings from 

research studies that involved outdated tests. This may 

be of considerable practical benefit, considering that 

approximately one million public school students are given 

individual psychoeducational assessments each year (Hagin 

and Silver, 1990). 

Specific questions which this study sought to answer 

were: 

(1) Using updated test instruments which have 

acceptable psychometric properties (Wechsler Intelligence 

88 
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Scale for Children-Third Edition and Woodcock-Johnson 

Psycho-educational Battery), can subgroups of students 

with learning disabilities be identified which approximate 

those identified by Rourke and his associates? 

(2) Will the two subgroups of students with learning 

disabilities differ on various measures according to 

predictions which follow from previous studies and Rourke's 

(1989) theoretical formulations? 

Review of Hypotheses, Results, 
and Interpretations 

Hypothesis 1 predicted that Group A and Group R-S 

would show within-group differences, using the WISC-III, 

between the Verbal Comprehension measure and the Performance 

IQ, in a manner similar to that found by Rourke and 

Finlayson (1978), who used the WISC. It was predicted 

that, for group A, the Verbal Comprehension factor would 

be significantly greater than the Performance IQ, and that, 

for Group R-S, the Performance IQ would be significantly 

greater than the Verbal Comprehension factor. As Table 

4 in the preceding chapter indicates, the direction of 

the obtained results were as expected for both groups. 

However, the difference reached statistical significance 

only in the case of Group R-S. An interpretation of these 

results will be presented below, together with the 

discussion of the results pertaining to Hypothesis 2. 

The second hypothesis predicted that, using 

between-group comparisons. Group A would exceed Group R-S 

on the Verbal Comprehension measure, but would be 

significantly below Group R-S on the Performance IQ. Again, 

the obtained results were in the predicted direction for 

both measures, as can be seen in Table 4, but reached 

statistical significance only in the case of the Performance 

IQ. 
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The outcomes that were predicted in Hypotheses 1 and 

2 served as a means to confirm the similarity of Groups 

A and R-S, as identified using the Woodcock Johnson-Revised 

(WJ-R) Achievement Test in the present study, with those 

students designated as Group A and Group R-S by Rourke 

and his associates. Rourke and Finlayson (1978) found 

that Group A and Group R-S students, as identified using 

the WRAT, showed contrasting profiles on the WISC. In 

their study. Group A youngsters had a significantly higher 

Verbal IQ in relation to their Performance IQ, whereas 

Group R-S showed the reverse pattern. In addition, the 

Verbal IQ of Group A was found to be significantly higher 

than that of Group R-S, while Group R-S obtained a 

significantly higher Performance IQ than did Group A. 

Based on the results obtained in the present study 

in regard to the first two hypotheses, it appears that 

Group R-S in the current study more closely resembles the 

students included in Group R-S of Rourke's research than 

is the case for Group A. This finding likely reflects 

the degree to which students in the present study 

demonstrated the features used for inclusion in either 

Group A or Group R-S. As the present writer was engaged 

in examining student files to determine whether to include 

a given student in either Group A or Group R-S, it became 

evident that: (1) as has been noted previously (Rourke, 

1989), Group A students are considerably more rare than 

are Group R-S students, and (2) among those students meeting 

the Group R-S criteria, there were many more extreme cases 

than were found among Group A students, in terms of the 

differential between oral reading and spelling skills versus 

arithmetic skills. 

As Table 3 illustrates, the average differential 

between academic skill levels among Group R-S students 

was much greater than that of Group A students (an average 

difference of 20.25 and 27.82 scale score points for Group 
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A and Group R-S, respectively). This being the case, it 

appears that Group R-S subjects in this study included 

more extreme representatives of this subtype and so would 

be more likely to demonstrate significant findings based 

on features associated with this subtype. 

