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ABSTRACT

The present study was undertaken to investigate whether academic deticits sever?
enough to be labeled as learning disabilitics resulted in divergent patterns of WISC-11
1Q. subtest, and index scores. The nistory and implications of a learning disability
diagnosis were discussed within the framework of previous research.

Subjects were 36 reading disabled and 32 math disabled students between the ages
of 6 and 16 who were identified as leaming disabled based upon discrepancy scores
betveeen their WISC-111 Full Scale 1Q and academic achicvement tevel. The control
group included 66 normally achieving children,

Descriptive stadstics and correlations between intellectual ability and academic
achievement scores were generated for cach group. One-way ANOVA's were
caleulated to determine between group and within group differences on the WISC-11H
[Q, subtests and index scores.,

Results obtained indicate that the Reading Disabled group differed from the other
two groups on the percentage ol subjects that produced a statistically significant
Verbal/Performance discrepancy. Verbal scale subtest scores were depressed tor the
Reading Disabled group, whereas the Math Disability group produced a profile with
cquivalent Verbal and Performance 1Q's, a pattern similar to that produced by the
control group. Statistically signiticant group profile ditferences were not produced

i
between the three groups.
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CHAPTER |

INTRODUCTION

The idenutication of children with learning diti.culties is a controversial and
complex issue of coneern to parents. teachers, administrators, and school psychologists.
‘The literature indicates that the male/temale incidence ratio of learning disabled children is
approximately 4:1 and estimate of prevalence range from 1.6% of the school population to
20% ot all studenss (Fleischner, 1994; Moats & Lyon. 1993; Smith, 1991).

In the past decade. investigations into leaming disabilitics have emanated from a
broad range of protessional interests and expertise. Development of educational and
learning theories, utility of assessment ools, and teaching or intervention strategies have
characterized the rescarch in the field. There has been, however, a lack of consensus
regardimg the definitton and criteria to be used in identitying learning-disabled students. As
aresult. the Titerature includes contusing and often contlicting findings regarding
identitication, etiology, and treatment outcomes,

[ntetligence testing is often an integral component in the identification of children
with fearning disabilities. The Wecehsler Intelligence Scale for Children - Third Edition
(WISC-TD is the most recent addition to the Weehsler intellectual ability tests and is
mtended for use with children from the ages of 6 years to 16 vears. The purposes of the
revision were to updaie the norms, make the west more engaging for the child, and modify
the content to better measure a child's general intetlectual ability (Wechsler, 1991). The
new version is thought to provide more aceurate estimates of a wide range of a child's
abilities than did its predecessor. A revised factor structure has resulted in the introduction
ot a fourth factor-based index score tdentified as the Processing Speed Index.

As increasing numbers of ¢hildren are being identified as having learning
difficulties, it is imperative to understand the concept of learning disahilities (LD).

Additional rescarch will assist the process of accurately identifying, diagnosing, and



providing useful weatment strategies for leaming disabled students in the educational
system. The wide range of disabilities within the LD population. however, makes it
difficult to nerpret research and develop asolid body of knowledge, Prior rescearch on thic
WISC-R. the predecessor o the WISC-HILL indicated that the test was unable o provide
distnct LD profiles or discriminate accurately between ditterent kinds of fearming disabled
chifdren (Sattder, 1992). The current rescarch will be evaluating the utility of the WISC-H1

in differentiating groups of learning disabled children,

Statement of the Problem

U'ndoubtedly it will be questioned whether or not the WISC-1HE shonld be used to
identity children with learning disabilities. As the WISC-UT included a sample of 1.1
children in its wide norming sample it will likely be used extensively for assessing children
with leamning problems as well as assessment of exceptional and normal populations.

In the manual, Wechsler (1991) reports specitic profile patterns tor LI children
including a higher Performance 1Q than Verbal 1Q. lower Full Scale 1Q than non-1.1)
children, and specific indices that showed weakness. He claims that the structure of the test
provides a sound hasis for profile analysis because it measures a wide range ot abilitics
rehiably and distinetly. However, because of its recent introduction into the assessment
market, there is limited published research that evaluates the diagnostic useiulness of the
WISC-HL Will the WISC-TH produce distinet protiles for learnmg disabled subtypes? 1
so. the diagnostic usetulness o the test will be increased.

Extensive rescarch has investigated whether consistent and identufiable paterns of
performance can be identified for LID children generolly (Kavale & Forness, 1984; Sauder,
1992: Smith, Smith, Matthews, & Kennedy, 19935, Research on WISC-HH predecessors
has been conducted to determine the validity of the verhal/performance ditfterences as well

as tuctor indices and subtest scatter of LD c¢hildren. Results have been equivocal. With the



()

introduction of the new revision of the WISC, many of the same questions that were
investigated for the WISC-R will be re-investigawed regarding LD children's performance.
The LI population is comprised of a heterogeneous group of individuals with
varied disorders. LD chitdren demonstrate difticulty in a variety of academic tasks. Indeed,
within specitic academic tasks, children may experience difticulties tor multiple reasons.
Thereiore, no overall single profile can be identified that represents ali LD children
(Mclntosh & Grdley, 1993; Satler, 1992), or even LD children who demonstrate a deficit
within a specific domain. Even if such a profile was identified, its diagnostic utility would
be very himited, as different LD subgroups present with different cognitive and academic
strengths and weaknesses. The ability to differentiate the subgroups from each other and
from a control group through distinctive profiles would assist in the accurate identification,
diagnosis, and remediation of LD children. As advancements are made in definition,
classification, and diagnosis ot learning disabilitics, research tindings will provide a stable
coniext tor comprehensive investigations of prevalence, developmental course and effective

intervention Strate gics.

Purpose and Rationale of the Research

Rescarch findings indicate that reading is the most common subject area affected by
learnmyg disability: mathematics and numerical computation are also prevalent, second only
to disabilities in reading (Fleischner, 1994: Humphries & Bone, 1993; McLoughlin &
Lewis, 1994 Sauder, 1962). Tt was on thie basis of this research that group differences
were evaluated based upon reading disability (RD) and math disability (MD) to determine
whether academic deficits severe enough to be labelled as leamning disabilities resulted in
divergent patterns of pertornance on the WISC-HT subtests. factor scores, and indices.
The results may provide evidence of the utility of the WISC-IH in a complete assessment

battery tor leaming disabled students.,



The current literature dealing with the characteristics of learning disabled children is
inconclusive. To determine whether distinet cognitive patterns could be identitied. the
defining characteristics of two specitic groups of LD students were examined and
comparison of their WISC-TII profiles was completed. The sample groups were comprised
ol subjects wdentitied as learning disabled in reading (RD), and mathematics (MD). The
study identitied convergent and divergent patterns of perfermance on the intelligence test
that allowed hypotheses to be generated concerning the cognitive strengths and weaknesses
of the two groups. The results were compared to the performance of a control sample of
normally achieving children.

Equivocal results in previous studies may have resulted from groups being
identitied on the basis of the presence of an unspecitied learning disability. The knowledge
acquired from grouping subjects on the hasis of the specitic academic deficiency may be
useful to individuals who provide services to learning disabled children. Identifying
cognitive processes of specific learning disabidity subtypes will surely enhance the
understanding of the phenomenon of learning disabilities plus the developmenti and
implementation of remedial strategices.

As the WISC-ITT s a new test, there is limited research on the validity of the
author’s claims, particularly as they relate to leamning disabled children. This study
investigated whether the new edition provides usefui diagnostic information for the
assessment of these children. It also evaluated Wechsler's (1991) claim that the new edition
is capable of assisting clinicians in identitying and discriminating between LD and non LD
children. Since there is Hitde available research to validate the effectiveness of the WISC-HI
in identifyving leaming disabilities and/or discriminating between different kinds of learning
disubilities, this study also attempted o evaloate whether the WISC-IH differentiated
between LD and normal populations on the basis of the production of distinct and

identifiable profiles.



Based upon the group profiles produced, how sensitive is the WISC-III to
idenufying differentiated groups of LD children? The factor profiles of the two identified
1.DD and control groups were investigated for areas of convergence and divergence.

The results from this study add to a growing body of research determining whether
there are consistent patterns that can be identitied for subsets of learning disabled children.
Carctul scrutiny of the results may provide information as to the most usetul aspects of the

WISC-HI battery in diagnosing possible leaming disabilities.

Detinition of Terms

In this study, the operational definttion of learning disabilities as formulated by the
Leamning Disabilities Association of Canada (1986) was adhered to. In order to be
diagnosed as learning disabled the child must demonstrate intellectual abilities, as measured
by the WISC-1IT Full Scale 1Q score, that are in the average to above average range.
Discrepancy scores are utilized to determine whether an achievement-ability discrepancy of
at least one standard deviation between the higher Full Scale 1Q and lower academic
achievement scores is evident in the child's performance. Deficits in several areas are
considered as potential problem arcas: communicating, reasoning, memory, reading,
writing, spelling, or mathematices. The learning disability cannot be primarily due to visual,
heanng, or motor handicaps. Mental retardation, emotional disturbance or environmental
disadvantage may occur concurrently with the learning disability, but cannot be the cause of
the disability. Because definitions of feaming disabilities generally exclude children of low
mtelligence. those with 1Q's below 85 were excluded from inclusion in this study.

An evaluation of WISC-II performance between the two LD samples in addition to
acomparison o the performance of a control group was conducted. Control group
membership was resuicted o children whose Full Scale 1Q was within the average range of

90 o 110, Thewr academic achievement level was determined to be within the normal and
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expected range, and theretore no significant discrepancies between FSIQ and academic
achicvement level were evident,

The Wide Range Achievement Test - Revised and Wechsler Individual Achievement
Test were the measures used to determine the level of academic performance. Each of the
subjects in all three groups was administered one of the two sereening batteries. Children
who demonstrated a signiticant diserepancy as detined in the above criterion in reading and
any other academic subject with the exception of mathematics were assigned to the Reading
Disabled (RD) group. Those who demonstrated a signiticant discrepancy in mathematics
and any other academic arca with the exception of reading were assigned to the Math
Disabled (MD) group. WISC-T profiles of these two groups were compared to that of a

control group comprised of children who met the criteria for inclusion in that sample.

Delhimitations of the Study

It must be noted that the control group represents a clinical control sample as
children were primarily referred to the Education Clinic by their parents or schools because
of learning concerns. Theretore this group should be considered a non-random sample. As
a result, the pool from which the control sample was chosen is not based upon a
distribution of subjects who represent a normal proportional distribution and full spectrum
of abilities that a randomiy chosen population would. Consequently, the results of this
study must be considered with caution as they will he applicable to LD children in
comparison to a clinical control group only, and not the student population at large.

This study is primarily descriptive in nature and while it attempts to investigate
some of the underlying concepts of cognitive processing in leamning disabled children, no
assessment hatteries were administered to evaluate cognitive processing specific to learning
disabled children. In addition, this study was notintended to investigate the underlying

concepts of psychoeducational assessment or of the validity of the use of the WISC-HI



itself, but rather the tocus was on the patterns of pertormance produced by learning

disabled students.

Summary

With the significant number of students in the school population identified as being
learning disabled, there have been numerous attempts to classify them in order to better
serve their needs. Due to the heterogencous nature of the group, however, this task has
proven o be extremely difficult. Perhaps the identification of clear patterns could be made
apparent if the individuals studied were first differentiated into groups reflecting specific
learning disabilities,

This study evaluates group differences based on reading disability and math
disability to determine whether academic deficits severe enough to be labelled as learning
disabled are correlated with divergent patterns of performance on the WISC-IIT. Subtests,
factor scores, and indices were compared and evaluated. Results were compared to the
performance of a control group comprised of normally achieving children.

The criteria used in the learning disabled subject selection was adopted from the
Learning Disability Association of Canada. Control group selection was limited to
individuals having a Full Scale 1Q ranging from 90 to 110 whose academic achievement
was in the normal and expected range. All test data was drawn from files in the University
of Alberta Education Clinic. Results were taken from testing done to investigate learning
concerns and so should not be considered random. Academic achievement was measured
by the Wide Range Achievement Test - Revised and Wechsler Individual Achievement
Test. The purpose of this study was to determine whether the intelligence test and academic
achicvement eriteria used o identity learning disabled children revealed distinct cognitive

profiles between specitically identified LD and control groups on the WISC-III.



Chapter I has been a briel introduction to the discussion of learning disabilities and
its importance. The purpose and rationale has been presented, tollowed by the definition of
the learning disabilities being utilized in this research. Delimitations were then outlined.

Chapter 1T is a literature review which is presented in several sections. The history
of the definitions and theoretical explanations of learning disabilities was brietly discussed.
Characteristics of learning disabled children and the importance of identifying subtypes was
then followed by reviews of the literature concerning reading disabled and mathematics
disabled students. A briet review of the history and importance of intelligence testing is
presented in the following section leading to the generation of the research questions and
hypotheses that were investigated in this project.

Chapter HI outlines the rescarch design and procedure used in this thesis. It
provides description of the subjects, the instruments utilized, the procedures tor
determining group membership, and the limitations of this study.

Chapter IV presents the results obtained from this research. To assist the reader,
the results were divided into sections based upon group results. Descriptive results were
presented first, followed by presentation of the differences identified within groups.
Reading Disability group results are presented, followed by Mathematics Disability group
results, then Control group results. Convergent and divergence domains between groups
were then discussed as they related to the guestions posed in Chapter 11

Chapter V is devoted to a discussion of the results, and tfocusses primarily on
highlighting and addressing the objectives and hypotheses outlined in Chapter 11.
Comparisons hetween the results obtained in this research are made to results reported in
previous learning disabilitics rescarch. A discussion of possible alternatives that explain the
patterns that were identified within and between the groups follows. The chapter concludes
with implications for teachers, counsclors and school psychologists and recommendations

tor tuture rescarch.



CHAPTER II
REVIEW OF THE LITERATURE

The uhimate goal of learning disability research is to understand how cognitive
processes and patterns of LD children differ from those of children who have no learning
disability (Torgesen, 19945, Once this can be determined, intervention and instructional
implications will be more casily addressed. Based upon the finding that IQ range was not
often restricted in samples of learning disabled children, Durrant (1994) recommended that
1Q should be restricted in range in order to reduce heterogeneity and increase
generalizability to school populations. It is also widely accepted that in order to satisfy the
criteria of LD, children of low intelligence should be excluded from samples when

investigating LD performance. As this has not always been done, results may have been

compromised.

Definitions

The utilization of different definitions by different researchers has created problems
within the ficld of learning disabilities. Identification of learning disabilities varies as a
result of the definition’s used to select subjects for inclusion and results in conflicting,
controversial and discrepant results. In addition, no definition of learning disabilities has
been spared from criticism aimed at vague constructs, lack of operational definitions, and
exclusionary natures (Hooper & Willis, 1989). It has been difficult in the past to compare
results between studies or domains of investigation because of this definitional issue.

Because definitional consensus is the foundation for research regardless of domain,
numerous attempts have been made by a variety of committees and agencies over the years
to tormulate a definition of learning disability that is both valid and widely acceptable.
Precise definttions are required to "provide solid rationales for generating  theories,

formulating hypotheses, classitying disorders, selecting subjects, and communicating with
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others” (Hammill, 1990, p. 74). A delinition with precision allows for the investigation
and understanding of the nature of learning disabilities. Theretfore, until there is a general
consensus among those rescarching the field. a variety of unrelated and often contlicting
results may acerue.

The definttion written by the National Joint Committee on Learning Disabilities in
1981 and amended in 1988, has resulted in a general consensus in the field (Hammill,
1990). The currently accepted definition includes several components required for the
diagnosis of a learning disability. These in tum are based on a number of unstated
assumptions regarding this handicapping condition. The NJCLD definition centers on the
use of intelligence tests as a means of identifying intellectual ability. Identification is
founded on the premise of underachievement, usually estimated by the discrepancy
between academic achicvement and intellectual ability as measured by an intelligence test.
Based on this definition, it a large discrepancy is evident, the possibility of a learning
disability exists. Although other handicapping conditions may also exist in the individual,
they are not to be the cause of the learning disability, but may co-exist with it. Distinctions
must be made as to the etfect of the handicapping condition, and the conclusion reached
that an inability to learn is not the result of the co-existing handicapping condition.

Of the children receiving special education services, about 48% are learning
disabled, comprising the largest portion of the special education population and receiving
the greatest amount ot in-school assistance (Smith, 1991). Prevalence rates estimaltes range
from 4% (Kavale & Forness, 1985) to 209 of the school population (Smith, 1991), The
prevalence rates vary depending upon the detinition and criteria utilized by various

jurisdictions for individuals to qualily for special education services.

History of Leaming Disabilites

Although there have been differing perspectives as to the etiology and nature of

ditficulty learning, the inability o achieve academiculty has been a recognized outcome.
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Definitions have retlected the different conceptualizations of the inability to learn academic
tasks in vogue at the time. They have covered the complete spectrum from medical to
cducauonal hypotheses (Kautman, 1979).

Clinical descriptions of learning disabilitics were being made at the turn of the
century. Since the recognition of the disorders effects on children's learning, educators and
scholars have attempted to understand its origins. For many years, etiology was considered
primarily from a unitary deiicit viewpoint, and a variety of deficit theories were developed.
Patterning programs, psycholinguistic training programs, intersensory integraiion
approaches and numecerous other techniques were developed to address the perceived needs
of learning disabled children (Kavale & Forness, 1985). Each theory or technique was
thought to explain the development of learning disabilities in general, and usually a reading
disability specifically, and provide remediation strategies that would overcome the
disability.

Rescarch by Strauss and Werner identified characteristics of brain injured children
and the difticulties in learning that resulted [rom the brain injury. By 1947, Strauss and
Lehtinen had established both biological and behavioral criteria for delineating brain
damage in children that atfected their capacity to learn. From the research into brain
damage, investigations evolved to the area of examining atypical development resulting
trom clinically subtle but behaviorally significant damage to the brain (Kavale & Forness,
1985). Results Tead researchers to belicve that learning ditficulties were possibly the result
of injury to the Central Nervous System, even though the exact nature of the injury could
not be specitied (Smith, 1991).

Not all theories contended that learning disabilities are the result of structural brain
damage. Proponents of Minimal Brain Dystunction stated that deviation of function
resulted from subtle deviations in brain structure (Hooper & Willis, 1989). They also
contended that overall intellectual functioning was not atfected. This conception of learning

disabilities was critical of the perception that children with academic difticulties are brain



damaged. The theory has been eriticized by educators as being too medically oriented, and
not addressing the assessment, educational, or remediation needs of the child.

Since the 1960's when Kirk coined the phrase 'leomning disability’, there have been
ongoing attempts to produce the most appropriate theory and definition to facilitate LD
children in acquiring the assistance they need to remediate underlying processing
difficulties (Kavale & Forness, 1985; Smith, 1991). The focus has shifted from a medical
perspective of etiology to an educational perspective of etiology and remediation.
Explanations oi etiology that have been proposed include developmental delay, poorly
developed cognitive skills, extrancous factors such as depression or deprivation, and poor
teaching or learning processes (Swanson & Ransby, 1994). Because manifestation of a
learning problem usually occurs when the child enters school, the burden of intervention
and remediation has been placed tirmly on the educational domain. With the shift in focus,
definitions and much of the resulting research moved away from etiological theories and
toward the behavioral ramifications of the disorder. Emphasis was placed on the child’s
primary difficulty, the inability to learn adequately, that resulted in academic achievement
deficits.

In 1969, legislation in the United States guaranteed appropriate educational Lervices
for all special needs children. Although there was no universally accepted definition of
learning disabilities, it was increasingly accepted that, despite adequate intelligence and
educational experience, LD students were unable to thrive in normal educational
environments (Durrant, 1994: Saitler, 1992). In 1975, lecarning disabilities became a
recognized handicapping condition and by definition mundated changes in the role of the
school in the education of LD children in the United States (PL 94-142). Funding then
became available to assist identified LD children in the classroom. Subsequently,
researchers have produced a vast body of knowledge investigating many theoretical and

practical aspects of learning disabilities as a handicapping condition,



No single theoretical perspective can explain the etiology, characteristics, and
intervention strategies required for all cases of LD completely (Sattler, 1992; Smith, 1991).
Rescarch into learning disabilities is currently being conducted from a variety of
perspectives and diverse disciplines include cognitive psychology, developmental
psychology, educational psychology, and neuropsychology. Researchers observing
children are affected by the theoretical perspective or academic orientation that they adhere
to. While this diversity of approaches provides a wealth of information about LD children,
it also produces information that is difficult to integrate into a comprehensive understanding
of the disorder.