A review of the data from the Rourke and Finlayson 

(1978) study indicates that the actual difference between 

reading and spelling versus arithmetic scores for their 

Group A subjects (an average of 3.86 years, using grade 

equivalent scores) was far greater than the selection 

criteria they required for inclusion in Group A (reading 

and spelling grade-equivalent scores at least 2.0 years 

below the arithmetic grade-equivalent score). The Rourke 

and Finlayson (1978) study also reported having selected 

the 45 subjects used in their study "from over 2000 subjects 

who had received an extensive battery of neuropsychological 

tests" (p. 124). Their report does not state whether the 

subjects finally selected for inclusion in Group A were 

randomly chosen from all those who met the group criterion, 

or if an extreme-group method was used, as in the present 

study. In either case, given the rather large differential 

evident in scores across academic subjects for their Group 

A subjects, it appears that the extent of the differences 

found between their groups may be confined to the more 

extreme representatives of students having a specific 

disability in math. 

Comparisons with the criteria for Group A and Group 

R-S selection used in previous research indicates that 

the selection criteria used in the present study was at 

least as stringent as that typically used. For example, 

Casey and Rourke (1991) used a selection criteria for 

students identified as Group A or Group R-S based on a 

minimum difference of 10 standard score points between 

scores in oral reading and spelling versus arithmetic. 

Other researchers set their selection criteria in terms 
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of grade equivalent scores (Ozols and Rourke, 1991; DeLuca, 

Rourke, and Del Dotto, 1991), making direct comparisons 

with the criteria used in this study difficult. As noted 

previously, use of grade equivalent scores has been 

criticized since a particular discrepancy in grade-

equivalent scores is not equal statistically across age 

levels (Pennington, 1991). 

The present study required one standard deviation 

(15 standard score points) difference between oral reading 

and spelling versus arithmetic for inclusion in either 

Group A or Group R-S. As noted above, the actual average 

difference obtained for Group A students who were included 

in this study was 20.25 scale score points. The difference 

across academic subjects (in the opposite direction) for 

students in Group R-S was an average of 27.82 scale score 

points. Given the positive result associated with Group 

R-S on the comparison conducted for Hypothesis 1, and the 

substantially larger differential evident among Group R-S 

in terms of intra-academic profile, it appears that a more 

strict criteria for Group A selection is needed to obtain 

a sample which is extreme enough to demonstrate a difference 

in verbal versus nonverbal skills, as reflected on the 

Verbal Comprehension factor and Performance IQ of the 

WISC-III. 

It should also be noted that use of the Verbal 

Comprehension score for statistical comparisons in the 

present study deviates from the procedure used in many 

earlier studies. For example, Rourke and Finlayson (1978) 

and Strang and Rourke (1983) used the Verbal IQ instead 

for comparisons with the Performance IQ. As discussed 

in the previous chapter, the Verbal Comprehension measure 

differs from the Verbal IQ only in that it excludes the 

Arithmetic subtest. Considering that students initially 

were assigned to their respective groups based, in part, 
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on arithmetic skills, involving the Arithmetic subtest 

in a dependent measure would appear to bias the results. 

Since the Arithmetic subtest is categorized among 

the verbal subtests of the WISC-III, use of the Verbal 

IQ rather than the Verbal Comprehension score would appear 

to make it less likely that the verbal measure would be 

higher than the Performance IQ for Group A. Indeed, 

inspection of Table 2 indicates that use of the Verbal 

IQ in place of the Verbal Comprehension score in the present 

study would have resulted in less support for the 

predictions in Hypotheses 1 and 2 that involve the Verbal 

Comprehension score. The use of the Verbal Comprehension 

score in the place of the Verbal IQ in the present study, 

therefore, cannot account for the lack of more consistent 

confirmation of Hypotheses 1 or 2. 

The third hypothesis made predictions that Group A 

and Group R-S would perform differently on three measures 

derived from the Digit Span subtest. As Figures 2 and 

3 illustrate, Rourke believed that Group A has a cognitive 

strength and weakness in auditory and visual memory, 

respectively. Group R-S is believed to show the opposite 

pattern, with better visual memory relative to auditory 

memory. Thus, if the account given by Gardner (1981) and 

others that the digit span forward task essentially tests 

auditory memory, while the digit span backward task assesses 

both auditory and visual memory, the two groups would then 

be expected to perform differentially on the two tasks 

in a predictable way. Group A would be expected to show 

a relative strength and weakness on the digit span forward 

and digit span backward tasks, respectively, whereas the 

reverse pattern would be anticipated for Group R-S. Group 

A would also be expected to show a significantly larger 

"gap," or difference, between the digit span forward and 

digit span backward scores than Group R-S. 
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As Table 8 indicates, none of these predictions were 

supported. This may be due to one or more of several 

factors. One obvious possibility is that Rourke's 

formulations in regard to the underlying neuropsychological 

profiles which he associates with Groups A and R-S are 

faulty, and so hypotheses generated from his theoretical 

position tend not to be supported. 

A factor that could have contributed to a false 

negative result (Type II error) is, as discussed above 

in relation to Hypotheses 1 and 2, that a more stringent 

criteria for group selection may have provided group samples 

that more closely resemble those documented in earlier 

research studies. This explanation does not appear strongly 

supported, however, in that the differences obtained are 

not even in the predicted direction for two of the three 

comparisons made. 

A third aspect which may account for the unsupported 

predictions of Hypothesis 3 has to do with the presumed 

differential association of the digit span forward and 

digit span backward tasks with verbal and visual memory, 

respectively. As noted earlier, these measures 

traditionally have been combined to yield a single measure 

which has often been interpreted as an index of short-term 

verbal recall (Sattler, 1974; Wechsler, 1949, 1979). 

In recent years, numerous studies have examined more 

closely the differences in the skills assessed by the digit 

span forward and digit span backward tasks. There appears 

to be considerable variety, however, in how these two tasks 

are conceptualized. Whereas Gardner refers to the digit 

span forward and digit span backward tasks as tests of 

auditory and visual memory, respectively, Kaufman (1979) 

makes the distinction that "the forward series requires 

skills at the automatic level of organization in contrast 

to the representational level ability needed for the 

backward series" (p. 151). Spafford (1989) presents still 
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another perspective, emphasizing differences in the 

complexity of the two tasks in her comment that "digits 

forward involves primarily rote memory and learning, while 

digits backwards involves memory plus the ability to 

manipulate and organize encoded information" (p. 116). 

It appears, then, that although there is widespread 

agreement that the two tasks measure somewhat different 

cognitive abilities, it is not at all clear precisely what 

these abilities are. From the results obtained in the 

present study in regard to the third hypothesis, it seems 

that the specific skills assessed by the digit span forward 

and digit span backward tasks are not particularly aligned 

with the strengths and weaknesses which distinguish Group 

A and Group R-S from one another. 

Hypothesis 4 involves the ratio of males-to-females 

among the students included in Groups A and R-S. Most 

groups of learning disabled students, whether they are 

heterogeneous samples, or selected subtypes (such as Group 

R-S), show a marked preponderance of males in relation 

to the proportion of females (Ozols and Rourke, 1991). 

Numerous researchers have noted, however, that the ratio 

of males-to-females found among samples of Group A students 

tends to approximate an equal distribution (Strang and 

Rourke, 1978; Rourke, 1989). It was expected, therefore, 

that the proportion of males in Group A would be 

significantly less than that of Group R-S. 

A chi-square analysis comparing the ratios of 

males-to-females of Group A and Group R-S did not indicate 

that the two groups differed significantly on this variable 

(Table 9). Examination of the relative proportions of 

males in the two groups (53.3% and 63.3% for Group A and 

Group R-S, respectively) indicates that the difference 

was in the predicted direction, but was not to a marked 

degree. 
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To understand this finding, it should be noted that, 

among Group A students in the present study, the proportion 

of males-to-females approximated a one-to-one ratio as 

expected. What appears to account for the lack of the 

expected significant difference between the groups is that 

Group R-S does not show as markedly high a proportion of 

males in relation to females as is typically found in the 

research literature. It is unclear if this is simply an 

anomaly of the particular sample used for Group R-S in 

the present study, or if the selection criteria, based 

on the particular WJ-R subtests used, actually identifies 

a more equal ratio of the sexes than other subtyping 

methods. 