Despite differing theoretical viewpoints, researchers increasingly accept that a
multiplicity of interacting characteristics produce a wide range of heterogeneous disorders
(Hammill, Leigh, McNutt, & Larsen, 1988). There is a growing consensus that learning
disabilities result from, and are affected by complex interactions between individual
characteristics such as cognitive style, motivation, affective state, metacognitive awareness
and neurological development. External variables such as family, curriculum requirements
and teaching techniques are also thought to have varied effects on learning. As all models
have merit and are likely not mutually exclusive, it is highly probable that the development
and maintenance of learning disabilitics result from multiple and interactive origins that
occur within the context of the individual's life.

Rescarch has focused on three main arcas which originate from a variety of
theoretical perspectives. These include ctiology. outcome research and psychometric
methods ofidentification and classification (Durrant, 1994). All have been investigated
simultancously with the results in cach area influencing research in the others.
Investigations into potential causes such as visual motor delays, delay in language
development and language processing, attentional deficits, inforrnation processing patterns
and cognitive processing have been major arcas of interest since the 1960's although

currently they are not being pursued as aggressively (Melwzer, 1994; Smith, 1991). The



differing tocuses have, however, led to understanding that learning disabilities are not a
unitary disorder and that the causes and charactenstics of LD ditfer between individuals.

In the past decade, outcome research has been prolitic in the field of leaming
disabilities. The most extensively researched arca focuses on evaluating intervention etfects
and assessing the effective intervention strategies such as metacognitive strate gies and
computer assisted instruction, utilized on the LD population (Durrant, 1994; Sandoval,
1993). Given the increasing emphasis on improvement of school implemented intervention
strategies, investigations of academic achicvement particularly in reading, spelling, and
arithmete, have remained constant (Bracken. 1988; Carlisle, 1994; Fleischner, 1994,
Jordan, Levine, & Huttenlocker, 1994; Lewis, Hitch, & Walker, 1994; Mann, [994;
Stanovich, 1991). Affective and social components ini the behavior of LD children as
demonstrated by poorly developed social skills and emotional difficulties have also been
investigated (Little, 1993).

Kavale and Forness (1985) criticize the ficld of learning disability research for its
lack of theoretical foundation and for its adherence to generalizing rather than the
production of abstract theories. This has been thought to result in vague rather than exact
understandings of fearning ability, learning potential, and learning deficiencies.
Generalizing the lindings of a huge body of rescarch is thought to do little more than
summarize what has been observed. However, research into this field is generally
conducted through group research, often with parameters not clearly delineated, or based
upon the accepted detinition of the period, making consistent and reliable observations
difficult to obtain. In fact. findings from individual studies are often contlicting, variable,
and sometimes paradoxical (McLean-Thorne, 1994; Ogilvy, 1994).

The lack of a sound theoretical basis tor the understanding of learning disabilitics
results in definitions being altered and adjusted partially on the basis of research findings
(Torgesen, 1994). In addition, the prevailing political and social pressures being placed

upon the education and legal systems to meet the educational needs of all children have a
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profound impact on how the disorder is viewed. Consequently, each developed definition
of learning disabilitics appears to have an clement of generality to it that allows for a variety
of interpretations: many are incompatible und conflicting.

Lack of homogenceity within LD classifications causes contlicting and confusing
results in the field and is one of the major weaknesses in the research to date, as the
heterogencity of LD groups limits the utility and replicability of much of the current
research (Durrant, 1994; Sattler, 1992; Snider & Tarver, 1989). Identification of LD
children on the basis of poor academic achicvement alone is inadequate as poor
achicvement may he a result of factors unrelated to the ability to learn (Sattler, 1992). The
current definition accounts tor differential behavioral outcomes. For example,
communicating, reasoning, memory, reading, writing, spelling, or mathematics disability
can be experienced singly or in conjunction with each other. The combinations of possible
behavioral outcomes, pervasiveness of the disorder, and degree of the disorder, in

conjunction with the cause, create tremendous range within the learning disability category.

LD Characteristics

Since learning disabilities are heterogencous in nature, no two students with
learning disabilities are exactly alike. This can create difficulty in identifying and
remediating those with learning disabilities. The student may demonstrate only one or
several of the behavioral characteristics associated with generalized learning disabilities.
These may include significant difficulty in reading. arithmetic, spelling or writing in
contrast to average or above average skills in other areas (Sattler, 1992; Smith, 1991);
ditticulty understanding or following a sequence of directions presented either orally or in
written torm (Kautlman, 1979; Sauler, 1992; Smith, 1991); inconsistent performance
between verbal and written tasks (Lewis, Hitch, & Walker, 1994: Smith, 1991), freguent
omission or addition of words when reading aloud (Smith, 1991); distractibility by visual

orauditory stimuli commonly found in a reeular classroom (Kaufman, 1979); and
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maintenance of negative perceptions regarding themselves and school, often reflected in

trustration (Sattier, 1992: Smith. 1991).

Subtypes

Increasingly, rescarch is focused on identitying subtypes that manifest similar
behavieral outcome or academic ditticulties. By identifying individuals who fall within
closely defined parameters, the validity of the LD construct is enhanced. Identitication of
subtypes will rebut the critics who question the learning disability concept (Kavale &
Forness, 1985: Ogilvy, 1994). Being able to identilly clusters of children who present with
the same cognitive processes and academic deticits will increase both our theoretical and
practical knowledge of the construct (Hooper & Willis, 1989; Humphries & Bone, 1993a).
As there is no single identifiable behavioral or cognitive factor that all researchers agree can
be attributed to every individual who is categorized as learning disabled, smaller groups
must be scrutinized to identify commonalitics (Hooper & Witlis, 1989).

There is a consensus among researchers that both math and reading can he
identified as distinet subtypes of [earning disabilitics (Fleischner & Garnett, 1987; Lewis,
Hicwch, & Walker. 1994; Sattler. 1992; Smith, 1991; Swnovich, 1991). Silver and Tipps
(1993) state that when researching cognitive abilities, using heterogencous groups of
learning disabled students may create the undesirable situation in which the strengths and
weaknesses of the subgroups cancel cach other out. Theretore, they recommend that
criteria for subgroup membership be clearly operationalized.

The results of Lewis ctal. (1994) ave consistent with the hypothesis that learning
disabilities not only can he subdivided. but that close examination indicates that math
disabled children can be subdivided into groups bused upon distinet mathematical deficits.
Reading disability researchers have also consistently identified and classified children based
upon the type of reading detieit they display (Stanovich, 1891). Neuropsychoelogists

Semrud-Clikeman and Hynd (1994) suggest that children with arithmetic disabilities but
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without reading disahilities are a subsct of children whose learning disabilities are due to

different neurological pathways.

Reading Disability Research

Numereus and varied explanations of inability to learn to read have been posited in
the literature. Explanations include: Tack of phonetic representation in working memory
(Mann, 1994): poor phonemic awareness (Stanovich, 1991); disruption in word-reading
automaticity (Goldsmith-Phillips, 1994); inflexible strategy usage (Smith, 1991; Stanovich,
1991); brain structure anomalies (Semrud-Clikeman & Hynd, 1994); and inadequate
decoding skills (Carlisle, 1994 1 Smith, 1991; Stanovich, 1991).

Children with reading disabilities may exhibit more specific characteristics than
those mentioncd ubove. Mann (1994) and Smith (1991) indicate that they may exhibit one
or several of the fellowing characteristics: limited sight vocabulary; few sounding out or
decoding strategies: high trequency words are misread or high tfrequency words that must
be sounded out each time they are encountered: difficulty using context to decipher non-
familiar words: word by word reading at an extremely slow pace; difficulty in reading and
following directions: an inability to grasp or identify the main idea of written material;
difficulty in drawing conclusions and making infererces; and an inability to recall
information in the sequence it was presented.

Neuropsychological accounts of reading disabilities attempt to place the cause of the
reading problem within the brain structure of the child. As the left hemisphere is the
mediator of Janguage processing in most individuals, neuropsychologists hypothesize that
there may be some anatomical or neurochemical abnormelity within that hemisphere that
results in poor reading skills,

Semrud-Chikeman and Hynd (1994) report that research based on results of

Clikeman (199 1) and Larsen (1990) indicates a relationship between brain structure

anomalies and reading skill deficits. Results of neuropsychological assessments indicate an
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interaction of systems within the brain that conuribute to the reading process. These systems
appear to occur in deviant pattems more often in dyslexic children than those in control
groups. Luria (cited *v. Semrud-Clikeman & Hynd, 1994) theorized that complex behaviors
of reading and writir s .ise from the interaction of functional systems and that sensory
input arcas combine to allow higher level, dynamic processing of information. Rescarch
into brain structure and its interaction with learning abilities and/or learning styles may
result in practitioners being able to develop and tailor programs that teach to children's
strengths and help them learn compensatory tactics. "Particularly in situations in which the
underachievement of children cannot be attributed to an overall depression of intellectual
functioning, itis of great value to understand their relative capabilities in specitic arcas of
cognitive functioning: this can lead directly to appropriate remedial efforts.” (Snart, Das &
Mensink, 1988).

A meta-analysis of 267 stdies was conducted by Kavale in 1982 that investigated
the relationship between auditory and visual perception with reading ability (cited in Kavale
and Forness, 1985). The best predictor tor reading achicvement, with an accuracy rate of
between 22% 10 82%. proved to be sound blending. The magnitude and nature of the
relationship of auditory and visual pereeption to reading indicated that both successfully
increased the accuracy of predicting reading skills.

Some theorize that lower overall academic functioning relative 1o age peers results
from deticits in reading ability that increase as the child progresses through school (Sattler,
1992). As rcading disabled children are deprived of reading experiences through which
other children acquire knowledge, their performance on tasks measuring acquired
knowledge, verbal conceptualization, and sequencing decreases and the discrepancy
between verbal subtest scores and performance subtest scores increases (Stanovich, 1991).
The results are often noticeable cognitive and academic weaknesses that reflect generalized

language and leaming problems.



Language problems of a global nature are consistent with a uniformly depressed
verbal profile. Mann (1994) argues that reading skill depends upon spoken language;
therefore language problems and reading problems should be related. Short term memory is
thought to be one of the major contributing factors to difticulty in both of these areas. To
substantiate this cluim, Mann cites research (Mann & Brady, 1988) that has shown poor
rcaders to do poorly on the WISC-R Digit Span subtest. in conjunction with difficulty
recalling strings of letters, syllables, and words in order.

Receent concepts have tocused on attention, memory, and linguistic functions as the
inherent causes of reading disabilitics. Increasingly, a common theme is that reading

disabilitics involve complexity of processing that is yet to be determined unequivocally.

Math Disability Research

Mathematics difticulties are a pervasive problem among school children, but
rescarch investigating the acquisition of mathematics and computational skills has been
limited in scope and number (Jordan, Levine, & Huttenlocher, 1994; Smith, 1991) because
society has not valued mathematics skills as much as reading skills. However, as math
reasoning ability resulting from an increasing demand for technological skills in our society
becomes crucial, the amount of interest in and research about into children's math
acquisition will likely increase.

Children with mathematics disabilitics demonstrate characteristics that interfere with
their ability to grasp numerical concepts and mathematics reasoning ability. These may
include some or all of the following characteristics: difficulty performing basic arithmetic
caleulations (Smith, 1991); difficulty atending to operational signs (Jordan et al., 1994);
trequent reversat ol individual numbers or numbers in seauence (Fleischner, 1994; Jordan
ctal, 1990 iability o grasp basic mathematical concepts (Jordan et al., 1994; Smith,
199 D) inability to generalize mathematical knowledge to other domains; and difficulty

differentiating important from unimportant information in word problems (Smith, 1991).
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Research has indicated that children with math disabilities have difticulty estimating
answers and often guess an answer rather than attempting to solve the problem in a
methodical manner.

Prevalence rates of math disabilities are estimated between 3.6% (Lewis ot al.,
1994) to 6% (Fleischner, 1987; Smith, 1991) of the school-aged population. Smith (1991)
reports that the incidence of mathematical disabilities as identified by school identitication
ditfers between girls and boys atan estimated 2: 1 ratio of girls to boys. Lewis et al.
(1994), however, found that when assessing children who had not been school identified
as learning disabled in math, there was a roughly equivalent number of boys to girls who
fell within the specified criteria. The general consensus that recognizes that girls'
matiematical competence decreases as they advance through school can be attributed more
accurately to stereotyped beliefs in gender ability and the greater perceived value of math
ability in boys (Fleischner, 1987 Lewis ¢t al., 1994; Smith, 1991).

[t has been hypothesized that proficient mathematical skills involve the integration
of important cognitive, visual, motor, language, and attention processes (Smith, 1991).
For example, well developed visual-spatial ability allows for the imaging of and
rearrangement of objects in the mind; this facilitates the performance of mental calculations,
Sclective attention abilities allow the child to identify relevant clements of a problem and
ignore extrancous details (Jordan et al., 1994). Short-term memory is required to keep all
elements of the problem in a logical and sequential order in order 1o calculate a correct
answer (Scigel, 1989).

Many factors have been hypothesized to vesult in difficulty in acquiring mathematics
reasoning skills. These may include a lack of cognitive maturity manifesting itelf in
cognitive inflexibility that results in a limited ability to reason about several picees of
information at once (Smith, 1991); a deticit in language reasoning that limits ability to solve
word problems (Fleischner, 1994: Jardan et al., 1994: Smith, 1991); a lack of

metacognitive skills that allow the child to manipulate the tasks to fit individual styles of



learning and processing information (Jordan et al., 1994; Sattler, 1992); and inadequate
short-term memory for visually presented material (Seigel, 1989).

Ofr identified math disabled children, some exhibit a selective impairment of
computational and conceptual abilitics, while others demonstrate a math deficit in
conjunction with a broader, more generalized deficit in all academic domains, particularly
reading and spelling. Conversely, children with reading disabilities may do poorly in math
problem solving because the demands of reading accurately while applying appropriate
reasoning, using relevant information and ignoring extrancous information, is problematic.
Attention is divided between attempting to read accurately and retaining pertinent
information to correctly solve the math problem.

While some in the field postulate that language skills and reading ability are highly
related to mathematical success because the symbols used are simply differently coded
numeric language concepts (Smith, 1991), others dispute this claim (Lewis et al., 1994).
Lewis ctal. indicate that findings reveal arithmetic difficulties do not result from difficulties
in reading, and that in fact, they were independent of reading skill for a subset of children.

Fleischner (1994) reports that in a study conduced with Gamnett in 1987,
intelligence was found to be independent of math ability within a group of learning disabled
students and that neither the IQ score nor reading ability accurately predicted arithmetic
performance. They report that performance scores and error analysis indicate that the major
ditferences between math disabled and non-learning disabled students were the rate of
learning math concepts, and the rate at which the children performed math tasks. Critical
differences between the two groups are their visual-perceptual and visual-spatial abilities,
which are believed to be significanty related to mathematical ability. In a review of current
rescarch, however, Fleischner (1994) indicates that some studies have shown general
mtelligence, verbal ability, and visual-spatial ability to be related to math achievement.

Controversy also swrrounds the extent to which reading and math disabilities occur

concurrently. Smith (1991) notes that reading and math disabilities tend to co-exist in
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learning disabled children, although the extent of each disability may vary. She bases this
claim on the heliel that information processing weaknesses such as spatial organization,
alertness to visual detail. failure to shilt psychological set and poor memory, aftect all
academic subjects. In addition, she hypothesizes that reading and math share the
requirements of well developed cognitive skills, language ability, attention and memory for
successtul performance.

Neuropsychological investigations indicate that ditticulties in visual-spatial
perception evolve into non-verbal learning disabilitics. Rourke (1990, focusing on
intelligence test scores in conjunction with a battery of neuropsychological tests, has
identified three groups of learning disabled children. Those who exhibit a high
Performance/low Verbal 1Q generally display deficits in reading and writing skills but no
impairment in math. Those with roughly equivalent Verbal and Performance scores
generally demonstrate equivalently low academic achievement scores in both reading and
math. The children with high Verbal/low Performance 1Q scores exhibit specific math
disabilities. Further to this, Rourke has identified the right hemisphere of the brain as the
location of impairment tor math disabled children.

A number of clinical and experimental studies have investigated whether children with math
disabilities alone display difterent underlying psychological problems than do children with
math plus reading difficultics, or reading difficultics only. Neuropsychological results have
shown that those with math disabilitics alone performed normally on tests of auditory
perception and verbal ability (Lewis et al., 1994), but poorly on tests of visual-spatial
abilities (Fleischner, 1994; Lewis ot al., 1994; Sattler, 1992). Children with combined
reading and arithmetic ditficulties performed below normal on visual-spatial skills but most
poorly on verbal and auditory-perceptual skills (Lewis et al., 1994) Intelligence Tests

Psychometrie data used in conjunction with clinical judgment is the principle
criterion used for classification and identification purposes in determining learning

disabiliues (Wood, 1991). "1Q and achicvement levels are probably the most difficult types
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of data to obtain, but they are also the most important defining characteristics of children
with LD" (Durrant, 1994, p. 31). Because of the belief in this premise, research has
focused on assessment tools and their utility in applicatien to the LD population.

Contlicting results have been the result of measurement practices that do not rely on
adequute tests and measures (Moats & Lyon, 1993) and lack of homogeneity of the sample
(Mouts & Lyon. 1993: Satter, 1992; Wood., 1991). Therefore evaluating and
administering echnically adequate measurement instruments and tests is critical to an
increased understanding of the cognitive components of learning disabilities. In order for
psychometric instruments to provide clear diagnostic utility, they must meet the criteria of
having adequate norms, reliability, and validity (Sattler, 1992).

The key to the usefulness of intelligence testing is to understand why children score
the way they do, not merely to identity the level at which they can perform. Intelligence
tests are used to predict ability to learn in school based upon the hypothesis that there is a
close theoretical relationship between intelligence and learning ability (Kautman. 1979).

Intellectual tests are central to the detinition and identification of learning disabilities
because they sample a wide range of skills and abilitics. Arguments for the utility of
intelligence tests are based upon the beliel that identitication of individual strengths and
weaknesses should lead to effective intervention that will promote a child's academic
competenee (Clark & Jenson, 1993). The Wechsler tests have provided such an assessment
tool since 1949 when the original edition of the WISC was introduced onto the market. It
has since undergone two revisions, the WISC-R and WISC-III. Since the tests
mtroduction, rescarchers have attempted to investigate the wtility of identitying and
classifying LD children utilizing the WISC tests.

While some rescarchers have questioned the use of 1Q profiles in identifying LD
children (Stanovich, 1991), the separate Verbal and Performance scales have made the
Wecehsler tests particularly atractive for attempting to identity a set of characteristics that

might be usctul for ditterential diagnosis (Kavale & Forness, 1984). In a meta-analysis of



LD research conducted by Durrant (1994) involving rescarch conducted from 1988 1o
1990, 85.8% of studies that reported 1Q scores used the WISC-R er WAIS.

It has been hypothesized that LD children may demonstrate unigue proriles on
intetlectual assessments. The inability to define consistent patterns describing LD children
has plagued the ficld and an ongoing discussion and debate regarding whether characteristic
[Q protiles for the learning disabled population exist continues (Snider & Tarver. 1989).
Unique patterns of WISC-R performance have not been identified yet in the LD population
and attempts to differentially diagnose LD children based upon significant differences with
normal children have proven unsuccessful (Bloom, Topinka, Goulet, & Reese, 1986;
Kavale & Forness, 1984).

Some rescarch has suggested that LD children may differ from normal children with
respect to verbal-performance discrepancies, patterns of subtest scatter, and profiles based
on factor scores or theoretical models of cognitive abilitics. Meta-analysis of WISC
research (Durrant. 1994; Kavale & Forness, 1985) indicates considerable 1Q overlap
between the distributions of normal and learning disabled populations. In fact, the two
populations were difficult to distinguish on the basis of Full Scale, Verbal or Performance
I1Q, or Verbal/Performance 1Q discrepancices.

Despite tnis, researchers continue to explore the possibility of identifying typical
profiles of LD children on major intelligence tests such as the WISC and WISC-R
(Holcomb, Hardesty, Adams, & Ponder, 1987). Investigations of Verbal/Performance 1QQ
differences on the WISC and WISC-R have proven equivocal (Helcomb, et al., 1987) in
identifying a consistent profile that is exhibited by all LD children. A WISC-R pattern of
low VIQ and high PIQ has been demonstrated in several studies (Humphries & Bone,
1993a: Smith, Smith, Matthews, & Kennedy, 1993). Many studies have found that LD
groups show higher Performance 1Q's relative to lower Verbal 1Q more often than in

normal groups indicating that LD children may tend to have higher Performance scores than



Verbal scores (Silver & Tipps, 1993). Other studies, however, have found no such
pattern (Kavale & Forness, 1984).

Subtest variability within the LD population and between non-LD and LD children
has been investigated in an attempt to gain insight into indicators that would improve the
screening process for identifying learning disabilities. Large subtest variability, it was
hypothesized, might indicate the need for closer examination of the possibility of learning
disabilities. Results have been equivocal. LD children often demonstrate greater subtest
variability than non-learing disabled children (Smith et al., 1993); however the
considerable overlap between the two populations (Kaufman, 1979; Kavale & Forness,
1985 Smith et al., 1993) makes generalizations about patterns of subtest scatter untenable.

Kavale and Forness (1985) report a meta-analysis of 94 studies revealing that
verbal subtest scores are suppressed relative to performance subtest scores for learning
disabled children. As a group, LD children do most poorly on Digit Span (8.17),
Arithmetic (8.69), Coding (8.77) and Mazes (8.93). Their best performances occurred on
Picture Completion (10.70), Picture Arrangement (10.32), Object Assembly (10.28),
Comprehension (10.13), and Block Design (10.11). Kavale and Forness report that LD
groups actually exhibit less variability than normal groups on subtest scatter, which results
in subtest profiles that are relatively flat and of little diagnostic value. None of the scores
revealed any arca of significant strength or weakness for the LD group and all scaled scores
placed the LD group within the average range. Regroupings failed to demonstrate
distinctive ability clusters that might be usetul for clinical differentiation between LD and
normal children. No recategorization, prolile, pattern, or factor cluster emerged as a
clinically significant indicator of LD. "In fact the average profile for LD does not reveal
anything extraordinary and appears not unlike that found for the average normal child."
(Kavale & Fomess, 1985, p. 29).

Kautman's (1979) factor analysis for cach of the 6 10 16 age groups on the WISC-

R yielded confirming evidence for the three factors included on the test including the Verbal



Comprehension Index (VCI). Perceptual Organization Index (POI), and Freedom from
Distractibility Index (FDI). These factors were produced consistently, and considered
sound evidence for the robustness and meaningfulness of the factors for children within the
6-16 age range (p. 22). Kautman identified the first two tactors as being in the cognitive
domain. and the distracubility factor as being in the behavioral or aftective domain.

Based upon Kaufman's results, the VCI and POI factors for all age groups indicate
that the Verbal 1Q and Performance IQ reflect a child's WISC-R performance on real and
meaningful dimensions of mental ability. Based upon strong empirical evidence provided
by factor analysis, the manual reports that Verbal and Performance abilities are treated as
separately functioning, measurable entitics on the WISC-II (Wechsler, 1991). Thus the
discrepancy between these 1Q's may well suggest important differences in the child’s
lcarning style and ability to handle ditferent types of stimult (Kautman, 1979; Satiler,
1992).

Statistically significant Verbal/Performance splits are quite common in the
normative populations (Kautman, 1979; Sattler, 1992) and in fact are reported in the
WISC-HI manual (199 1), Sattler (1992) provides age-based tables that indicate the amount
of discrepancy between the Verbal and Performance 1Q's required to reach statistical
significance. Discrepancies may not reach actual clinical significance until they are of
unusually large magnitude. Kaufman (1979) cautions that because Verbal/Performance
splits are fairly common in the normal population, ditferences that are statistically
significant in magnitude may not be sufficient enough to be meaningful practically.

Bloom. Topinka, Goulet, Reese, and Podruch (1986) state that 77% of an
identitied leaming disabled group had Verbal 1Q<Performance 1Q patterns as compared 1o &
more equal distribution of Verbal [Q>Performance [Q in the WISC-R normative sample.
Thus, significant delay in the development of verbal-intellectual skills is identified as an
outstanding characteristic of the learning disabled sample. They report that their result is

comparable to Bannatyne's (1978) report that 60%. to 80% ol LD children had been found
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to have relative deficits in verbal areas. Bloom et al., conclude that verbal and language
delays in learning disabled children appear to be developmental in nature, rather than
secondary to emotional and family educational factors.

Humphries and Bone (1993b) report that for learning disabled children with the low
Verbal/high Performance 1Q pattern, the strongest correlation was produced between the
Verbal 1Q and the verbal subtest scores which were the strongest predictors of
achievement. "The most provocative aspect of these findings is that the identification of an
[Q-achievement and VIQ<PIQ discrepancy is not a guarantee that an accompanying unique
pattern of cognitive functioning will be found that distinguishes children with LD and
identifies relative suengths for them that are educationally relevant.” (p. 188) They do
conclude, however, that language problems of a global nature are consistent with a
uniformly depressed verbal profile.

Kavale and Forness (1985) indicate that no recategorizations of WISC-R scores
have revealed a significant difference between learning disabled and normal children.
However, they do indicate that careful examination of cognitive processing styles may help
to determine whether the cognitive styles of learning disabled children, or subtypes of
learning disabled. differ from the cognitive styles of normal children. Contrary to these
claims, upon examination of LD group profiles Clarizio and Bernard (1981) found that the
Spatial (Block Design, Picture Completion, and Object Assembly)>Verbal (Similarities,
Vocabulary, Comprehension)>Attention (Arithmetic, Coding) profile was characteristic of
35% of an LD sample on the WISC-R. The pattern demonstrates high scores on Spatial
subtests, moderate scores on Verbal subtests, and lower scores on Attention subtests.
Group profiles demonstrated that LD did exhibit a pattern similar to that reported in
previous research (Kaufman, 1979),

An analysis of individual subtests conducted by Clarizio and Bernard (1981)
revealed that LD children scored lowest on Arithmetic, Coding, and Information. They

scored highest on subtests of Picture Completion, Picture Amrangement, and Obiject



28

Assembly. Humphries and Bone (1993a) found that learning disabled children produced
consistently weak performance on Object Assembly and Coding but they did not tind
significant ACID profiles in the LD group. Snider and Tarver (1989) report that
Information and Arithmetic were the two lowest Verbal subtest scores in their identified 1LD
group.

Because Verbal 1Q has been shown to be a good predictor of academic achievement
(Humphries & Bone, 1993; Kautman, 1979: McLoughlin & Lewis, 1994; Post & Mitchell,
1993; Satter, 1992; Snider & Tarver, 1989), a low Verbal 1Q may indicate that the child
lacks some of the verbal prerequisites for successtul academic leaming., If the higher
Pertormance [Q is taken as an indication of their potential for learning, the child may
unrcalistically be expected to succeed (Kautman, 1979). For this reason, there is a general
conscnsus in the field that cither the Full Scale 1Q or the Verbal 1Q) should be utilized when
comparisons are made with academic ability.

As new tests are introduced into the market, researchers explore their utility in
aiding dilterential diagnosis and developing remedial hypotheses. The revision of the
WISC-R tn the WISC-IIT has provided updated norms while a significant portion (73%) of
the test content remains the same (Wechsler, 1991). The revision has resulted in a test with
excellentreliability and norms. that is regarded as a psychometrically sound instrument
(Sattler, 19923, Kaulman describes the WISC-IH as "a technically superior instrument” that
is well consuucted, has excellent standardization, und a comprehensive manual that
includes both reliability und validity duta (Kautman, 1993, p. 353). Wechsler (1991)
claims that the structure of this instrument measures a wide range ot abilities reliably and
disunctively and theretore should huve a sound basis for profile analysis (Wechsler, 1991),

The WISC-T has received generally good reviews (Kaufman, 1993; Little, 1992;
Sattler, 1992). Factor analysis has provided solid empirical support for the interpretation of
the Verbal and Performance 1Q's as separate entities in the WISC-IT as they were on the

carlier editions. However, there is some question as to the validity of the reported factor



structure (Sattler, 1992). The structure was altered to four factors with the intention of
increasing the ability to identify meaningful psychological dimensions. The Verbal
Comprehension Index is based upon the same subtests as it was for the WISC-R, as is the
Perceptual Organization Index. The structure of the Freedom from Distractibility Index
(FDI) has been changed from Arithmetic, Digit Span, and Coding to Arithmetic and Digit
Span only. The difference in the WISC-ITI factor structure does require caution, however,
in comparing its results to WISC-R results (Sattler, 1992).

The fourth factor, identified as the Processing Speed Index (PSI), is derived from
the addition of a new subtest identified as Symbol Scarch to the Coding subtest. This factor
may prove usetul in assessing the visual discrimination and visual processing of nonverbal
information (Kaufman, 1993; Post & Mitchell, 1993; Sattler, 1992). The manual reports
that the new Processing Speed Factor is reasonably stable (.84), correlates moderately with
measures of intelligence and achicvement (generally in the .30 to .50 range), and joins
distractibility as an arca of weakness tor learning discbled children (Wechsler, 1991).

In the new version, Coding is a regular subtest and Symbol Search is
supplementary. The manual (Wechsler, 1991) claims that Symbol Search measures visual-
spatial processing speed and seems to involve some measure of planning ability, whereas
Coding measures psychomotor speed. It is also reported that Symbol Search emerged as a
distinet weakness for a group of 635 children with learing disabilities. While this subtest
contributes to the fourth factor, its only other role is to "substitute for Coding in the
determination of 1Q scores” (Wechsler, 1991, p. 70). Kaufman (1993) states that a major
weaknesses in the revised edition may be the increased emphasis on speed in general, the
new subtest and new factor specitically.

The new version has been eriticized for placing too much emphasis on speeded
responses and bonus points accrued as a result of correct speedy responses (Kaufman,
1993: Sattier, 1992). Relying upon speed may penalize children who are capable of

answering correctly but who require processing time to arrive at a correct answer. Kaufman
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(1993) reports that both the FDI and PSI have emerged as distinet weaknesses for LD
children. The focus on speeded responses on these indices may cause ditficulty for LD
children and not provide an accurate profile of their abilities.

As previously mentioned, rescarch evaluating the ettectiveness of the Wechsler
[Q's. indices, and subtest protiles to identity LD children is equivocal. Wechsler (1991)
claims that research fas indicated that LD children often demonstrate a signiticant difterence
between their Verbal 1Q and Performance 1Q as well as depressed Freedom from
Distractibility und Processing Speed scores. Kavale and Fomess (1984) in their metu-
analysis of studies involving the WISC-R however, report that research failed to detect any
significant pattern differences between LD and non-LD children between the Index scores,
although it was claimed that FDI would be low tor learning disabled students. As a result,
further research will be needed in order to validate the claims of the WISC-T's diagnostic
usclutness with the leaming disabled population,

Despite the separate and independent roots of various theories used to judge
intelligence. itis agreed that there is a reasonable amount of overlap between cach of the
measures and the results indicated through the use of intelligence tests. The commonalities
between separate theories substantiate the value of intetligence tests and the potential
practical meaningfulness of the scores they produce. The differences hetween theories
reinforce the necessity of interpreting [Q's in the context of ather tests or behavior-related

informanon betore reaching conclusions about an individual's overall mental functioning.

Achievement scores

Durrant’s (1994) meta-analysis of learning disability research revealed that 96% of
the fearning disability studies reported achicvement scores in the torm of reading scores,
either word recognition or reading comprehension ar both, Forty percent of the studies

reported math ackievement and 149% reported spelling achievement.
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The Wide Range Achievement Test - Revised (WRAT-R) is used as a basic
sereening device to identity possible strengths and weaknesses in basic school subjects. It
15 one of the most commonly used norm-reterenced individually administered achievement
hatteries utilized to measure relative areas of academic competency (Chittooan. D'Amato,
Lassiter. & Dean, 1993, Durrant, 1994; Fleischner, 1994). One advantage of this particular
assessment deviee is that it allows the examiner to observe how the student attempts to
complete the computational problems presented. Studies have indicated that WISC-R
Verhal intelligence scores tend to aceurately predict performance on WRAT-R achievement
test (Chittooan et al., 1993),

Criticism of the WRAT-R has focused on the fact that relatively few items are
presented tor the student to complete. Within the arithmetic component, tor example, the
number ol items measuring any computational process or skill is limited (Fleischner,

1994). To meusure reading ability, only word recognition is included. Lewis et al. (1994)
support the use of the WRAT-R however, by claiming, "Word-recognition performance is
as powertul a discriminator of normal or impaired reading as is overall performance on a
composite range of reading measures, including reading aloud, word discrimination, and
word knowledge.” (p. 286) Despite the limited number of questions and tasks evaluated,
the WRAT-R continues to be utilized because it has been determined that the test provides
different information than the WISC-R, and seems 1o assess skills that are primarily
acquired and utilized in an academic setting (Chittooan, D'Amato, Lassiter, & Dean, 1993).

Typical correlations between aptitude and achievement are generally in the .50 - .60
range overall, with values of about .70 usually obtained in elementary school. Correlations
of this magnitude are considered to be botls statistically and practicaliy s:gznificant at this
fevel The WISC-HT manual (p. 207) cites correlations between VIQ, PIQ and FSIQ with
WRAT-R Reading o be 162,29 and .53 respectively. Correlations between VIQ, PIQ and
FSIQ with WRAT-R Arithmetic are reportedly .61, .40 and .58 respectively. These

correlations are based upon large samples and have been averaged across ages.
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The Wechsler Individual Achievement Test was published in 1992 and designed to
accompany the Wechsler tests of inteHectual performance (McLoughlin & Lewis, 1994).
Although it is comprised of cight subtests, it can be utilized as a screening device by the
administration of three subtests, Reading, Mathematics, and Spelling. The WIAT manual
reports that correlations with the WISC-I range from r = .45 between PIQ and Reading to
r = .66 between VIQ and Reading. The reported correlations between Mathematics
Reasoning and Ability range from r = 66 with P1Q to r= .84 with FSIQ.

In a study comparing the performance of sfow learners (SL), identitied by a below
85 FSIQ and cquivalent academic achtevement levels to leaming disabled students,
Humphries and Bone (1993) examinced the correlations of the WISC-R subtest scores and
nerformance on the WRAT-R. They tound none of the higher performance subtest scores
produced by the LD children correlated significantly with their reading, spelling, or
arithmetic achievement scores on the WRAT-R. A high Performance IQ did not compensate
for a low Verbal 1Q on academic tasks. Ahthough significant correlations were produced
between the Verbal 1Q and Reading (r =.56), and Spelling (r = .63), no significant
correlation was produced with Arithmetic (r = .35). They also found that the Information
subtest correlated with Reading (r = .55) and Spelling (r = .6); that Digit Span correlated
with Spelling (r = .38) and Arithmetic (r = .37); and that the WISC-R Arithmetic subtest
correlated with the WRAT-R Arithmetic (r = .38) subtest.

In comnarison, Mayes and Vance (1992) report correlations produced by a group of
38 learning disabled students between the WISC-R und WRAT-R that exhibit less
relationship between the intelligence and achievement tests. The Arithmetic subtest
carrelated with Full Scale 1Q (r = .46) with Verbal 1Q (r = .29) and Performance [Q (r=
.52). The Reading subtest correlated with Full Scale 1Q (r = .26) with Verbal 1Q (r = .26)
and Performance 1Q (r=.19),

The ability o discriminate between learning disabled and non-fcarning disabled

students and how to identity LD children has been a major issue in the last few years.
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Classification systems are similar to conceptual definitions in that they are not necessarily
tied to measurement. As a result, controversy arises over the classification of LD over
numerous problems, such as inability to differentiate between low-achieving students and
LD students, that arise during the identification process (Humphries & Bone, 1993; Wood,
1991). Psychometric data is the principle critericn used for classification and identification
of LD.

To be identified as fearning disabled by the current definition of learning disabilities
heing utilized in Alberta, a child must demonstrate an ability-achievement discrepancy of
significant proportions. Discrepancy models for identifying LD are based on the
assumption that intelligence tests measure potential, that intelligence and achievement are
independent, and that the presence of the LD will not aftect the child's performance on the
intelligence test (Ogilvy, 1994). Also, a fundamental assumption is made that the degree of
discrepancy between academic achievement and 1Q is meaningful in some way.

Discussion and debate over the hest choice of discrepancy methods for use in
determining a signiticant difterence between ability and achievement has been based on
contlicting rescarch tindings. Although several methods of calculating the discrepancy are
available, the standard score method and regression procedure appear to be the most
relhiable (Clarizio & Phillips, 1989; Woaod. 1991). While the regression method appears to
produce more conservative distinctions in wdentifying learning disabled children, the
standard score method is more often utilized (Fleischner, 1994, Humphries & Bone, 1993;
Kuaufman, 1979),

The advantage of the standard score discrepancy model is that the degree of
discrepancy can be casily calcultated without the necessity of utilizing a formula or table.
Standard scores account for mental ability, grade placement, and measurement error during
the cateulatons, They are eriticized, however, for overlooking the regression between
abtlity and achievement (Clarizio & Phillips, 1989; Wood, 1991) in the evaluation of

children who are at the extremes of the normal distribution.
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The operational definition of a signiticant discrepancy between tests has been
offered by Sattler (1992), who suggested that it two tests produce scores that deviate by an
amount eqgual to or more than one standard deviaton, the difference is significant, The
criterion of one standard deviation seems adequate in most cases, especially when tests are
highly reliable and have small standard errors of measurement (Bracken, 1988). To
increase the precision, age-based discrepancy requirements rather than grade-based
discrepancies (McLoughlin & Lewis, 1994) have been calculated by Sattler to account tor a
variation in measurement error and reliability at the various ages.

One of the major criticisms of 1Q testing is that the 1Q may be affected by the same
learning difficulties that cause academic difticulty or underachicvement, resulting in scores
that may be biased against the child and not retlective of the child's learning potential
(Kaufran, 1979). The extent to which researchers adhere to this belief will affect the
method they use to identify an IQ/achievement discrepancy, how large a discrepancy is
required to be both statistically and practicully significant, and the varables that constitute
the most effecuve formula for determining a learning disability.

Although there has been extensive rescarch into the performance of learning
disabled children on the Wechsler intelligence tests, the introduction of the new edition
requires that learning disabled children's pertformance on the intelligence test be re-
evaluated to determine whether new information can be obtained by utilizing the most
recent revision. Consequently, the following questions and hypotheses arise and will be
examined in the current study.

Research Questions

The present study was based upon investigating whether the WISC-IH provided
diagnostic utility in identifying and classifying subtypes of learning disabled students and
whether a distinction could be made between LD subtype profiles.

1. Daes the WISC-1I produce distinet profiles for learning disability subtypes?

Is there a difference between the protfiles produced by reading disabled children in



contrast to those produced by mathematics disabled children? If differences in
performance are identified, what are the convergent and divergent patterns of group
performance? Do the two groups differ on intellectual and/or diagnostic dimensions
mn the profiles that they produce?

2. How does the WISC-ITI profile discriminate between LD and non LD children?
Do the two groups differ in their intellectual or diagnostic levels relative to a control

group of non-learning disabled children?

Hypothesis |- The Reading Disability and Math Disability groups will be
distinguishable hy the WISC-HI protile ditferences and subtest scatter profiles that were
produced. The RD group is expected to exhibit generalized depression on Verbal subtests
relative to the Performance subtests. The MD group is expected to demonstrate depressed
Arithmetic subtest scores only, relative to other subtest scores.