The fifth hypothesis pertained to the relative ages 

of Group A and Group R-S students when they were initially 

referred for a special education evaluation. Although 

not well documented, some evidence has been reported 

indicating that students of the Group A subtype tend to 

show a worsening of their performance on measures of 

visual-spatial-organizational tasks and in meeting the 

increasing demands placed upon them for complex 

problem-solving (Rourke, 1989). Deficiencies found among 

Group R-S students in rote verbal skills, such as phonetic 

analysis, appear to remain relatively stable in comparison. 

Students meeting the Group A criteria were therefore 

expected to show a tendency to be identified later than 

those fitting the Group R-S criteria. 

As noted in the previous chapter (Table 10), the groups 

were not found to differ significantly on this measure. 

It is unclear whether this lack of confirmation of previous 

research findings is due to random peculiarities of samples 

used in the present study or in studies reported in the 

research literature. As discussed above, the Group A sample 

in the present study does not appear to display the 

characteristics representative of this group to the same 
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degree as samples in the research literature that are 

designated as Group A. Considering this, and that the 

difference between the groups in the present study on their 

age at the time of referral approached significance, 

suggests that with a more definitive sample of Group A 

students, results obtained on this measure may have 

supported the hypothesis. 

The last hypothesis predicted that Group A would have 

a higher proportion of students receiving special education 

counseling services than Group R-S. This hypothesis was 

very strongly supported. 

Numerous researchers have noted the association between 

specific deficiencies in math skills and social adjustment 

(e.g., Myklebust, 1975; Badian, 1983; Ozols and Rourke, 

1985). Rourke's (1985) position is that Group A students 

are particularly deficient in the nonverbal, complex 

problem-solving skills emphasized in interpersonal 

relationships. The finding in the present study that Group 

A and Group R-S differed significantly in terms of 

Performance IQ (Hypothesis 2) is consistent with Rourke's 

view that deficiencies in nonverbal problem-solving underlie 

the problems Group A students appear to have with social 

adjustment. The use of counseling services as a variable 

was chosen based on the rationale that if indeed Group 

A students are more likely to have poor social relations 

with others than Group R-S students, they are also more 

likely to be perceived by parents and school personnel 

as in need of supportive counseling services to help them 

improve their social skills and to deal with repercussions 

resulting from deficiencies in their social behavior. 

The difference evident between Group A and Group R-S 

in terms of the number of students receiving counseling 

services is particularly noteworthy considering the degree 

that this variable distinguished between the two groups. 

It was not anticipated by the present researcher that fully 
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30% of the Group A students would be scheduled to receive 

counseling services as part of their individual educational 

plan (lEP). The finding of a high rate of maladjustment 

among Group A students is consistent, however, with evidence 

gathered by Rourke, Young, Strang, and Russell (1986) who 

conducted one of the few longer-term developmental studies 

of these students. These researchers identified eight 

adults who had shown a pattern of deficiencies in nonverbal 

and arithmetic skills in their youth. Of the eight subjects 

involved in the study, four had been treated in inpatient 

settings for depression, possibly a consequence of chronic 

social maladjustment. 

The findings regarding socioemotional functioning 

in the present study, together with previous research, 

indicate that students showing the academic profile 

characteristic of the Group A learning disability subtype 

are at substantially higher risk for social and emotional 

problems which may well persist into adulthood. As more 

is learned about this high-risk population, efforts can 

be directed towards identifying them earlier and developing 

and implementing appropriate interventions to minimize 

the likelihood of social and emotional problems. 