Hypothesis 2 - Group differences that emerge between the two LD groups and the
control group arc expected to satisty the criteria for clinical signiticance. The WISC-III
group profiles produced are expected to assist in the discrimination between leaming
disabled and non-leaming disabled individuals in that they are clearly distinguishable in the
patterns of profiles produced.

Hypothesis 3 - It is hypothesized that the Freedom from Distractibility Index and
Processing Speed Index scores will be lower for the MD group than for the RD group, as
distractibility and processing speed are helieved o be mere strongly related to math
achievement than reading achievement. The conrelations between the Arithmetic
achievement score and the FDLand PSLare also expected to be high. The RD and control
groups are expected o produce simitar FDI and PSI scores.

Itis hoped that the results from this study will add to a growing body of research
intended to evaluate how learning disabled childien perform on the WISC-IL, As

advancements are made in definition, classitication and diagnosis of learning disabilities,
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research findings may provide a stable context within which comprehensive investigations

of prevalence, developmental course and response to interventions can be examined.



CHAPTER III
METHOD AND DESIGN

Subjects
The subjects tor the study were children between the ages of 6 and 16 who had

been referred by their parents or schools to the Education Clinic at the University of Alberta
for complete psychoeducational assessments. Three hundred and thirty-six children
comprised the pool. Each child had been administered the 13 subtests of the WISC-III in
addition to one or more academic achievement tests and visual-motor perceptual tests. Test
protocols and reports were examined to determine whether each child met the designated
criteria. From this non-random sample, the performance of 36 children who met the
critenia for a Reading Disability (RD) group and 32 who met the criteria for a Mathematics
Disability (MD) group were examined and compared to a group of 66 non-disabled children
of average 1Q.

The average age of the total sample from which the groups were drawn was 10
years and 4 months with an average ol grade five. The total clinical sample was comprised
of 239 male and 99 female subjects. Children whose referrals resulted from primary
medical or emotional difficulties were then excluded from the sample selection. In addition,
children identified as Attention Deficit Disorder and taking medication for the disorder, or
who were referred for further testing to investigate the possibility of Attention Deficit
Disorder as a result of the psychoeducational assessment were eliminated from the pool.

Although the ages of children in the wotal sumple ranged trom ages 6 to 16, no 6 or
16 year olds were identitied for group membership in cither of the two disability groups,
and no 16 year olds were identified for control group membership.The RD group was
comprised of 26 male and ten female subjects whose average age was 9 years, 10 months.
Subjects ranged from ages 7 to 15. The MD group was composed of 27 male and five

female subjects whose average age was 10 years. Subjects ranged in age from ages 7 to 15,
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The control group was composed of 47 males and 19 females whose average age was 10
years, 3 months. Ages ranged from 6 to 15 in the control group. One-way ANOVA's
calculated 1o determine age (F =424, p = .655) and gender (F = 1.05, p = .351)
ditferences indicated no signiticant differences between groups.

Referrals for subjects included in the study had been made primarnily because of
parental concerns about their child's learning, general parental interest, or school/
classroom placement concerns. Those children who met the requirements for RD group
membership had been referred primarily as a result of parental concerns (n = 25) or general
parental interest (n = &). Those who met the criteria for MD group membership had been
referred on the basis of parental concerns (n = 21) or genceral parental interest (n = 9).
Referrals for control subjects included parental concerns (n = 38), general parental interest
(n =21), and school placement issues (n = 4). All children included in the sample were
English speaking including one subject in cach of the Reading and Math Disability groups
and two subjects in the control group who were hilingual.

Prior to each assessment the parent or guardian of the child signed a consent form
provided by the Education Clinic, allowing test data to be used for research purposes by
university students. To fulfill the requirements and standard procedure for the University of
Alberta, an cthics proposal was submitted to the Department of Educational Psychology for
approval. To address the requirements of the Ethics Committee review, confidentiality was
assured and maintained by not recording any personal information that identified individual
subjects. Demographic information and test scores were the only information extracted

from the clinic [iles.

Instrumentation

The Wechsler Intelligencee Scule tor Children - Third Edition, introduced into the
market in 1991, is the latest revision of the Wechsler scales of intelligence for children. The

revision was completed to renorm the standardization sample and to update the content of



the test (Wechsler, 1991). Itis comprised of 13 subtests, one of which is a new
supplementary subtest identificd as Symbol Search. Unlike the predecessors that produced
three factor sceres, Wechsler (1991) claims that the WISC-III can be separated into four
factor indices. Verbal Comprehension, Perceptual Organization, Freedom from
Distractihility, and Processing Speed.

The WISC-T has impressive reliability (Sattler, 1992) reporting average internal
consisteney reliability coetlicients of .96 lor Full Scale 1Q, .95 for the Verbal 1Q and .91
for the Performance 1Q. Average internal consistency reliabilities for the subtests range
from .69 for Object Assembly to .87 for Vocabulary and Block Design. Average test-retest
reliabilities are reported to he .94 for Full Scale 1Q, .94 for Verbal IQ and .87 for
Performance 1Q. Average test-retest reliabilities for the subtests range trom .57 for Mazes
10 .89 for Vocabulary (Sattler, 1992). The manual suggests that the test has adequate
concurrent and construct validity.

The WIAT is an achicvement battery comprised of eight subtests that are designed
to assess a variety of academic skills, each in a ditferent curriculum domain. Both
individual subtest and composite scores can be generated. Three of the subtests (Basic
Reading, Mathematics Reasoning, and Spelling) may be used as a quick screening
istrument. It is normed on children ranging trom ages S years to 19 years encompassing
kindergarten to grade 12. The norming sample included a group of learning disabled
children. Total composite score reliability ranges from .94 to .98 depending upon age, and
subtest reliabilities are all above .80. Test-retest reliability averages for all ages range from
8310 .92 for the subtests and .90 o 97 for the composite scores.

The WIAT contains two subtests that measure mathematical ability. Mathematics
Reasoning is a subtest that assesses numerical operations within a problem solving context.
The numerical operation subtest requires computation of basic arithmetic in addition to
fractions, ratios, percentiles, ete., presented in the traditional paper and pencil format. The

two reading subtests included in the total battery are Basic Reading, which is a single word
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mediated task, and Passage Comprehension. a task that assesses the ability to make
inferences, understand sequences of events, and answer questions based upon the silent
reading of a passage of texi.

Because the WIAT is normed in the same manner as the Wechsler intelligence tests,
it allows for reliable comparison of intellectual ability and achievement levels. Correlations
between Reading Comprehension and ability range from .47 to .74 with Verbal 1Q at ug;'s
9 and 15, from .30 10.50 with Performance 1Q at ages 9 and 11, and from .44 10 .66 with
Full Scale IQ at ages 9 and 11. Math Reasoning and ability correlations are reported to
range from .69 t0.82 with Verbal [Q at ages 7 and 16, from .41 t0 .66 with Performance
IQ atages 15 and 16, and from .64 to .84 with Full Scale 1Q at ages 7 ard 16. (Manual,
1992). The authors claim that the WIAT has been found to provide an "excellent degree” of
accuracy in identifying LD children based on an ability/achievement discrepancy in one or
more arcas (p. 161).

The WRAT-R is an achievement screening battery that consists of three subtests
that can he administered independently or together. It is normed on groups ranging from
ages 5 years () months to adulthood with two separate forms, each targeted for specific age
ranges. The WRAT-R, Level 1, is specifically designed and intended for children between
the ages of 5 years O months to 11 years Il months. The WRAT-R, Level 2, is designed
and intended for use with children from ages 12 years O months to adults age 74. Internal
consistency indices for both forms of cach of the subtests are: Reading r = .99, Spelling r =
99, Arithmetic r = 98, Test-retest reliability coefficients (Reading r = .94, Speiling r =
95, Arithmetic r = .92) for both forms indicate high test-retest reliability (Jastak &
Wilkinson, 1984),

While the WIAT Numcrical Operations subtest more closely resembles the format
of the WRAT-R Arithmetic subtest in that both contain computation problems presented in
the traditional paper and pencil format, the Numerical Operations subtest is not included in

the quick screening battery. The decision-making of academic achicvement level will likely
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be based upon the screening scores and the total battery will not be administered to the
maijority of students. Theretore, Mathematics Reasoning was chosen to compare to the
WRAT-R Anthmetic achicvement score because of a higher likelihood that it would be
administered to students at large and decisions regarding mathematics ability would be
hased upon this subtest score. The same rationale was employed in the decision to include
the word identification subtest, Basic Reading, rather than the Passage Comprehension
subtest, as it is likely that Basic Reading will be more commonly utilized in decision-
muking processes.

Tables are provided in the manuals for cach of the WRAT-R, WIAT and WISC-IIT
batteries that convert raw scores to standard scores with a mean of 100 and a standard
deviation of 15, allowing for comparison of standard scores on the achievement data with
ability scores. Age equivalent scales rather than grade equivalent scales were used to

generate the standard scores.

E [oge dures

Required as standard procedure at the University of Alberta is a written submission
of the purpose, rationale, and method of any proposed study to an Ethics Committee prior
to the study being undertaken. A written proposal and description of the study was
submitted to the Commitee Chairman on April 19, 1994, delineating the parameters of the
study and the manner in which coniidentiality would be maintained. Approval to proceed
was obtained on May 16, 1994,

The data was collected trom the files of children who had been administered
complete psychoeducational assessments in the previous two years at the Education Clinic.
As partof the assessinent. cach child was individually administered the 13 subtests of the
WISC-TL an achievement test including the assessment of reading, arithmetic, and
spetling, and a visual-motor pereeptual test. All tests were administered and scored

according to standard procedure by supervised graduate students. Three classes of graduate
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students enrolled in a graduate level assessment course, Educational Psychology 545 in the
1992/93 winter term, 1993 summer session, and 1993/94 winter session at the University
of Alberta were involved in the administration of the tests. The students had been trained,
and were supervised, by chartered psychologists in the administration, scoring, and
interpretation of all tests used in the assessment batteries.

The test results were recorded from within cach subject's contidential tile in the
clinic. Data included the child's sex. age at ime of testing, community size, school, grade,
retention history it any, special placement if any, and complaints of leaming difficulies. As
it is nat clinic policy to record information regarding race or ethnicity, data on these
variables was not .vailable. Children were assigned group membership, either Reading
Disability. Mathematics Disability or control, based upon their WISC-111 and academic

achievement scores.

Definttion of Terms

In this study, the operational definition ot lewrning disabilities as formulated by the
Learning Disabilities Association of Canada (1986) wus adhered to. Subject selection for
membership in a learning disabled group were based on the tollowing criteria:

1. The child demonstrates intellectual abilities in the average to ahove average

range, as measured hy the WISC-1T1 Full Scale 1Q score.

2. The ¢hild demonstrates an achievement-ubility discrepancy of at least one
standard deviation which is obtained by comparison of the higher Full Scale [Q
with a lower academic achievement score at the time of the assessment.

3. There is a delicitin one of the tollowing arcas: memory, reading, writing,
spelling, or mathematics.

4. The learning disability s not primarily due to visual, hearing, or motor

handicaps: mental retardation, emotional disturbance or environmental
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disadvantage, although a learning disability may occur concurrently with any of
these conditions,

The leaming disahility definition rests on the assumptions that a child demonstrates
the capacity to learn, has normal sensory functioning in conjunction with adequate
cducational opportunity to learn, and lacks severe emotional disturbance. Betfore each child
wus identified as having a learning disability, the listed conditions were met and other
conditions ruled cut as possible causes for low academic achievement.

Because of the nature of the sample and the fact that deficits in reading or
mathematics were the main arcus ol interest in the current study, they were the only two
academic areas upon which group membership was assigned. As definitions of learning
disabilitics generally exclude those with a low intelligence, children whose 1Q’s were
below 85 were excluded from the study.

To meet the detined requirements, all learning disabled subjects demonstrated
average or above average FSIQs within the range of 85 to 125, Discrepancies of more than
I standard deviation (15 points at a minimum) between the higher FSIQ and lower
achievement standardized scores was required for LD group membership. The Wide Range
Achicvement Test - Revised, Levels 1 and 2, (Jastak & Wilkinson, 1984) and the Wechsler
Individual Achievement Test (reference, 1992) were the two academic achievement tests
used to determine individual academic achievement level. Those children not administered
both Reading and Arithmetic subtests on the WRAT-R or both the Reading and
Mathematics subtests on the WIAT, were excluded tfrom group assignment even though
they may have met all other eriterion for inclusion. Those children whose poor academic
performance resulted (rom hehavioral problems, i.e., Conduct Disorder, were also
excluded from the sample.

Two diagnostic groups, Reading Disability (RD), and Mathematics Disability
(MDY, were identitied. Those exhibiting a I5-point or more discrepancy between FSIQ and

a rcading subtest were placed in the RD group. Those exhibiting a 15-point or more



SR

discrepancy between FSIQ and mathematics subtest were placed in the MD group. Twenty-
four subjects exhibited significant (135 points or more) abilin/achievement discrepancies in
both reading and mathematics, but no statstically signiticant ditference becveen the two
scores. Each subject was subsequentdy placed in the group in which they demonstrated the
largest diserepancy between ability aiid achievement. Two subjects produced equidly
discrepant scores in both reading and math. One was randomly assigned to the Keading
Disability group: the other was assigned to the Math Disabitity group. The RD aroup
contained 36 subjects while the MD zroup was composed of 32 subjects,

A group of 68 normally achicving children who had been adiministered either the
WRAT-R or WIAT achievement tests and whose FSIQ fell within the 96 10 110 range were
assigned to control group membership. Patved sample i-tests demonstrated that no
significant diserepancy between intellectual ability and academic performance scores were
evident in this sampie of subjects.

Testreport information was reco.ded for each student and computational analyses
were performed using the SPSS-X program. SPSS-X is a computer program developed
specitically for analyzing data from sociat science research (Norusis, 19903, Descriptive
statistes were generated to ascertain group charzeteristics. T-tests for paired sampic: were
caleutated to invesiigate whether significant differences existed between reading and
mathematics achievement scores witiin cach group. Verkal/Periormance 1Q discrepncies
were caleulated individually based vpon age, Correlations between tachievement scores and
WISC-HT 1Q scores and WISC-IHT Juctor scores were then caleulated to desceribe the
strength of the relationship between variahies. One-way ANOVA's were caleulated to
determine the similarities and differences on the Full Seale 1Q, Verbal 1Q and Performance
1Q factor scores between the three groups. Tukey's Honestly Signiticant Ditfer nce was

the post-hoc test utilized o determine where the ditierences lay between groups.
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Limitations of the Study

The sumple from which the subjects were chosen was obtained through the
University of Alberta, Education Clinic. The majority of referrals to the Clinic result from
learning and school related concerns on the part of parents who made the referrals. It is
unlikely that this sample is comprised of 4 normal distribution of students with a complete
range of abilities and academic achievement levels. Theretore, it should be considered a
clinical sumple, and not representative of the school population at large. Consequently, the
results of this study may primarily apply to a clinical sample of school-aged children.

Conversely, the subjects included in the learning disabled groups were not taken
from leaming disabled classrooms. special classrooms, or special schools for the learning
disabled. but rather were children in regular classroom settings who were experiencing
ditficulty learning. Therefore the conclusions of this study may not apply to children who
experience the most severe kinds of learning disabilities.

Group results were generated and utilized for all analyses and calculations.
Therefore the results cannot be generalized w individuals, b rather apply to group profiles
only. This s particularly true as learning disabled children represent such a heterogeneous
group that conclusions about individuals cannot be made from group findings. One
characteristic cannot be assumed to be applicable to all or even a majority of LD children.

Specific information regarding race and SES were generally unaccounted for in the
demographic information as it is not clinic policy to gather this information on referred
children. However, retlecting the ethnic composition of the City of Edmonton and
strrounding communities, the subjects in this study come from a predominantly white,
nuddle class population. As a result. the research results may be limited in their
generalizability to children of diverse racial. SES or erhnic backgrounds. Because it is a
nen-random sample, the generalizability of the results may be limited to clinic settings only.

There are Himitations o the use of an intellectual ability/academic achievement

discrepancy analysiss A severe diserepancy does not constitute a diagnosis of learning
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disability, it only established that the primary symptom of learming disability exists (The
Psychological Corporation, 1992). In addition. a severe discrepancy is inherently limited in
assessing voung children’s academic achievement level, Young children have limited
formal educational experiences, and as the reviewed literature demonstrated, children need
to be exposed w a variety ol learning experiences and educational contexts betore the
identification of learning disability is usually applied. Caution should therefore be exercised

when evaluating the results.



CHAPTER [V
RESULTS

Reading Disability _Group

WISC-11I Results: 10O and Index Scores

Table I summurizes the means and standard deviations of the WISC-1II IQ and
index scores for the Reading Disabled group. Consistent with previous research, (Sattler,
1992) and in the WISC-III manual (Wechsler, 1991), examination of the group means
indicates that the RD group pertormed lower on the Verbal 1Q scale than on the
Performance 1Q scale, exhibiting an 8-point difterential between the mean Verbal and
Performance 1Q scores. The FSIQ fell within the normal range and demonstrates more
homogeneity between the subjects than cither the Verbal or Performance 1Q scores. The
Verbal 1Q was 4 points lower than the FSIQ, and 8 points lower than the Performance IQ
score. Both the VIQ and PIQ scores represent more heterogeneous groups as the ranges
were larger by 11 and 12 points than the FSIQ range. The ranges are reflected by the

shighdy Targer standard deviations than that of the FSIQ.

Table 1
WISC-IITIQ and Factor Score Means and Standard Deviations for RD Group

WISC-111 Factor Mean S.D,
Full Scale 1Q 105.19 10.50
Verbal 1Q 101.31 12.69
Performance 1Q 109.31] 12.37
Verbal Comprehension Index F1.28 13.25
Perceptual Organization Index 1i1.56 11.34
Freedom From Distractibility Index 97.28 11.84

Processing Speed Index 100.56 14.40
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Individual cases were examined to determine the number of subjects that
demonstrated a statistically significant Verbal/Pertormance 1Q discrepancy based upon age
(Sattler, 1992, p. 1168). Eighteen of the RD children had a low Verbal 1Q/high
Performance 1Q discrepancy. Two subjects had a 12 1Q point differential that was
signiticant at .05, Four subjects had o 14 10 17 1Q point differential, signiticant at the .01
level. Twelve subjects had a 18 to 38 1Q point differential that was significant at .001.
These subjects represented 50% of the total RD sample. Five subjects had significantly
high Verbal IQ/low Performance 1Q discrepancies. One child had a 16-point discrepancy,
significant at the .01 level, and tour children had 12 to 24 1Q point discrepancies,
significant at the (001 level. This group comprised 13.8% of the total group. Of the 36
children in the Reading Disability group, 63.8% exhibited significant V/P splits. The
manual reported (Wechsler, 1991, p. 262) that the normative sample resulted in a total of
24.3% who produced V/P splits larger than 15 points. Of the RD group members, 58.3%
obtained discrepancies larger than this. (Sce Appendix A)

The WISC-HI Index scores represent heterogeneity of performance for those in the
Reading Group. Retlecting a higher PIQ score. the highest of the indices was Perceptual
Organization which was 10.3 points higher than the next index score and had the most
restricted range. There is a 14.28 point difference between the Pereeptual Organization
Index and lowest factor score obtained on Freedom trom Distractibility. The Processing
Speed Index and Verbal Comprehension Index were within .5 points of cach other,
exhibiting roughly equivalent performance on these two indices for this group. The range
for the Processing Speed Index, reflected by a higher standard deviation, did indicate more
heterogeneity in that it was relatively larger than any other index score range.

Wechsler (1991) reported in the WISC-IT manual that a group of Reading-
Disordered children produced a mean profile that demonstrated a descending level of
performance from Perceptual Organization (104.7) to Verbal Comprehension (104.4) (o

Processing Speed 1935.4) 1o Freedom from Distractibility (93.2). Unlike those results, in
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which both Freedom from Distractipility and Processing Speed Index scores were
depressed relative to other Index scores, the subjects in this study produced a profile on
which Freedom from Distractibility Index was the only depressed mean score relative to the

others.

Subtest Scores
Table 2 summarizes the means and standard deviations of the RD, MD, and control

groups WISC-III subtest scaled scores.

Table 2
RD, MD and Control Group Means and Standard Deviations for WISC-1IT Subtests

Subtest RD MD Control

Mcan SD Mean SD Mean SD
Intformation 9.33 2.76 10.34 2.96 9.93 2.46
Similarities 10.27 3.24 11.63 3.24 9.89 2.46
Arithmetic 10.11 2.69 9.13 2.69 941 2.21
Vocabuiary 9.69 2.85 11.31 3.39 9.70 2.46
Comprehension 11.42 3.26 11.50 3.03 9.80 2.68
Digit Span 8.53 2.77 9.91 2.49 9.46 2.73
Picture Completion 12.61 2.48 12.13 2.85 10.98 2.32
Cuding .47 3.86 8.56 3.37 8.45 3.29
Picture Armangement 12.22 3.15 11.88 3.34 10.53 2.73
Block Design 11.39 323 1019 3.5] 989  2.87
Object Assembly F1.03 2.27 10,78 2.67 9 .3() 2.14
Symbol Search 10.28 2.92 9.47 3.10 9.26 2.68
Mazes 10,74 301 10.78  4.13 1047  3.55

Figure I presents the profile of subtest scores produced by the RD group. The lowest mean
was produced on the Digit Span subtest . which although not included in determining the
Verbal 1Q. is considered a verbal subtest. OF the six Verbal subtests, five of them, Digit
Span, Information, Vocabulary, Arithmetic, and Similarities, were included in the six
subtests with the lowest means. The one Performance subtest included in the lowest six

was the Coding subtest, which had the third lowest scaled score mean overall. Four
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subtests, Digit Span, Information, Coding, and Vaocabulary all had mean scaled scores of
below 10, The Performance subtests that resulted in the highest mean scaled scores were
Picture Completion and Picture Arvangement which both had means of over 12, and Block
Design and Object Assembly which had means of over 1. Comprehension was the single
Verbal subtest that fell within the top subtest means with the third highest scaled score
mean. The stundard deviations for alt subtests were within the normal and expected range
(Wechsler, 1991) of 2.27 (Object Assembly) to 3.86 (Coding).

One-way ANOVA's were caleulated to determine whether there were any
significant differences within the RD group performance on the individual subtests. The
results indicate that there were significant ditferences between the Similarities and
Comprchension subtests (F = 2.6579, p = .0270). and between the Vocabulary and
Comprehension subtests (F = 29898, p = .(155). In both instances the Comprehension
means were significantly higher. Significant ditterences were also obtained between the
Simitaritics and Digit Span subtests (F = 2.358, p =.0399), and between Similarites and
Vocabulary (F = 5.5913, p = .0003) with the mean of Similarities being the higher of the

two.

Academic Achievement

Asreported i the Method section, all subjects were administered either the WIAT
or WRAT-R achievement test in order to evaluate individual academic achievement level in
reading (word identitication) and mathematics (computation and problem solving).

Table 3 reports the RD group standard score group means, standard deviations and
sample size administered for cach of the WIAT and WRAT-R subtests. A significant
difference was obtained between the WIAT reading and math subtests (t = 5.53, df = 13, p
<000 D) with the reading being depressed by 17.29 points, roughly one standard deviation
difference. A signiticant difference (0= 5.50, df = 18, p< .0001) between the reading and

arithmetic subtests was produced by children administered the WRAT-R who exhibited a



12.05 point differential between a higher arithmetic and lower reading scores. As
hypothesized. children with reading disabilitics scored lower on the reading subtest than on

the mathematics subtest.

Table 3

Academic Achievement Subtest Means and 8.D. for RD Group

Academic Achievement Subtest Mean S.D. Sample n's
WIAT Reading 86.93 9.59 14
WIAT Mathematics 104.21 14.50 14
WRAT-R Reading 74.95 11.73 22
WRAT-R Arithmetic 86.53 11.36 22

The RD group academic achievement scores indicate that on both achievement tests,
subjects score lower on the reading (word identification) subtest than on the mathematics
subtest. Those administered the WRAT-R reading demonstrated a wider range of scores
than those administered the WIAT reading subtest. The standard deviations for both
reading subtests were within the expected range, 9.59 on the WIAT reading subtest which
retlects its more restricted range and 1173 on the WRAT-R reading subtest which reflects
a wider range.

Taie reading subtests do not appear to be equivalent in that there was a 12-point
discrepancy hetween the mean of the WRAT-R und WIAT subtests. The difference may
reflect that the two subtests are measuring different things, the content differs markedly
between the two subtests, or one discriminates more tinely than the other. Any of these
conditions would be expected w result in mean ditferences; therefore it would be expected
that they would produce non-cquivalent numbers, In addition, a smaller group of subjects
was administered the WIAT, resulting in a 40% difference in group sizes which may

account for the discrepancy in the two subtest means.



The WIAT mathematics und WRAT-R arithmetic subtests scores demonstrate a
significant difference. 17.68 points, in subtest means. As mentioned in the method section,
the WRAT-R measures computation skills while the WIAT mathematics subtest measures
computational skills presented within a problem solving framework. As a result, a large
discrepancy between the means may be explained by the differences in content,
presentation and format of the two subtests. There is a 9 point difference between the
subtest ranges, therefore the mathematies subtests standard deviations do not differ as
substantially as the reading subtest standard deviations. The children with reading
disabilities, as a group, demonstrated below average achicvement scores, with reading

being lower than mathematics.

Correlations

Correlations calculated between WISC-IIT scores and academic achievement scores
produced different results depending upon the achievement test utilized to determine
academic competence. Caution must be exercised when interpreting the resuits as the
sample sizes for both the Reading Disubility group and Math Disability group were small,
particularly as the WIAT subtest correlations are concerned. The difference in sample sizes
hetween those administered the WIAT subtests (RD group, n = 14, MD group, n = 6) and
those administered the WRAT-R subtests (RD group, n =22, MD group, n = 26), in
addition to the small sample sizes, particularly for the WIAT subtests, may have a profound
atfect on the results. The results must therefore be viewed with caution as the correlations
may have been inflated by the small saumple.

Results were compared to those reported for a group of learning disabled children
in the WISC-1I1 manual (1991, p. 207). The results reported by Wechsler were obtained on
group of LD children in which the type of lewning disability was not specified, and the

group was comprised ol both LD and ADHD children.
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Correlations reported by age in the WIAT manual (1992, p. 366-375) between
reading and WISC-TT FSIQ range from 44 atage Y 10 .66 at ages 11 and 12: with VIQ
range from 47 to 74 atages 9 and 15 and with P1Q from .3 10 .5 atages Y and 11,
Mathematics correlations with FSIQ range trom .64 to 84 at ages 7 and 16; with VIQ
range from .57 to .82 atages 11 and 16; and with PIQ range from .49 to .66 at ages 14 and
16.

Table 4 summarizes the correlations obtained between academic achievement scores
and 1Q scores for the RD group. FSIQ comrelations with all achievement subtests were
significant at the .01 level. The WIAT Math, WRAT-R Reading and WRAT-R Arithmetic

subtests produced equivalent correlations in the .6 to .7 range.

Table 4

Correlations benveen WISC-11T and RD Achievement Scores

WIAT RDG WIAT MATH WRAT RDG WRAT MATH
FSIQ 3G+ 620%* NOYA Il H15%**
VIQ TOS5H** .549% .505* 491+
PIQ Sl14 287 ST0** S506%*
VClI 50%* A71 450 401
POI 419 246 S06** 440*
FDI BOYHH* YT EF 08+ 357
PSI 449 A06 O3GHH 484+
WIAT n=14,
WRAT-R n=22
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Correlations between VIQ and ali academic subtests were significant at the .05
level. The strength of the relationship was cquivalent for the WIAT Math, WRAT-R
Reading and WRAT-R Arithmetic subtests ranging tfrom .54 to .49. The strongest
correlations were produced between VIQ and the WIAT Reading subiest, and the weakest
carrelations with WRAT-R Arithmetic subtest.

While the correlations obtained between PIQ and the WRAT-R subtests were
significant at the .01 level, those obtained between PIQ and the WIAT subtests were not
significant. As previously discussed, the smali number of subjects administered the WIAT
may have contributed to this finding. The WISC-IIT manual reports correlations in the .3 to
.4 range between PIQ and WRAT-R Reading and PIQ with WRAT-R Arithmetic, this
group produced a higher corvelations (r =.57 and r =.50 respectively). While PIQ had the
weakest relationship to reading on both achievement tests, the magnitude of the relationship
found in the current study was much larger than that reported by Wechsler.

Wechsler's (1991) reported correlations produced by a group of learning disabled
children between both the WRAT-R Reading and Arithmetic subtest scores with the WISC-
1T 1Q scores differ from the results obtained with this sample of children with reading
disabilities. The manual reports the correlations obtained between WRAT-R Reading with
FSIQ. VIQ and P1Q to be .53, .62, and .29 respectively (p. 207). The findings from the
RD group produced results that were inconsistent with those reported by Wechsler. While
the magnitude of the relationship was not substantially different for either the FSIQ with
reading or the VIQ with reading rom that reported in the manual, the pattern of strongest to
weakest correlations was different. The strongest correlation was produced between FSIQ
and the academic subtests, and the weakest correlation was produced between VIQ and the
academic subtests, whereas Wechsler reports the strongest relationship to be between VIQ
and reading and weakest between PIQ and reading.

The manual reports correlations obtained between WRAT-R Arithmetic with FSIQ,

VIQ. and PIQ to be .58, .61, and .40 respectively. The present findings indicate a reverse
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pattern in the RD group trom that reported by Wechsler. RD subjects produced a stronger
correlation between FSIQ and arithmetic than that obtained between VIQ or PIQ and
arithmetic on both the WIAT and the WRAT-R arithmetic subtests.

Sattler (1992) reports that correlations between intelligence test scores and reading
ability generally fall within the range of .45 10,65 for reading disabled children. While the
WRAT-R reading subtest produced a correlation close to this magnitude in the current

study, the WIAT reading subtest produced a substantially higher correlation.

Mathematics Disability Group

WISC-T1T Results: 10 and Index Scores

Table 5 summuarizes the means and standard deviations of the WISC-111 1Q and
index scores tor the Math Disabled group. The FSIQ was in the normal range, and
equivalent to that obtained by the Reading Disabled group. The range indicates that
performance hetween subjects within the Math Disability group is fairly homogencous. In
contrast to the Reading Disabled group, the MD group exhibited no Verbal/Performance
differences. An examination of the ranges, however, indicates that in comparison to the
FSIQ. the Verbal 1Q and Performance 1Q score ranges were larger than that of the FSIQ),
representing more heterogeneous pertormance. The standard deviations for the three 1Q
scores were well within the normal and expected range reported in the manual (Wechsler,

1991).
Tuble 5
WISC-UHT1Q and Facror Score Meanys and Standard Deviations for MD Group

WISC -1l Factor Mean S.D.

Full Scale 1035.47 12.43
Verbal 1Q 104.74 12.94
Performance 1Q 105.50 12.15
Verbal Comprehension Index 107.28 14.17
Perceptual Organization Index 108.63 12.38
Freedom from Distractibility Index U8.25 10.45

Processing Speed Index 95.91 15.12
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Individual scores were examined 1o determine whether statistically significant
Verbal/Performance [Q splits could be identified. Seven subjects produced low Verbal
1Q/high Pertormance 1Q sphits. Twao were significant at the .05 level, three at the .01 level,
and two at the L0017 level. The smailest significant split was 10 points, obtained by a 15
year oid, and the largest was 21 points, obtained by a 9 year old. The low Verbal/ high
Performance profile was obtained by 21.87% of the total group. The same number and
percentage of subjects obtained a high Verbal/ low Performance 1Q discrepancy. Four
sithjects produced significant differences at the .05 level, one at the .01 level, and two at
the 00T Tevel The smallest discrepancy in this group was 11 points and the largest was 24
points, hoth obtained by & year olds. In the MD group, a total of 43.75% produced
significant V/P splits. The WISC-HT manual reported (p. 262) that 44.5% of the normative
population obtained Verbal/Performance 1Q differences of 10 points or more.

In a pattern similar to that of the RD group, the MD group exhibited a 12.72 point
mean differential betv cen the highest and lowest index scores, obtained on the Perceptual
Organization Index and Processing Speed Index, respectively. While both Freedom from
Distractibitity and Processing Speed indices were depressed relative to the other index and
1Q scores, FDI was 2.34 points higher than the PSI score. The restricted range of the FDI,
reflected by the standard deviation, indicates homogeneous performance between the
subjects while the PSI range indicates more heterogeneous performance within the group.
Verbal Comprehension Index and Perceptual Organization Index mean scores were both
clevated relative to the other index and 1Q scale scores. This finding is similar to that
reported for learning disabled chifdren generally in the WISC-II manual (Wechsler,

199 1D). Wecehsler reported that learning-disabled children produced Perceptual Organization
Index>Verbal Comprehension Index>Processing Speed Index>Freedom from
Distractibility Index protiles. The standard deviation of the VCI was larger than that of the
POL reflecting a wider range of performance between MD group subjects.

subtest Scorey



Figure 2 presents the profile of subtest scores produced by the MD group. As
summarized on Table 2, the MD group produced their lowest subtest scaled score mean on
the Coding subtest. Of the tour lowest subtests with scaled score means of below 10, two
load onto the Verbal 1Q (Arithmetic and Digit Span). These two subtests when added
together comprise the third factor, the Freedom from Disuactibifity Index score. The other
two lowest scoring subtests, Coding and Symbol Scarch, load onto the Performance 1Q and
when added together comprice the new tourth fuctor, the Processing Speed Index score.
The five subtests on which this group produced scaled score means of over 11 inctuded
three Verbal 1Q subtests, Similaritics, Comprehension, and Vocabulary. and two
Performance 1Q subtests, Picture Arrangement and Picture Completion. All of these subtests
include a strong verbat component in that all reauire verbal mediation for successtul
completion. Standard deviations on the Mazes subtests was larger than expected or reported
in the WISC-HI manual (Wechsler. 1991). On all other subiests, standard deviations within
the expected and normal range were obtained ranging from 2.49 (Digit Span) to 3.39
(Vocabulary).

One-way ANOVA's were caleulated to determine whether signiticant differences
between subtest mean scaled scores had been produced. Significant differences hetween
Coding and Picture Completion meun scaled scores (F = 314066, p = .0147), Coding and
Symbol Search (F = 3.8966, p = .0041), and Block Design and Symbol Search (F =

3,130, p = .0219) were identitied.

Academic Achievement

Asreported in the Method section, all subjects were administered cither the WIAT
or WRAT-R achievement iest in order to evaluate individual academic achievement level in

reading (word 1dentification) and mathematics (computation and problem solving).
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Achievement data produced by the MD group is reported in Table 6. No significant
difference was produced between the WIAT reading and mathematics subtest although the
group means indicated that pertformance on the math subtest was 14.0 points lower
(roughly one standard deviation) than performance on the reading subtest. The result may
have been atfected by the small number of subjects in the group (n = 6) who were
administered the WIAT. Despite the Tack of statistical signiticance, a 14 point discrepancy
between academic subtests may be of practical significance. There was a significant
difference between the WRAT-R artthmetic and reading subtests (1 = -4.80. df = 25, p =
.0001) with arithmetic being the lower. Subtest means indicate that performance on the
mathematics subtest was 14.23 points lower than performance on the reading subtest. As
hypothesized. children with mathematics disabilitics scored lower on their mathematics
subtest score when compared to the reading subtest scare. Both achievement tests produced

similar discrepancies between the reading and mathematics subtest scores.

Table 6
Accdemic Achievement Subtest Means and S.D. for MD Group

Academic Achicvement Subtest Mcan S.D. Sample n's
WIAT Reading 102.00 15.52 6
WIAT Mathematics 88.00 7.46 6
WRAT-R Reading 95.04 15.20 26
WRAT-R Arithmetic 80.81 12.82 26

Correlations

Correlations between MD achicvement scores and WISC-T1Q and factor scores
are presented on Tahle 7. As previously noted, the small sample size administered the
WIAT subtests (n = 6) had a substantal influence on the results.

A substantial correlation was produced between the FSIQ and the WIAT Reading

subtest which was significant at the .05 level, Both the WRAT-R Reading and Arithmetic
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subtests were signiticant at the 001 level, As was evident for the RD group, the FSIQ
when correlated with the WIAT Reading produced a substantial correlation at the .8 level,
but when correlated with the Math subtest produced a more conservative correlation at .58.
Wechsler (1991) reported correlations between FSIQ and Reading to be .53, and between
FSIQ and Arithmetic to be .58, When compared to those reported in the manual (p. 207),
correlations between the FSIQ and WRAT-R Reading and Arithmetic were higher than
would be expected (r= .64 and r = .79, respectively). While the WIAT subtest correlations
indicated that reading was more strongly related to FSIQ, the WRAT-R correlations
produced the opposite results. The Arithmetic subtest was more strongly correlated to FSIQ

than the Reading subtest.

Table 7

Correlarions bernveen WISC-11I and MD Achievement Scores

WIAT RDG WIAT MATH WRAT RDG WRAT MATH

FSIQ .828* 587 644x%* 790%**
VIQ 754 041 E Rl BB *
PIQ RO ~4145 297 496**
V(Cl .709 532 T2 7EER 41 **x*
POI L850+ 413 .360 490+
FDI -.0272 209 S86** RN Calute
PSI -. 107 70 226 382
WIAT n =6,

WRAT-R n=26

* p = .05,

¥4 p =01,

¥+ p= (0]
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Verbal [Q correlations with the WIAT subtests were not significant, although strong
correlations were produced tor both subtests. Conversely, the WRAT-R Reading and
Arithmetic subtests both correlated with VIQ at the (001 level. The same pattern of results
was produced for the VIQ correlations as had been produced tor FSIQ correlations. WIAT
Reading was more strongly associated with VIQ than WIAT Math, and WRAT-R
Arithmetic was maore strongly correlated than WRAT-R Reading.

Examination of the Performance 1Q with achievement subtest correlations indicated
that the WRAT-R Arithmetic was moderately assoctated with PIQ (r = .49) and was
significantly correlated at the (01 level, The WRAT-R Reading produced a weaker
correlation (r = .29) and was not significantly comrelated. While the relationship between
WIAT Reading and PIQ was significant at the .05 level, the WIAT Math and PIQ were not
significantly correlated. Again, opposite pattems were produced between the achievement
baiteries, in that Reading was more highiyv corvelated than Math on the WIAT, and
Arithmetic was more highly correlated than Reading on the WRAT-R hattery.

The WIAT reading results indicate that while VCI and POI are strongly related to
reading achicvement, FDI and PST are virtwally unrelated. The WIAT mathematics subtest
produces similar results in that the relationship between it and VCIand POl are stronger
than the relationships with FDI and PSI. The WIAT Muthematics correlations confirm
those reported by Wechsler; however, these results must be viewed with caution as the
WIAT was administered to a small group (n = 6).

The overall pattera tor the MD group indicates that the WRAT-R Reading correlated
higher with VIQ than FSIQ or PIQ (1 = .74, r = .64, r = .29, respectively) and that the
relationship was elevated when compared to that reported in the WISC-1IT manual. WRAT-
R Arithmetic correlations produced similur results with VIQ being more strongly correlated
than FSIQ or PIQ (r = .82, r = .79, ana r = .49, respectively). The manual reported these

correlations 1o be .61 for VIQ, .58 Tor FSIQ and .40 tor PIQ.



Control_Group

WISC-IT Results: 10O and Index Scores

Table & shows the means and standard deviations of the WISC-III IQ and index
scores for the Control group. Equivalent mean scores were obtained for the Verbal,
Performance and Full Scale 1Q scores with a .88-point difference between the three scores.
Examination of the standard deviations indicates that, in a pattern similar to that of both LD
groups, the FSIQ represented more homogeneity of performance than the other two I1Q
scores. In fact, the FSIQ standard deviation was far more restricted than that of either the
VIQ or PIQ. Reflecting a restriction of group membership to those subjects whose 1Q’s fell
within the 90 to 110 range, FSIQ, VIQ, and PIQ were all depressed relative to IQ scores on

either of the LD groups in which group membership was not as severely restricted.