Discussion of Problems and Limitations 

The present study used subjects drawn from a pool 

of students identified by the public schools as having 

a learning disability. School systems are guided by 

criteria developed by federal and state agencies to identify 

such students based on a discrepancy-based model of learning 

disabilities. This approach has been criticized (Fletcher, 

1985) as excluding students who have learning deficits 

but do not meet this particular criteria. It is possible 

that other students with specific academic profiles who 

do not meet the formal learning disability criteria would 
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also show characteristics that would warrant consideration 

as a learning disability "subtype." 

The sample size used in the present study imposes 

some limits on the degree of generalization that can be 

made from the findings. Despite efforts to review student 

files from a wide area (17 school districts), a larger 

sample size was not obtained, largely due to the relative 

rarity of Group A students as strictly defined (estimated 

to include approximately 5 to 10 percent of the school-

identified population of students with learning 

disabilities). 

The degree of generalization which can be done from 

the results of this study is also limited to a considerable 

extent by the very limited geographic region from which 

subjects were drawn. Specifically, the results can best 

be interpreted as indicative of public school-age students 

in a rural West Texas region who have been identified as 

having particular types of learning disabilities. 

Additional studies in other geographic locations are needed 

to determine how applicable the findings from the present 

study are to the general population of students who have 

specific learning disabilities in phonetic decoding or 

calculation. 

It should also be emphasized that the present study 

involved an ex post facto design. The data that was 

analyzed was obtained from archival sources. This study, 

therefore, was not an "experiment" in the traditional sense, 

in that no variables were manipulated. 

Summary and Suggestions for Further Research 

Partial support was evident for Rourke's theoretical 

model concerning the neuropsychological strengths and 

weaknesses which he proposed underlie the performance of 

Group A and Group R-S on a variety of measures. Two of 

the hypotheses that were not confirmed are not essential 
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to Rourke's formulations (the ratio of males-to-females 

in the respective groups and student chronological age 

at the time of special education referral), but were based 

on findings reported in earlier studies. 

The tasks involved in the Digit Span subtest appear 

to provide a test of the more central elements of the 

features proposed to be characteristic of Group A and Group 

R-S. As Rourke (1989) has noted, one of the defining 

features of Group A and Group R-S is a marked strength 

and weakness, respectively, in verbal-auditory attention 

and memory, particularly involving rote material. The 

digit span forward task appears to fit this description 

closely. Yet, no indication was evident in the present 

study that the two groups showed even a tendency to differ 

on this task in the expected manner. 

Considerable support was seen for the aspect of 

Rourke's formulations which note that Groups A and R-S 

differ significantly in terms of their functioning in 

visual-spatial-organizational skills. Despite having 

essentially equivalent Full Scale IQ scores, and being 

grouped on the basis of academic profile. Group A was found 

to score significantly below Group R-S on Performance IQ. 

And Group R-S scored substantially higher on Performance 

IQ than on the Verbal Comprehension factor. 

This study also provides support for the connection 

Rourke believes exists between poor nonverbal skills (as 

reflected by Performance IQ) and socioemotional 

difficulties. The measure of whether students received 

counseling services showed a high degree of discrimination 

between the groups in the direction expected, suggesting 

that there is considerable potential in further research 

along these lines. 

It remains unclear just how the socioemotional problems 

of Group A students develop. Clearly, they are not simply 

the result of learning difficulties, considering that Group 



101 

R-S showed learning deficits to at least the same degree 

as Group A. Rourke's view appears plausible, and is 

supported by evidence in the present study, that 

deficiencies in nonverbal perception and expression may 

underlie social ineptness among Group A students, which 

may lead to emotional and behavioral problems in response 

to difficulties with social relationships. 

From a practical standpoint, early identification 

of students with the Group A profile is important so that 

efforts to help these students develop their areas of 

deficiencies and to develop compensatory skills can be 

implemented. Rourke (1989) has outlined some general 

principles which he believes may be useful in providing 

support to students showing the Group A profile. A central 

suggestion is that parents and teachers, as well as the 

youngster, be provided appropriate information concerning 

the nature and significance of the student's 

neuropsychological profile. This is expected to help to 

keep expectations realistic and to facilitate the 

development of techniques which are tailored to the 

student's needs. Another suggestion given is that a 

systematic, step-by-step instructional approach be 

emphasized when working with Group A students. These 

youngsters are likely to be overwhelmed when presented 

with complex learning situations (e.g., doing a project 

in a science laboratory), yet can usually grasp the intended 

concepts if the information can be presented verbally in 

a systematic manner. 

Needed attention may also be provided to students 

with the Group A profile, given the higher risk for the 

development of emotional problems that seems to be 

associated with these students. Earlier interventions, 

based on a better understanding of the underlying factors 

which may predispose these youngsters to social and 
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emotional difficulties, may well serve to prevent or 

alleviate subsequent problems. 

Future researchers are encouraged to consider carefully 

the criteria they use to identify subjects for inclusion 

in Group A or Group R-S. Close examination of 

representative studies indicates that those students 

actually included typically showed far more extreme 

intra-academic differences than would be expected based 

simply on the stated criteria for group selection (e.g., 

Rourke and Finlyason, 1978). It is also important that 

close scrutiny be given to the specific academic measures 

by which students are assigned to groups intended to 

resemble the Group A or Group R-S subtypes as described 

in the research literature. It appears that close adherence 

to strictly phonetic reading and spelling tasks, together 

with mechanical calculation measures of math ability, are 

best suited to identify students with the desired profiles. 
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APPENDIX 

Description of Tests and Subtests 

Wechsler Intelligence Scale for 
Children-Ill (WISC-III) 

The third edition of the Wechsler Intelligence Scale 

for Children was published in 1991 (original version 

published in 1949, second edition in 1974). The WISC-III 

provides a measure believed to reflect the "global 

capacity" of an individual and consists of 13 subtests 

(including three "optional" subtests of Symbol Search, 

Digit Span, and Mazes) categorized as emphasizing "verbal" 

or "performance" skills. 

In regard to the validity of WISC-III scores, the 

manual for the instrument (1991) notes the substantial 

correlations between subtest and summative scores fromthe 

WISC-R and those from the WISC-III. Correlation values 

ranging from .81 to .90 for those measures used in the 

present study were reported. This information was 

presented as support for the validity of the WISC-III, 

given the "hundreds of published studies appearing since 

1974 that have provided evidence for the validity of 

the interpretations and the uses of the WISC-R" (p. 179). 

Studies regarding the internal validity of the WISC-III 

have found that the Verbal subtests correlate more highly 

with each other than with Performance subtests, and that 

Performance subtests correlate more highly with each 

other than with Verbal subtests. This is taken as 

evidence of convergent validity. The lower correlations 

of Verbal subtests with Performance subtests is evidence 

of divergent validity. 

Scores and factors which can be derived using varying 

combinations of WISC-III subtests include: 

1. Full Scale Intelligence Quotient (FSIQ): A 

composite score derived from the total scaled scores 
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of ten subtests and believed to be indicative of overall 

intellectual functioning. 

2. Verbal Intelligence Quotient (VIQ): A score 

derived from the total scaled scores of five verbal 

subtests (Information, Similarities, Arithmetic, 

Vocabulary, and Comprehension) and believed to be 

indicative of overall "verbal" functioning. 

3. Performance Intelligence Quotient (PIQ): A 

score derived from the total scaled score of five 

performance subtests (Picture Completion, Coding, Picture 

Arrangement, Block Design, and Object Assembly) and 

believed to be indicative of overall nonverbal, 

"visual-perceptual" functioning (Rourke, Fisk, and Strang, 

1986) . 

4. Verbal Comprehension (VC): A composite score 

derived using the same subtests as the VIQ minus the 

Arithmetic subtest. 