Table 8
WISC-IIT 1) and Facror Score Means and Standard Deviations for Control Group

WISC -HI Factor Mean S.D.
Full Scale 98.36 5.67
Verbal 1Q 98.29 9.41
Performance 1Q 99.17 g.16
Verbal Comprehension index 98.77 9.65
Perceptual Organization Index 101.53 9.70
Freedom from Distractibility Index 98.12 10.61
Processing Speed Index u4.42 12.43

Verba/Performance 1Q discrepancies were identified within the group and statistical
significance was determined based upon age provided by Sattler (1992, p. 1168). Fifteen
subjects obtaied tow Verbal/ high Performance 1Q discrepancies. Three produced 12 1Q
pont discrepancics that were signiticant at the .05 level. Four demonstrated 16-point
differences what were significant at the .01 fevel and eight demonstrated 20 to 26 IQ point

differences that were signiticant at the 001 fevel. This represented 22.72% of the control



64

group membership. Ten subjects obtained significamtly high Verbal/ low Pertormance 1Q
differences. Two subjects produced 12 1Q point differences that were significant at the .08
level, three produced 1S and 16 point differences, significant at the .01 level. and five
produced 20 to 45 1Q point differences that were significant at the .01 level. This group
comprised 15.1% of the control group. In total, 37.87% of the control group members
produced V/P split profiles which is comparable to that reported in the WISC-111 manual
(p. 262) which found that 35.8% ol the normative sample produced discrepancies of 12 1Q
points or more.

The group produced a mean spread of 7.11 points between the highest and lowest
index scores, Perceptual Organization and Processing Speed respectively. Similar to the
pattern of the MD group, the Control group Processing Speed Index was the lowest index
score and was depressed refative to the performance on the other indices. Subjects
exhibited the most heterogencous performance on the PSI. The mean scores for the Verbal
Comprehension Index, Perceptual Organization Index, and Freedom trom Distractibility
Index were roughly equivalent as only a 3.4 point differential resulted between them. In
addition, the standard deviations were roughly equivalent. The pattern of Index scores for
the control group exhibited more range than that reported for the control group in the
WISC-I manual (Wechsler, 1991),

Comparisois of the results from the control group utilized in this study weie
compared to control group results obtained for aged 10 and 1 year olds in the manual.
This age group was chosen for comparison because age 10 was the average age of group
membership in the present study. When compared to the results reported in the Manual
(1991. p. 171), the control group in the current study scored within .17 K) point on the
Performance 1Q (manual contro! mean = 99.0 vs. 99.17), 1.24 1) points on the FSIQ
(manual control mean = 99.6 vs. Y8.36), und 2.01 1§ points on the Verbal IQ (manual

control mean = 100.3 vs, Y&.29).
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Index scores were also comparable between the two control groups ranging from
1.52 1Q points on the Perceptual Organization index (manual control group = 1{K). 1 vs.
101.53) to 4.3% 1Q points on the Processing Speed Index ( manual control group = 98.8
vs. 94.42). Both Verbal Comprehension and Freedom trom Distractibility Indexes fell

within 2 to 2.5 1Q points of those reported in the manual.

Subtest Scores

Figure 3 presents the subtest profile produced by the control group. As summarized
in Table 2. the Control group produced their lowest scaled score means on the Coding
subtest with a score of helow Y. Including Coding, the five subtests with the lowest means
were Symbol Search, Object Assembly, Arithmetic, and Digit Span. As previously
mentioned, Coding, and Symbeol Scarch added together produce the Processing Speed
Index, and Arithmetic and Digit Span comprise the Freedom from Distractibility Index.
These four subtests were within the lowest scoring of the tfive subtests. The highest scaled
scores with meuns ot over HY, were produced on the Picture Completion, Picture
Arrangement, and Mazes subtests. No pattern of primarily Verbal or Performance subtests
comprising the high or low range was evident, but rather, subtests from both of these
scales were interspersed throughout the profile. The standard deviations were all within the
normal and expected range as reported by Wecehsler (1991) with the lowest being 2.14
{Object Assembly) and the highest being 3.55 (Mavzes).

As summarized on Table 9, when compared to the means and standard deviations
reported in the Manual (1991) for 10 and 11 year olds, the means and standard deviations
of the control group tor this study are very similar. The subtest scaled score means
produced by the control group tor this study range from .01 difference on Block Design to
AR5 scaled score point difterence on Coding.

One-way ANOVA's were caleulated to determine whether significant differences

between subtest mean scaled scores had been produced. Significant differences between
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Picture Completion and Object Assembly mean scaled scores (F = 2.5816, p =.0177),

and between Similarities and Digit Span (F = 2.364, p = .0146) were identified.

Tuable Y
Comparison of WISC-IHI Conrrol group with Current Study Control Group

Subtest/Scale Manual Control  Current Control Difference Score
Mcan SD Mean SD IQ points
Information HO 2.9 9.53 2.46 .57
Similaritics 10.3 29 9.89 2.46 .40
Arithmetic 9.6 2.6 V.41 2.21 .19
Vocabulary 9.9 3.2 9.70 2.46 .20
Comprehension 101 3 9.80 2.68 .30
Digii Span 10.1 2.8 9.46 2.73 .64
Picture Completion 10.2 2.8 10.98 2.32 .78
Coding B 9.3 3.1 8.45 3.29 .85
Picture Arrangement 9.8 2.9 10.53 2.73 .73
Block Design 9.9 3 9.8Y 2.87 01
Object Assembly 9.6 3.0 9.30) 2.14 .30
Symbol Search B 9.8 3.0 9.26 2.68 .54
Mazes 99 3.5 10.47 3.55 .57
Verbal 1Q 100.3 13.7 98.29 941 2.01
Performance 1Q 99.0 13.1 99.17 8.16 0.17
Full Scale 1Q 99.6 13.1 98.36 5.67 1.24
Verbal Comp. Index tO1.0 4.2 98.77 9.65 2.23
Percept. Org. Index 1001 12,9 101.53 9.70 1.52
Freedom-Distract. Index 1003 12.5 98.12 10.61 2.18

Processing Speed Index V8.8 13.9 94.42 12.43 4.38
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Academic Achigvement

As reported in the Method section, all subjects were administered either the WIAT
or WRAT-R achievement test in order to evaluate individual academic achievement level in
reading (word identitication) and mathematics (computation and probiem solving).
Table 10 reports the Control group standard score group means, standard deviations and
sample size administered tor cacn of the WIAT and WRAT-R subtests.

Performunce on all the academic subtests produced means and standard deviations
within the average and expected range. No significant differences were found between
the WIAT reading and mathematics subtests. Analysis of performance on the WRAT-R
demonstrated that there was a significant ditference (1= -2.37, df = 39, p =.023) between
the performance on the reading subtest and arithmetic subtest. Achievement in arithmetic
was consistently below that of reading. This finding was contrary to the hypothesis that
children in the control group would demonstrate equivalent achievement levels in both

reading and mathematics.

Tuble 10

Academic Achievement Subtest Means and S.D. for Conrrol Group

Academic Achievement Subtest Mean S.D. Sample n's
WIAT Reading 130).53 12.36 24
WIAT Mathematics 99.46 10.62 24
WRAT-R Reading 99.49 11.41 42
WRAT-R Arithmetic 95.27 9.35 42
Correlations

While the control group had a substantially larger sample, correlation results must
be interpreted cautiously as the control group had a restricted 1Q range as a condition of

group membership.
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Caorrelations between the 1Q and Index scores and academic achievement subtests
are reported for the control group in Tuble 11. While demonstrating relative strength, the
correlations hetween the subtests and FSIQ, VIQ and PIQ are substantially weaker than
those produced by the RD and MD groups, which would be expected given the small
sample sizes ol the two disability groups, and the restriction of range in the control group.

Performance between the FSIQ and all four academic subtests is moderately related.
The significance levels produced differ by achievement test administered. The WRAT-R is
significantly related to FSIQ at the .001 level, while the WIAT is significantly related to
FSIQ at the .05 level. The WRAT-R Arithmetic subtest produced the strongest relationship
and the WIAT Math produced the weakest relationship with FSIQ.

The relationship’s between VIQ and the achievement subtests are stronger than
those produced with FSIQ, with the exception of the WRAT-R Arithmetic subtest.
Moderate refationships were produced with both WIAT subtests which were significant at
the .01 level. The WRAT-R Reading subtest produced a moderate correlation at the .001
significance level. The WRAT-R Arithmetic with VIQ relationship was weaker, although
significant at the [0S level.

Reflecting the correlations produced with VIQ, the VCI correlations with both
WIAT Reading and WRAT-R Reading were moderate and significant at the .01 level.
While the WIAT Math was also moderately related, i was significant at the .05 level. The
WRAT-R Arithmetic relationship was weak and not significant.

Correlations produced between PIQ and achievement subtests were weak, and none
reached levels of signiticance. Both WIAT subtests produced weak negative correlations.
Nu relatonships which were produced between POI and the achievement subtests were
signiticant and all were weak. The same patiern was evident between the PSI and all

subtests,



Table 11

Correlations benveen WISC-111 and Achievement Scores for Control group

WIAT RDG WIAT MATH WRAT RDG WRAT MATH
FSIQ A19* ORI AR xR A2
VIQ 562+ S26** A96*** 363+
PIQ =217 -.225 -.007 144
VCI 557** A51* A3YH* 218
POI -.122 -.070 022 027
FDI 122 A26% NiR Rl R R
PSI -.195 - 194 -.082 239
WIAT n =24,
WRAT-R n=42
*  p=.05.
**  p =01,
6% p= (01

WRAT-R Reading and Arithmetic subltests both produced moderat, and highly
significant at the (001 level, correlations with the FDL The relationship with WIAT Math
was also moderate and signiticant at the L0S level. A weak and non-significant relationship

was produced with the WIAT Reading subtest.

Tests of Homogeneity of Vananceg

The Levene Test for homogenceity ol variance was caleulated because of the
difference in group sives and ditfering 1Q ranges utilized between groups, to determine
whether one-way ANOVA's would be an appropriate statistical analysis. One-way
ANOVA's were then caleulated to determine mean group difterences (see Appendix B).

The Tukey Honestly Significant Difference was chosen as the post hoc comparison because
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it allows tor all pai wise comparisons of means and is less susceptible to differing group
sizes than other post hoe evaluations. However, the results of these analyses must be
considered with caution for the following reasons. Both the RD and MD groups were
negatively skewed samples which violates one of the assumptions of the ANOVA. This
wis not the case for the control group that produced a more even distribution of scores.

Results of the Levene Test of homogeneity of vanances indicated that there were
statistically significa: tdifferences between the standard deviation of the control group
when compared o the math and reading groups on the FSIQ (p = .0001), VIQ (p =.038),
and PIQ (p = .018) scores. Such differences were expected because of the 1Q restriction for
control group memhbership that was not utilized for LD group membership. While the
control group was restricted to a 20 point 1Q spread, the two LD groups had 40 point 1Q
spreads. No significant differences were produced on the Index or subtest scores however.

One-way ANOVA results indicate that as would be expected, significant differences
hetween group means were produced for the Full Scale 1Q, Verbal 1Q, and Performance
1Q. Significant ditferences were produced on the FSIQ between both the RD and MD
groups from the control group (F = 9.903, p = .0001). A significant difference was
produced on the VIQ between  groups (F = 3665, p = .028). Tukey HSD analysis
indicated that there was a difterence between the MD and control groups, but not between
the RD and control or MD and RD groups. Compansons ot the PIQ between groups
resulted in significant ditferences ( F = 11.852, p = .(001) between the MD group and
control and the RD group and control, but not between the RD and MD groups.

ANOVA's were caleulated on the subtest and index scores to determine which
subtests were contributing to the differences discussed above. Again, the results must also
be viewed with caution because of the skewed nature of the RD and MD groups. The
stindard deviations of the subtests, however, were all within the normal and expected

range as indweated by Wechsler (1991).
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Examination of the Index score ANOVA's demonstrated that significant ditferences
were produced on to of the Index scores. The Verbal Comprehension Index result
indicated a significant difference (F = 5.555, p = .004) was produced between the MD
group and control group, but no ditTerences were evident between the RD group and the
others. A significant difference was produced between both the RD and MD groups with
the control group on the Perceptual Organization Index (F = 11.29, p = .G 1) There
were no ditferences produced on cither the Freedom tfrom Distractibility or Processing
Speed Indices.

Both the RD and MD groups propduced mean scores that were significantly higher
than the control group on the Comprehension subtest (F = 5.333, p = .005). Mcan scores
ditfered signiticantly between the MD group and control group on the Similarities subtest
(F = 3950, p =.021). and un the Vocabulary subtest (F = 4.037, p=.019) hut no
differences were evident between the RD and MD groups or cither subtest. Therefore, the
Similaritics, Vocabulary, and Comprchension subtests ar» the main contributing factors that
resultin a significant difference between the MD and control groups on the Verbal 10).

Several subtests accounted for the significant differences in group means on the
P1Q. Both RD and MD group means differed significanty on the Object Assembly subtest
(F = 8202, p =.0004) from the control wroup mean. The RD group mean signiticantly
differed from the control group mean on the Picture Completion (F = 5.564, p = .(004), and

on Picture Arrangement (F = 4 471, p = .013}) subtests.

Question |

Does the WISC-HI produce distinet profiles For learning disability subtvpes” Ly e o

ditference between the profiles produced by reading disabled children in contrist 10 those

produced by mathematics disabled children®?




RD Group

The RD group wus characterized by FSIQ scores within the average range (105.19),
despite the liberal 1Q criterion for group membership that ranged trom 85 to 125. Non-
verbat abilities were close to the high average range while the verbal comprehension
abilities of the group were depressed relative to their problem solving abilities. Examination
of the Index scores indicates thut they performed within the average and expected range as a
greup, with the exception of the Pereepuual Organization Index score which was in the high
AVETAge range.

Figure 4 presents the 1Q and index score profiles produced by the RD group. The
group obtained their lowest mean subtest scores on Digit Span (8.53), Information (9.33),
Coding (9.47) and Vocabulary (9.69). The highest subtest scores were obtained on Block
Design (11.39). Comprchension (11.42) Picture Arrangement (12.22), and Picture
Completion (12.61).

There was @ limited range in the variability between the subtests. All standard
deviations were within the expected range of 3 points (Wechsler, 1991) with the exception
of Coding on which the subjects demonstrated more diversity in performance. The majority
of subtests had SD's of between 2.77 and 3.26. Those subtests with the least varability
and therefore the smallest standard deviations were Object Assembly (2.27), Picture
Completion (248, and Arithmetic (2.69). The Comprebension (SD = 3.26), Similarities
(3.24) and Block Design (3.23) subtests produced large, but equivalent standard
deviations. Retlecting a scaied score range from 2 1o 18, the most variability was produced
on the Coding (SD = 3.86) subtest. The result indicates that some chiidren produced
stgnificantly Tower scores on the Coding subtest than on the other subtest scores. As
Coding was one ol the Towest score subtests it could be claimed., based on the low mean
and Livge standard deviation, that as a group the RD children appear to score lower than

expected and extubir g wide range of performance on the Coding subtest.



MD Group

Examination of the MD group protife indicates that the Full Scale 1Q, Verbal 1Q and
Pertormance 1Q were all within the normal and expected range. As discussed previously,
the IQ level was not elevated despite the liberal 1Q parameters for group inembership. The
Perceptual Organization Index (108.63) and Verbal Comprehension Index (107.28) were
high relative to the groups performance on both the Freedom from Distractibility Index
(98.25) and the Processing Speed Index (95.91). Whiie the FDI and PSIT scores are within
the average range. they are depressed relative o the other indices. Figure S presents the
protile produced for 1Q and index scores.

The MD group profile demonstrated that the lowest mean scaled scores were
obtained on the Coding (X.56), Arithmetic (9.13), Symbol Search (9.47), and Digit Span
(9.91). The scaled scores on the Arithmetic subtest ranged trom 5 to 13, whereas the scaled
score points on the other subtests ranged trom 4 o 18 on Coding, 4 1o 16 on Symbol
Scarch, and 5 to 16 on Digit Span. The highest mean scaled scores were obtained on
Vocabulary (11.31), Comprehension (11.50), Similarities (11.63), Picture Arrangement
(11.88), and Picture Completion (12.13) subtests. The scaled score ranges tor these
subtests varied from 3 1o 18 on Picture Arrangement to & to 19 on Picture Completion.
Although Picture Arrangement und Pictire Completion load onto Performance 1Q, they
both require verbal mediation for successlul completion, theretore all of the subtests upon
which the MD children did well as a group involve a strong verbal component,

Rerlecting the limited range of scaled score points, the subtests with the smallest
variability were Digit Span (2.49), Object Assembly (2.67), and Arithmetic (2.069).
Performance on Digit Span and Arithmetic scores was fairly consistent between group
subjects in that the mean scores on these subtests are not only depressed relative to the
scaled scores ol the other subtests, but there was fess variability between subjects’
performance on them than on the mujority of other subtests. The subtesis on which the

largest variability was produced were Mazes (4.13), Black Design (3.51), Vocabulury
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(3.39), and Picture Arrangement (3.34). The varizbility evident on the Mazes
subtest indicates that there was less consistent pertformance between subjects. Some
children did well relative to their pertformance on other subtests while others did poorly

relative to performance Gin their other suhtests,

RD and MD Comparisons

Group profiles that were distinetly and significantly different from each other were
not produced by the subjects in the two groups, although ditferent profiles did result trom
the analyses. Performance was within the average range on all subtests, and there was
considerable overlap hetween groups in all areas of the WISC-IIL

AlLTQ, index, and subtest recans were within the normal and expected range for
both the RD and MD groups. There were differences in the patterns ot scores produced,
however. The Reading disabled group produced a group profilte that demonstrated lower
scares on several of the subtests that Toad onto the Verbal 1Q component of the test, Their
means were one and a halt points below the Math Disubility group mean profile on the
Similarities (RD = 1028, MD = 1 1.63), Vocabulary (RD =9.69, MD = 11.31), and Digit
Span (RD = &.53, MD = 9.91) subtests, and half a point below the MD group eon the
Information subtest (RD =9.93, MD = 10.34). The only VIQ subtest on which the MD
group had a lower mean was on the Arithmetic subtest, as would be expected. The
Comprehension subtest mean scores were equivalent (RD = 11.42, MD = 11.50).

The resulis of the Performancee subiesis demonstrate a difterent pattern from those
ol the Verbal subtests. Whereas the Reading Disability group produced lower means on the
Verbal subtests, the Math Disability group produced lower means on the Performance
subtests. The group means indicate that the MD group scored lower on all the performance
subiests than the RD group did, with the exception of the Mazes subtest on which the two
groups produced cquivalent means. The Jargest ditferences were on the Block Design

subtest (RD = 11.39.NMD = 10,19y, Symbol Scarch (RD = 10.28, MD =9.47), and
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Coding (RD =9.47, MD = 8.56). Small diftferences were found between the two groups

on the means of Picture Completion (RD = 12.61, MD = 12.13), Picture Arrangement (RD

Correlations calceulated between FSIQ and the achievement subtests are comparable
for both the RD and MD groups. In both groups the WIAT Reading correlates
substantially, and is the highest correlation produced. WRAT-R Reading correlations are
comparable at .67 for the RD group and .64 tor the MD group. The conelations produced
on the WIAT Math subtest also demonstrate relationships of similar strength. The WRAT-
R Arithmetic is the only subtest upon which the correlations produced by the MD group
were stronger than that produced by the RD group.

The correlatiions between the subtests and VIQ tor the MD group were stronger than
the correlations that resulted from RD group performance. Whereas the WRAT-R
Arithmetic was correlated at .49 for the RD group, it was .82 for the MD group. The WIAT
Math correlation tor the MD group was .64 as opposed to the RD grouap correlation of .54,
WRAT-R Reading ulso resulted o higher correlation in the MD g (r=.74)as
opposed to the RD group (r = .50). The WIAT Reading was the anly subtest upon which
the RD group cormrelation was higher with VIQ than the MD group.

Substantial ditferences were obtained between the RD and MD groups on
correlations bewween PIQ und academic subtests. Whereas the WIAT Reading correlation
was moderate for the RD group, it was highly correlaied lor the MD group. Conversely,
the WIAT Muath was shown o have a low correlation for the RD group, but mnoderate for
the MD group. The WRAT-R Reading had u moderawe correlation for the RID group, but
low for the MD group. The one subtest that produced similar results for both groups was
the WRAT-R Arithmeuc.

While the individual subtest results between the RD and MDD groups may not
indicate statistical difterences. the differences may have practically significant implicawons

in that the RD children as a group appear o demonstrate lower scores on several of the
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Verbul subtests which may indicate a generalized deficit whereas the MD children appear o
demonstrate o specitic detieit in arithmetic only. These findings are consistent with those
reported by Lewis, Hiteh and Walker (1994) who also found a generalized deficit for RD
children as opposed 10 a specitic deficit of MD children. Children with reading disabilities
may produce profiles thut show lower VIQ subtest scores because of their reading
difficultics that affect their ability to use langueage and to obtain knowledge.

These results support Hypothests 1 presented in Chapter IT that stated the
expectation of the current study was to find that the verbal subtests scores of the Reading
Disabled group would be depressed relative to Math Disabled group that would produce
specific deficits in arithmetic and refated subtests rather than generalized deficits in all
verbal arcas. The expectation that the Freedom trom Distractibility and Processing Speed
Index scores would be lawer for the Math Disability group versus the Reading Disability
group outlined in Hypothesis 3 in Chapter T, was not substantiated. Although the pattern
of the Index scores produced by the two groups was different, there was no significant

difference between groups on the two Index scores themselves.

Question 2

Docs the WISC-11E profile discriminate between LD and non LD children? How do the two

groups difter in their intelecual and diavnostic levels relative to a control group of non-

lcarning disabled childien?

As previousty reported, the control group was restricted to subjects whose FSIQ
fell within the 96 (o 11O range. and therefore the group produced average FSIQ scores.
There were relatively few differences among the subtest scores for this group. Achievement

subtest scores were commensurate wiidh mtelleciual abilites.
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The control group profile of 1Q and index scores is presented in Figure 6. Lowest
subtest scaled scores were obtained on Coding (8.45), Symbol Search (9.26), and Object
Assembly (9.30). Subtest scaled scores ranged from 3 to 18 on Coding, 4 to 15 on Symbol
Scarch, and 2 to 13 on Object Assembly. Highest subtest scaled scores were obtained on
Mazes (10.47), Picture Arrangement (10.53), and Picture Completion (10.98). Subtest
scaled scores ranged from 3 1o 19 on Mazes to S to 19 on Picture Arrangement, and 5to 16
on Picture Completion.

Reflecting on the ranges of the scaled scores, the subtests with the smallest standard
deviations were Object Assembly (2.14), Arithmetic (2.21), and Picture Completion
(2.32). With two exceptions, the standard deviations of the subtests fell within 2 to 3
scaled score points. The two exceptions with standard deviations above 3 scaled score
points we-e Mazes (3.55) and Coding (3.29).

As compared to the control group, the LD groups produced slightly higher average
WISC-IH Full Scale 1Qs. All groups displayed average FSIQ, VIQ and PIQ's. A
PIQ>FSIQ>VIQ pattern of performance was obtained by each group, although the
magnitude of the diserepancy between the mean scores differed. All indices for the three
groups were within the average range. The Control and MD groups both produced
POI>VCI>FDI>PSI patterns on the WISC-IIT index scores. The RD group, on the other
hand, produced a POI>VCI>PSI>FEDI pattern in which the positions of PSI and FDI were
reversed. The Picture Completion and Picture Arrangement subtests had the highest scaled
score means tor all three groups. Both the MD group and Control group produced their
lowest scaled score means on the Coding subtests, and both groups produced similar
ranges of subtest means and standard deviations. The RD group produced a profile on
which the Verbal subtests comprised the lower scaled scere means and the Performance
subtests comprised the higher scated score means.,

In summary, the LD subjects performed at a lower level than did control group

subjects in reading and arithmetic subtests on the Wechsler Individual Achievement Test
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and Wide Range Achievement Test - Revised. Discrepancies on the achievement subtests
were in the anticipated direction for both the RD and MD groups: depressed reading scores
were obtained for the RD group as compared to the math scores, and depressed math
scores were obtained for the MD group as compared to reading scores. Academic
achievement scores obtained by the control group indicate that there was no difference in
pertformance between reading and mathematics for those subjects who were administered
the WIAT, but that there was a consistent pattern of lower arithmetic scores relative 1o
reading scores for the subjects administered the WRAT-R. Such a finding may be a
reflection of the population that was assessed at the clinic.

The results obtained did not support Hypothesis 2, presented in Chapter 11, that
outlines the expectation that group differences between the LD groups and control group
would be genevated that would allow for discriminaiion between learning disabled and non-
learning disabled children. No clinicully signiticant differences were produced on the Full
Scale 1Q, Verbal 1Q, Performance 1Q, Index scores or subtest scores between the three

groups.

Correlations between 1O and Index Scores

The relationship between WISC-ITQ and Index scores were examined. The
intercorrelations with cach [Q and tactor based scale for each of the LD group’s and the
control group are presented in Tables 12 to 14, Wechsler (1991) cautions that some
correlations are inflated because the two correlated scales have subtests in common (ie.,
Performance and Full Scatz). The correlations between the Index scores however, do not
present this difficulty.

The results Tor all three groups demonstrate simitar findings to those reported in the
WISC-III manual ( pp. 270-279). As expected, the Verbal Comprehension Index and

Verbal [Q scores correlate more highly with cach other than with the Performance 1Q or



index scores. Conversely, Perceptual Organization, and Performance IQ scores correlate
more highly with ~ach other than with the Verbal 1Q or index scores.

As reported in the manual (1991) and expected, all three groups produced strong
relationships hetween FSIQ and VIQ, FSIQ and VCI, VIQ and VCI, and PIQ and POL. On
several measures, the RD and MD groups produced strong relationships while the control
group produced moderate to weak relationships. These included FSIQ with PIQ, FSIQ
with POL, FSIQ with PSTand PIQ with PSI. The RD group was differentiated from the
MD and control groups by the correlations produced between FSIQ with FDI, VIQ with
VCI, and PST with FDL In these cases, the RD group correlations were stronger than those
produced by cither of the other two groups. The MD group was ditferentiated from both
the RD or control groups by producing moderate correlations between PIQ with VIQ, POI
with VIQ, PIQ with VCI, POl with VCI. and PSI with VCI. The correlations produced by
the RD and control groups were weak.

This finding indicates that for this sample the FDI factor score provides
discrimination between reading disabled and nen-reading disabled children as a group. The
PSI correlations also appear to discriminate between the learning disabled groups and the
control group.

In summary, while the correlations produced by all three groups are similar to those
reported in the WISC-IH manual, the groups do differ on the patterns of relationships that
they produce. The RD group appeared o produce stronger correlations on the FDI than the
other two groups and the MD group produced stronger correlations with the PIQ and POI
relationships. The PSTeorrelations with the other Index and 1Q scores were stronger for

both the RD and MD groups than the control.



Table 12

Intercorrelations benveen WISC-111 FSIQ and Index Scores for RD group

84

VIQ PIQ VCl POI FDI PSi

FSIQ 804 724 769 697 726 533
VIQ 473 971 204 732 222
PIQ 148 O1K 352 627
V(I 186 615 A70
POl 389 335
) 301

Table 13

Imtercorrelarions benveen WISC-11T FSIQ and Index Scores for MD group

VIQ PIQ VClI POI FDI PSi
FSIQ 907 .833 843 RIS A9 .506
VIQ 530 959 S48 A7 351
PIQ A6 922 390 591
VCt 445 322 373
POI 465 279
FDi 73
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Tuble 14

Intercorielations berween WISC-111 FSIQ and Index Scores for Control group

VIQ PIQ VClI POI FDI PSI
FSIQ 720 426 710 416 408 106
VIQ -.314 66 -.23] 459 -.158
PIQ -.289 876 -.018 .347
V(Cl -.206 .294 -.168
POI 006 -.080
FDI ' -.071
summary

In summary, the Reading Disability group ditfered from the Math Disability group
and Control group by the percentage of subjects that demonstrated a statistically significant
Verbal/Performance discrepancy. The Reading Disability group also showed a lower
Verbal, higher Performance 1Q profile when compared to the other groups that produced
cquivalent scores. Subtest scores were depressed on the Verbal scales for the Reading
Disubility group, but on subtests related to mathematical ability only for the Math Disability
group. The correlations between the WISC-I1T and academic achievement scores were
clevated for both groups, but the results need to be viewed with caution because of the
small sumple sizes.

Stusistically significant group protile ditferences were not produced between the
two learning disabled groups or between the leaming disabled groups and the control
group. ‘The Reading Disability group demonstrated generatized deficits whereas the Math

Disability yroup demonstrated specitic deficits on the WISC-1H.



CHAPTER V

DISCUSSION

The rescarch currendy being discussed provides implications for a variety of
individuals who work with special needs children. This chapter will discuss the tollowing:
comparison of the results with previous studies investigating the identification of learning
disabled stadents from their WISC-IT profires, discussion of possible causes that led to the
results, practicul implications for school psychologists, counselors, and educators, and

suggestions for future research.

Comparison of Current Findings to Previous Research

There are tew currently published studies on the validity of the WISC-TH or factoer
score patterns for learning disabled children. As a result, the performance of LD children e

this study will he compared to results obtained in WISC-R research.,

Verbal Performance Splity

As found hy Durrant (1994) and Kavale and Forness (198S), the Fuli Scaie,
Verbal and Performance 1Q's of the Reading Disabled and Math Disabled groups were not
distinguishable from cach other or from those of the control sample,

The examination of Verbal/Performance HQ discrepancies, however, indicates that
the two LD groups in the present study produced divergent results. Of the Reading Group,
S50% of the subjects demonstrated a low Verbal 1Q, high Performance I illy
significant discrepancy, and 13.8% demonstrared o lngh Verbal 1Q, low o ciorinanee 1Q
discrepancy, for a total of 63.8%% of the subjects. These receits are consistent with the
iinding of Bloom ctal. (1986) and Bannatyne (as cited in Bloom etal., 1986) who found
Verhal/Performance discrepancies of hetween 090 10 809 i their LI subject sumples.

The Verbal/Pertormance protile of the Reading Disabled group s also consistent with those
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cited by Humnphries and Bone, (1993a), Rourke et al., (1990), and Smith et al., (1993).
Conversely. the protiles produced by the Math Disability group did not exhibita large
proportion of subjects who demonstrated a Verbal/Performance discrepancy in either
direction. While Rourke (1990) indicated that math disabled chiidren tend 1o exhibica high
Verbal IQ, low Performance 1Q pauern, the subjects in the current sample produced
cquivalent Verbal and Performance 1Qs, a pattern inconsistent with Rourke's tindings. It
would therefore appear that for this sample, verbal and non-verbal skills are developed o

an cquivalent level.

Indrx Score Patemns

In the manual, Wechsler (1991) reported a pattern of Perceptual Organization Index
> Verbal Comprehension Index > Processing Speed Index > Freedom from Distractibility
index for a group of learning disabled children. The Reading Disabled group in this study
produced the sume pattern of index scales, although the magnitude of the difference
between the scales was difterent than reported by Wechsler. There was a discrepancy
between the POI which was in the high range, the VCI and PSI which were in the average
range and the FDI which was in the low average range. The Math Disability group
produced a divergent pattiern in which both the POTand VCT were in the average range, the
FDI and PSI were in the low average range. The positions ot the FDI and PSEwere
aliernaied. In addition. the Perceptual Organization Index and Verbal Comprehension Index
scores were very similar, and there was o large difference between them and the #D1 and
PSI average scores. The findings of this study are consistent with those reported by
Kautman (1993) and Saklofske et al.{1994) although the sample utilized by Saklotske et al.
also produced a low Verbal Comprehension Index score.

Patterns produced by the two groups indicate both similarities and distinct

differences in subtest performance. Comprehension was the one Verbal subtest upon which

performance by both groups was very simitar and Picture Completion and Picture
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Arrangement were the two Performance subtests upon which each of the groups produced
their highest resalts, a pattern consistent with that reported by Sattler (1992).

Wecehsler (19915 does not differentiate between reading and mathematics disabilities
in his discussion of profiles produced by children with learning disabilities. He does
however, inctude a separate LD sample comprised of reading disabled children solely, but
does not clearly specify the subtest means for this group. There 1s no description as to how
the children were selected or identificd. With no differentiation between subtypes, the
manual (1991) reports that LD children produce their lowest scores on the Coding and Digit
Span subtests. In this sample, while Coding was a relatively weak, Digit Span was more
strongiy identified as a weakness in the Reading Disabled group. In the Math Disability
group, Coding was the lowest subtest score and was closely followed by the Arithmetic
and Symbol Search subtests.

The subtest profile produced by the Reading Disabled group conforms to the profile
Kavale and Forness (1985) obtained in their meta-analysis of WISC-R subtest performance
by learning disabled children. The five highest subtests, Picture Completion, Picture
Arrangement, Block Design, Comprehension, and Object Assembly, and three lowest
score subtests Digit Span, Arithmetic, and Coding are the same as identified in the meta-
analysis. This may lead to the conclusion that although the format of administration and
content of the subtests has been altered, essentially the WISC-R and WISC-III produce the
same results with reading disabled children.

The MD group produced less similar results to those reported in Kavale and
Forness' study, however. Of the highest mean subtests, only three, Picture Completion,
Picture Arrangement, and Comprehension, were the same as the meta-analysis indicated.
Given that rescarch into learning disabilities has historically focused primarily on reading

disabhilities with litde emphasis on those who demonstrate math disabilities alone, the



intfluence of mathematics disabilitics may have been minimal in previously identiticd
learning disabled sampies. Profile differences may have been averaged out by the larger
proportion of reading disabled students in the samples studied. Consequently, the general
findings in the LD Eteratire meta-analysis do notappear to retlect the performance of this
group ot wniathematics disabled students, but they do reflect the performance of reading
disabled uidents.

in comparison to Sakiofske et al's (1994) results on WISC-HT subtests, the
Reading Disabled group ditfers from the Atention Deficit Disorder sample profile but the
Math Disability group profile differs e with respect to the lowest mean subtests.
Sakloiske et al. report that the wdentified sample produced their best results on perceptual
organization tasks. This appeared to be the pattern with the Math Disabled students as well
although to a lesser extent in this sample.

Although Kavale and Forness (1985) found that learning disabled children
produced tlatter subtest scatter profiles than normal children, the results of this study
indicated thai both Reading Disabled and Math Disabled groups produced profiles showing
considerable scatter between subtest and index profiles. The two leamning disabled groups
produced more variability on their subtest and index profiles tndicating definite strengths
and weaknesses in performance in contrast to the profile of the control group which was
relatively flat. Given the restriction in 1Q range for control membership, a tlat profile is
understandable and expected.

Generally consistent with the results reported by Humphries and Bone (19934a),
Marn (1994), and Snider and Tarver (1989), the Reading Disability group demonstrated
weaknesses in Digit Span, Coding, Information and Vocabulary, all of which involve
memory. Digit Span is thought to measure short teem memory and attention to non-
meaningtul verbal stimuli in addition o tlexihility of cognitive processing. The other three

subtests showed relative weakness in arcas thought to measure both long term or short term
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memory and ahility 1o express general knowledge. Strengths were identifiable on subtests
that appear to measure non-verbal, rather than verbal, stimuli.

As with the Reading Disability group, the Math Disability group showed strengths
in Picture Completion, Picture Arrangement, and Comprehension. The group also
demonstrated strengths in Similarities and Vocabulary, the subtests generally thought to
measure fevel of abstract thinking and the ability to form concepts in a verbal form.
Weaknesses produced by the Math Disability group include Coding, Arithmetic, and
Symbol Scarch, subtests which are thought to indicate concentration, attenticn, and short
term memaory. Performance on these subtests is also thought to be influenced by level of
anxiety.

The overall findings of the WISC-IH profiles are consistent with those reported by
Sattler (1992) who tound a generalized deticit tor RD children as opposed to a specific

deticit of MD children.

General Discussion

The purpose of this study was to determine whether the intelligence test and
academic achievement criteria used to identily learning disabled children revealed distinct
cognitive profiles between specifically identified LD and control groups on the WISC I1IL
Discussion of the cognitive processing and difterences between the two disability groups
will be presented within the framework of the research questions and hypotheses posed in
Chapier 11,

Question |
Does the WISC-TH produce distinet profiles for learning disability subtypes? Is there a
difference between the protiles produced by reading disabled children in contrast to
those produced by mathematics disabled children? It differences in performance are

identified, what are the convergent and divergent patterns of group performance? Do
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the two groups difter on intetlectual and diagnostic dimensions in the profiles that they
produce?

While the WISC-II1 does appear to produce distinet individual subtest profiles
between the D and MD groups, they are not difterences that can be considered statistically
significant. The differences, however, may have practical implications in diagnosing and
programming tor the needs of learning disabled children.

Although the Full Scale IQ scores are the same for the two groups, when looking
specifically at the Verbal Comprehension Index, thought to be a purer reflection of verbal
abilities than the Verbal 1Q, the Math Disabilitics group scored almost half a standard
deviation higher than did the Reading Disabilities group. Therefore, although the 1Q range
is the same for both groups, the RD group shows poorer Verbal abilities than does the
MD group which appears to indicate generalized language deficits whereas the MD
demonstrated specitic deficits. In terms of the Perceptual Organization Index, however, the
pattern is the opposite in that the RD children demonstrate better performance on nonverbal
reasoning tasks, particularly those that involve logical, sequential processing and verbal
subtalk.

The Reading Disabled group produced a large Verbal/Performance discrepancy, as
was hypothesized. The RD children as a group appear to demonstrate lower scores on
several of the Verbal subtests which may indicate a generalized deficit in language
processing and conceptualization whereas the MD children appear to demonstrate a specific
deficit in arithmetic skills and short term memory. The RD profile was distinguished by
poorly developed conceptualization skills as reflected by low scores in the Information,
*ocabulary, Digit Span and Coding subtests. Children with reading disabilitics may
produce protiles that show lower VIQ subtest scores because of their reading difficulties that
affect their ability to use language and to obtain knowledge. In addition, their avoidance of
reading, or tendency to read inaccurately so that the information being obtained is distorted,

separates these children because of the quality of their reading experiences. Children



without reading disabilitics are able to comprehend und assimilate new information more
castly than their reading disabled peers, which allows for a whole domain of acquiring
information denied the reading disabled.

Some reading disabled children may have visual-spatal difficultes that include
visual sequential memory deficits, visual discrimination and spatial organizational problems
that hinder their ability o fearn to read automatically. These may occeur in conjunction with,
or separately from, auditory-linguistic deficits that reduce their ability to utilize auditory
sequential memory, or reduces the capacity of their auditory memory. Those children who
experience ditficulty in both language related and visual-spatial areas may be at a distinct
disadvantage in learning how to read.

There is also a possibility that Reading Disabled children focus so much attention on
the task of attempting to read accurately, that they overload their working memory and do
not have enough capacity left to comprehend what they are reading. They are unable to
divide therr attention between the decoding skills required for reading and the concept
formation skills required to comprehend the meaning of the text. Automatization of decoding
may nol have occurred o a suflicient degree to allow for fluid reading. Unless required to
read aloud. it may appear to an observer that the child is decoding properly and should be
comprehending the material he is reading. This may be a critically inaccurate assumption if
the child is dedicating so much energy toward the decoding of individual words that he is
unable to comprehend the actual meaning of the passage at hand.