5. Perceptual Organization (PC): A composite score 

derived using the same subtests as the PIQ minus the 

Coding subtest. 

6. Freedom from Distractibility (FD): A composite 

score derived using scaled scores from the Arithmetic 

and Digit Span subtests. 

7. Processing Speed (PS): A composite score derived 

using scaled scores from the Coding and Symbol Search 

subtests. 

8. Information: A subtest requiring spoken 

responses to questions regarding factual knowledge of 

history, geography, current events, literature, and 

general knowledge. 

9. Similarities; A subtest requiring the examinee 

to supply a commonality between presented word pairs 

(e.g., "How is a bicycle and a train alike?".) 

10. Arithmetic: A subtest presenting arithmetic 

word problems of increasing difficulty, within time 
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constraints. 

11. Vocabulary: A subtest which assesses spoken 

definitions of single words presented orally to the 

examinee. 

12. Comprehension: A subtest which requires the 

examinee to evaluate and determine appropriate responses 

to social and practical situations. 

13. Digit Span: A two-part subtest requiring 

examinees to repeat in forward order three- to nine-digit 

series of numbers (dsf), and then to repeat in reverse 

order two- to eight- digit series of numbers (dsb). 

14. Picture Completion: A subtest requiring 

examinees to identify a missing part from line drawings. 

15. Coding: A subtest requiring examinees to 

transcribe, under a two-minute time limit, symbols in 

association with numbers according to a presented code. 

16. Picture Arrangement: A subtest requiring 

examinees to arrange sets of picture cards sequentially 

to form a story. 

17. Block Design: A subtest requiring examinees 

to arrange colored blocks, under timed conditions, to 

form abstract designs which match those on printed cards. 

18. Object Assembly: A subtest requiring examinees 

to arrange parts of puzzles to form common pictures under 

timed conditions. 

Wide Range Achievement Test (WRAT) 

This test provides standardized scores assessing 

the following types of academic skills: 

1. Arithmetic: A subtest which assesses mechanical 

math skills using a traditional numerical format. 

2. Reading: A subtest which assesses oral reading 

of single words; word comprehension is not measured. 

3. Spelling: A subtest which assesses written 

spelling skills. 
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Woodcock-Johnson Psychoeducational 
Battery-Revised (WJ-R) 

A wide-ranging battery of individually administered 

tests, including comprehensive achievement tests. For 

the present study, those subtests administered and cluster 

scores derived are listed below: 

1 • Calculation: A subtest which assesses mechanical 

math skills of addition, subtraction, multiplication, 

and division; uses a traditional problem format; the 

examinee does not have to decide what operation to perform 

or what data to include. 

2. Dictation: A subtest which assesses spelling 

as well as punctuation, capitalization, and word usage. 

3. Letter-Word Identification: A subtest which 

requires the oral reading of words, but no comprehension 

of word meanings. 

4. Proofing: A subtest which involves the 

identification and correction of mistakes of punctuation, 

capitalization, word usage, and spelling. 

5. Quantitative Concepts: A subtest which assesses 

the examinee's knowledge of math concepts and vocabulary 

(e.g., relative sizes, math signs, geometric figures, 

temporal relations). 

6. Word Attack: A subtest which requires applying 

phonic skills to orally pronounce unfamiliar (nonsense) 

words. 

The following "composite" achievement scores are 

derived from combinations of the WJ-R subtests listed 

above: 

7. Basic Math Skills: A score composed of the 

Calculation and Quantitative Concepts subtests; reflects 

computational skills and knowledge of math concepts and 

vocabulary. 

8. Basic Reading Skills: A score composed of 

Letter-Word Identification and Word Attack; 

• ' • • ^ 
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represents sight vocabulary and phonetic analytical 

skills. 

9. Basic Writing Skills: A composite score which 

is composed of the Dictation and Proofing subtests; 

presents a measure of writing skills, including 

single-word responses and identification and correction 

of errors in spelling, punctuation and capitalization, 

and word usage. 