As discussed in the literature review, and demonstrated to a limited extent in this
study. many reading disabled students may also demonstrate deficiencies in mathematics.
One explanation may  be that word problems rely heavily on language reasoning to identify
the essential components ol the problem, in addition to understanding the types of
caleulations that are required 1o successtully complete mathematical tasks. Cognitive
tflexibility is required to reason about several picces of information at ence, which may be

ditficult for both reading disabled and math disabled students. It is possible that reading
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disabled children are fess matare  the development of their cognitive tlexibility, which
atfects both reading and matheraatical skills,

Because reading disabled students appear unable to associate and integrate ditferent
language skills and concepts. they appear o require methods of instruction that present
information in a logical, sequential, progressive manner. When this type of instruction is not
provided. the frustration that they experience may further intertere with their ability o learmn.
As their frusuation fevel builds, it creates further interference with their verbal processing
abilities and their attention is then divided between the emotional experience of feeling
frustrated and the challenge of the difficult task that they are attempting to complete.

Another possible expluanation may be that reading disabled childeen have litile ability
to utilize strategies approprigtely, to change psychological ser when the task requirements
are altered, or to realize that the strategy that they are atempung to use is inetfective or
inappropriate. Reading disabled children may not be aware of the utility or effectiveness of
different strategies or where such strategics may be implemented ctftectively. Understanding
that a variety of strategies can result in successtul completion of the task may be lacking in
these children. Their success is limited by their inability to develop new and effective
strategies when the one they are using is ielfective.

When Index protifes were observed, it hecame apparent that the Reading Disabifity
group profite was churacterized by a high Pereeptual Organizaton Index, and considerably
lower Verbal Comprehension. Processing Speed. and Freedom trom Distractibility Index
scores. The Perceptual Organization Index. in the high average range, may reflect weli
developed inteflectual abilities in arcas that require non-verbal reasoning, visual-spatial
abilities, visual organization and sequencing skills. Compuaratively, the other skills
mentioned fall within the average runge, and appear o reflect less developed skills in the
arco . of verbal comprehension, complex processes involving attention, concentration, and
problem-solving strategies in addition to the ability to respond speedily and accurately. The

Index scores may provide maore information about the Reading Disabled child's abilities than
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the Full Scale 1Q does. The high Percepuual Organization Index intlates the Full Scale 1Q
score which might intlate the percepton of their abilities in all areas. This may be
particularly true in regard to school-related tasks.

The M ath Disability group produced an Index protile distinctly different from the
Reading Disabled group. For the Math Disabiiity group, both the Verbal Comprehension
Index and the Perceptual Organization Index, which are thought to be pure measures of
verbal and performancc intellectual ability, were consistently high. This indicates that their
intehiceual ahilities are equally developed in both domains and that difficulty in performance
in muthematics may be attributable to other factors.

Compared to the Verbal Comprehension and Perceptual Organization Index scores,
the Ficedom frem Distracibility and Processing Speed Index s.ores were hoth dramaticaily
lower. These tow scores courd indicate that problems in mathematics are a result of factors
such as distractibility, anxicty level, juck of concentration, poer short term memory for both
visual and auditory informatien, inability to sequentially process effectively, poorly
developed simultancous processing ahilities and inability to perform etfectively under time
constraints,

The Math Disability group had notubly higher scores in Information, Similarities,
and Vacabulary than the Reading Disability group did. a finding which leads to the
hypothests that the language conceptualization ability of the Math Disability group is more
highly developed than it is in the Reading T Chility group. When the profile produced is
carctully scrutinized, it appears that the Mat Disability group has well developed abilities in
arcas requiring conceptual thinking, tlexibility of thought processing, and attention to
important and rclc-\';ml cnvironmentat detal. This feads to the hypothesis that they are able to
assimifate environmental information and adapt their thinking processes to accommoda‘e
what they kearn

‘The math disabiluity in these children became apparent when their scores on

Artthmetic, Coding, and Digit Span subtests were examined. The lowest scores were noted
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for Coding and Arithmetic, which are thought to measure conceniration and distractibility,
anxicty and/or disinterest in schosl-tike tasks. In addition, Symbol Scarch and Digit Span
scores were relatively low tor these students. Taken together, these subtests measure
specitic arithmetic skills and short term visual and auditory memory. Scores could have
been adversely atfected as well by anxicty, as well as by peor short term memory and lack
of speed and accuracy.

Of particular note was the Math Disabled group score on the Object Assembly
subtest. It is thought that Object Assembly involves simultancous processing and visual
spatial processes, the sume cognitive processes as are hypothesized to be involved in
arithmetic computation ard problem solving. This finding appears to substantiate the
results of this rescarch which indicate that the conceptual abilities to do math are not lacking
in these students. but that the basic arithmetic skills themselves may be weak. This subtest
awards a significant number of bunus points for completing the task corvectly and quickly.

Those children who demonstrate weak simultancous processing or visual spatial
processing difficultics may be adversely alfected by an inability to grasp mathematical
concepts and complete arithmetic tasks. Conversely, these children may not lack hasic
processing ahility, but might require more time to understand and practice mathematical
concepts, and complete assigned tasks. Poor performance on timed subtests such as
Coding and Symbol Scarch could refleet time restraints more than lack of ability. Another
possible explanation for low scores in these arcas may be that these children proceed
through the tasks slowly duce to a possible concern for accuracy and desire to complete the
questions correctly.

In general terms it appears that the Reading Disubility group has difficulty with
conceptualization and with analysis and synthesis ol information. [t also would appear that
the group has ditticulty with retrieval ol information from both long werm and short term

memory. Problems in school involving language tasks might retlect their difficulty with
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tasks involving storage and retrieval of information. ability to integrate information from a
variety of sources, and to assign meuning o relevunt information.

Bascd upon the results of this study, although there were differences between the
Reading Disability and Math Disability group protiles, the differences are not generalizable
to individual subjects, but can only be applicd o group profiles. In addition, when
evaluating the profile ol an individuai child. the ditferences that would be evideat are not
large or distinct enough to allow tor specitic identification of reading or mathematics
disahility because the variability within cach group profiles was usually larger than the
variahility between group profiles, therefore distinet patterns were not consistently
produced. The ranges produced on the subtests overlapped to such an extent, that only
group comparisons hased on mean scaled scores can be made. Caution must therefore be

exercised when considening individual cases.

Quesuon 2.

How does the WISC-II profile discriminate between LD and non LD children? Do the
two groups differ in their intellectual and diagnostic levels relative to a control group
ol non-learing disabled children?

The Index profiles produced hy the Control group appeared to be relatively tlat.
There was litde difterence between the Verbal, Performance and Full Scale 1Q scores and
the difterences between the Verbal Comprehension, Perceptual Organization, Freedom from
Distractibility and Processing Speed Index scores were not pronounced.

Conspared to the Index score discrepancies produced by the Reading Disability
group, the control group profile was latter and demonstrated little variation oeiween Index
scores. The differences were not statistically significant between the two groups. The Math
Disability group Index score profile was swrikingly similar to that of the control group except
for the magnitude of the difference between the Verbal Comprehension and Perceptual

Organization Indices and the Freedom from Distractibility and Processing Speed Indices.



The result of the analysis indicates that the WISC-i profiles produced do not
differentiate berween the Control and learning disabled groups to a significani degeee. An
interesting tinding in this study, however, is that the profiles produced by the Main
Disabled group appeared o be more closely aligned to the performance ot the Centrol
group than the Reading Disability group profile. The subtest profile produced by the
Control group was also relauvely flut compared to both the Reading and Math Disability
groups.

The implications of these results may indicate that children in the Reading Disuabled
group are demonstrating generalized kinguage and learning deficits, whereas children in the
Math Disabled group are demonstrating more balanced intellectual development with the
exception of short werm memory and arithmetic skills. While group profiles were obtained,
these cannot be generalized to individuals within the groups as there was considerable
overlap on test scores between the groups, and the ditferences in profiles were not distinet

enough to be able to identity an individual based upon a specitic profile.

Implications for School Psycholosists, Counselors and Educators

When children are referred to a school psychologist for a psychoeducational
assessment, that person must endeavor ta determine the specific areas of weakness in
academic tasks. A crucial part of this investigation is to understand the circular nature of
learning disabilities and to consider the impact ol the ccological and contextual factors that
contribute o the leaning disabilioy

The psychologist must be able to recognize that fearning disabilitics can be w result
of 4 unique interaction of processes rather than one specitic type of processing deficiency.
Ability to identify specitic subtypes through distinctive profiles may assist in the accurate
identification and diagnosis of fcoming disabled children. It LD subtypes can be
identified. a vaoety of instructional wehniques and strategies can then be developed and

recominended to mateh the learning difticuliy with the most ettective remedial strategy. Itis
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essential, theretore o have mvestigated LD subtypes from a variety of perspectives and
classitications.

Schoal counselors who work tonterpret psychological reports to hoth parents and
wachers must be able o clearly express the unique natare and ditficulties that result from
the learning disahility in question. They should also assist the child by making teachers and
administrators aware of the underlying conceptual or skill refated problems thut the child is
experiencing. They must be uble to distinguish and communicate to others involved in the
cducational processes ot the child, appropriate and inappropriate intervention strategies for
a specilic child bused on o specitic disability.

it would be advanugeous to both students and educators it teachers heve the training
and expertise to identify and incorporate specific instructional techniques that may be a pre-
requisite to eftfective lewrning tor fearning disabled individuals. It cannot be assumed that
hecause they are capable ina skill such as decoding, that they comprehend other skills such
as extracting the meaning from phrases, sentences or paragraphs. Conerete and logically
sequential instructional techniques in all aspects of learning a language must be utilized for
these chifdren to learn and understund fanguage thoroughly and completely. Failing to
provide such instruction may resultin a learning environment that is ineffective and
frustrating to all those concerned with assisting the child to leam.

Because therr auditory as well as thetr visual skilis may be weak, it may be
necessary for reading disabled children to be encouraged to express themselves verbally
and practice their verbal skills atevery possible opportunity. These children may
demonstrate a cognitive style that processes language-related information more slowly than
average children, Theretore, in a classroom setting, they may require additional time to
think and process information betore responding.

Chiidren who demonstrate Tow Processing Speed Index's and who process
intormation slowly may require more time for instruction and completion of tasks in the

classroom. These children may also benetit from longer instructional sessions, although a
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variety of technigues and cross-modal presentations of tnformation may be required o
overcorne the child's distractibility, reinforeed by peer pairing in the classroom,

As mathematics is a discipline that requires sutticient practice to develop mastery,
children with math disabilities may require more repetitions of instruction, need more time
1o practice and more drill to develop the required skills, in addidon o receiving direet and
explicit instruction to understand the rule-govemned nature of mathematics. Dilland
practice should be encouraged until the child has overleamed pertinent skills, which allows

the child to achieve success before moving onto the next level of mathematical task.

Implications for Future Research

Through the process of completing the current research, many questions have been
generated that are deserving of investigation. In a clinical setting, questions related to the
production of a WISC-H1 ACID protile, low scores on the Arithmetic, Coding,
Information and Digit Span subiests, could be investigated in differentiated learning
disability groups. In addition, differentiating specitic disabilities within the Reading
Disuability group and the Math Disability wroup may be helptul in expanding our
understanding ot the underlying cognitive deficits that are exhibited within cach subtype.

An additional direction may be in the examination of metacognitive structures and
strategies ntilized by learning disabled children to more completely understand how
metacognitive usage influences suceesstul task completion and how the metacognitive
strategies of learning disubled chitdren difter from non-learning disabled children.
Motivation and anxicty level also artect academic performance which may be particularly
relevant to children experiencing difficulty in mastering academic tasks. The preceding
dircctions in rescarch could be approached cither by examination of groups or of mdividual
case studies.

The factor structure ol the WISC-HE needs extensive research to determine its

Adcal vatue, Until independent rescarch s conducted. the interpretive value of the
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Freedom from Distractibility Index and Processing Speed Index will remain equivocal.

Validity studics to determine whether other average groups of children produce equivalent
1Q, Index and subtest results as those reported in the munual alse need to be conducted. In
addition, as this study used a chinical control sample, future research may benefit from the

use of g conwol group more representative ol the normal pepulation.
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APPENDIX A
WISC-11I VERBAL/PERFORMANCE SPLITS
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Figure 1. Group Percentage with Signiticant Verbal/Performance I1Q Splits

* reported in Wecehsler, 1991, p. 262,
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APPENDIX B

WISC-IT ANOVA's

11l



Table 1h
One-way Analysis ol Variance
Full Scale 1.Q.
Source D.¥. Sum of Meun F F
Squares Squares Ratio Prob.
Between Groups 2 1623.650Y 811.8285 9.9032 0001
Within Groups 131 107 3%.8804 $1.9762
Towl 133 123625373
Tuble 2b
One-way Analysis of Vartance
Verbal 1.Q.
Source D.F Sum ol Mean F F
Squires Squares Ratio Prob.
Between Groups 2 929.8770) 464.9385 3.6654  [.0283
Within Groups 131 16616.6379 126.8446
Totl 133 [7546.5149
Table 3b
One-way Analysis of Variance
Performance 1.Q.
Source DI Sum of Mcean F F
Squares Squares Ruatio Prob.
Between Groups 2 2579.4333 1289.7166 11.8523 1.0000
Within Groups 131 [4254.8056 108.81653
Towl 133
Table 4b
One-way Analvsis of Varanee
Verbal Comprehension Index
Souree BAE Sum ol Mcan F F
Syares Squares Ratio Prob.
Between Groups 2 15621510 781.0755 5.5551 048
Within Groups 131 134192819 140.6052
| Totl 133 1OO8] 4328




Table 5h

One-way Analvsis of Varunee
Poerceptuad Organizution Index

Souree IDAE Sum of Mean - i
Squares Squares Ratio Prob.
Between Groups 2 26492687 3240343 2908 .0000
Within Groups L3 [S3ON.82N3 FET.3T93R
Totld [ 33 INOTN.0970
Tuble 6b
Onc-way Analysis of Vartanee
Freedom From Distractubihity Index
Souree DU Sum ol NMoean I- I
Sqpuares Squares Ratio Prob,
Between Groups 2 210105 10).3053 EET V157
Within Groups 131 [5498.2376 119.2172
Total 133 155192451
Table 7h
One-way Analyss of Varianee
Processing Speed Index
Souree D Sum ol Mean 8 8
Squares Squares Ratio Prob.
Between Groups 2 3795103 439.7551 2.3555 .0URY
Within Groups 131 24083.2170) 186.69106
Total 133 24962.7273
Table &b
One-way Anadysis of Variance
Stnilarites Subtest
Source L. Suim ol Mean I I8
Sqtiures Squares Runo Proh.
Between Groups 2 05,4450 32.722¥ 3.9509 0216
Within Groups (3] 1O84.979K {.2823
Towl 133 1'150.4254




Tuble Yb

One-way Analysis of Variance
Vocubulary Subtest

Souree D.F. Sum ol Mecan F F
Squares Squares Ratio Prob.
Between Groups J 63.0437 31.8219 4.0376 0199
Within Groups 131 10324533 7.8813
{ Total 133 FO96.0970)

Tuble 10b

One-way Analysis of Variance
Comprehension Subtest

T Souree D.F. Sum of Mcan F F
Squares Squares Ratio Prob.
Between Groups 2 V16166 45.80583 5.3332 L0059
Within Groups 131 1251894 3.589Y2
Totul 133 1216.8060
Table Hib
One-way Analysis ol Variance
Picture Completion Subtest
Souree D Sum ol Mean F F
Squares Squares Ratio Prob.
Between Groups 2 OV 414N 34.7074 5.5648 0048
Within Groups 131 817.0404 6.2369
Total 133 886.4552
Tuble 12b
One-way Analysis of Varianee
Picture Armangement Subtest
Sourey D Sum ol Moan T T F F
Squires Squares Rutio Prob.
Between Grouns 2 8(.2936 40,1468 44715 0132
Within Groups 131 F170.1610 8.9783
Total 133 1256.4552
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Table 13b
One-way Analysis of Variance
Object Assembly Subtest
Source D.F. T "Sum of Mean F F
Squares Squares Ratio Prob.
Between Groups 2 87.7092 43.8546 X.2026 L0004
Within Groups KE 700, 3804 5.3464
Totl 133 788.0896
Table 14b
RD Group One-way Analysis of Variance
Between Full Scale 1Q and Verbal 1Q
Source D.F. Sum ol Mean F F
Squares Squares Ratio Prob.
Between Groups 21 JU09.888Y 233.8042 4.4978 .0029
Within Groups 14 727.7500 51.9821
Total 35 5637.638Y
Table 15b
RD Group One-way Analysis of Variance
Between Full Scale IQ and Performance 1Q
Source D.I. Sum ol Mcun - I
Squares Squares Ratio Prob.
Between Groups 21 4451.9722 211.9987 3.2844 01321
Within Groups 14 Y()3.6667 64.5476
Totl 35 5355.6389Y
Table 16b
RD Group Onc-way Anualysis of Variance
Between Full Scale 1Q and Perceptual Organization Index
Source D.F. Sum of Meun F F
Squares Squares Ratio Prob.
Between Groups 21 3718.0222 177.0487 5.1581 0156
Within Groups H4 784.8667 56.0619
Total 35 45002.8589
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Tuble [7h
RD Group Onc-way Analysis of Variance
Between Full Scale 1Q und Freedom From Distractibility Index
Source D.F. Sum of Mean F F
Squares Squares Ratio Prob.
Between Groups 21 3764).7556 179.0836 2.1907 0676
Within Groups K 1144.4667 81.7476
Towl 35 4905.2222
Table 18b
RD Group One-way Analysis of Variance
Between Similarities and Comprehiension
Source D.F. Sum of Mean F F
Squares Squares Ratio Prob.
Between Groups 9 164.668 1 18.2965 2.6579 }.0270
Within Groups 24 165.2143 6.8839
Total 13 329.8824
Table 19b
RD Group One-way Analysis of Variance
Between Vocabulury and Comprehension
Souwree D.F. Sum of Mecan F E
Squares Squares Ratio Prob.
Between Groups 9 112.3039 12.4782 2.9898 0155
Within Groups 24 100.1667 1.1736
Total 33 212.4076
Table 20b
RD Group Onc-way Analysis of Variance
Between Similarities and Digit Span
Source D.F. Sum ot Meun F F
Squares Squares Ratio Prob.
Between Groups I [31.3857 11.9442 2.35%1 0399
Within Groups 23 116.5000 5.0652
Totul 4 217.8857
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Table 21b
RD Group One-way Analysis of Vanancee
Beoween Vocabulary and Similartics
Source D.F. Sum of Mean F F
Squares Squares Ratio Prob.
Between Groups Il 201.0048 18.2732 5.5913  [.0003
Within Groups 23 75.1667 3.2681
Totl 34 276.1714
Table 22b
MD Group One-way Analysis of Variance
Between Coding and Picture Completion
Source D.F. Sum ol Mean F F
Squares Squares Ratio Prob.
Between Groups Y 200.4382 222709 3.1406  [.0147
Within Groups 21 148.9167 7.0913
Totl 30 349 3548

Table 23b

MD Group One-way Analysis of Vanance

Between Block Design and Symbol Search
Source D.F. Sum of Mcan F F
Squares Squares Ratio Prob.
Between Groups I 24).9250 21.9023 31300 [.0129
Within Groups 20 139.9500 6.9975
Total 31 3K8(0).8750)
Table 24b
MD Group One-way Analysis of Variance
Between Coding and Symbol Scarch
Source D.F. Sum of Mcun F F
Squares Squares Ratio Prob.
Between Groups I 239.9250 21.8114 3.8966 [.0041
Within Groups 2() I11.9500 5.5975
Total 31 3I51.8750




Table 25b

Conuol Group One-way Analysis ol Variance

Between Similarities und Digit Span
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Source D.F. Sum of Mean F F
Squares Squares Ratio Prob.
Between Groups 13 141.0605 10.8508 2.3641 .0146
Within Groups 51 231.0779 4.589%
Totl 63 375.13¥5
Tuble 26h
Control Group One-way Analysis of Variance
Between Ohject Assembly and Picture Completion
Source D.F. Sum of Mean F F
Squares Squares Ratio Prob.
Between Groups 8 79.2400 9.9050 2.5816  [.0i77
Within Groups 37 21%.6994 3.8368
Totd 65 297.9394




