INFORMATION TO USERS

‘This was produced from a copy of a document sent to us for microfilming. While the
most advanced technological means to photograph and reproduce this document
have been used, the quality is heavily dependent upon the quality of the material
submitted.

The following explanation of techniques is provided to help you understand
markings or notations which may appear on this reproduction.

1. The sign or ‘‘target” for pagesapparently lacking from the document
photographed is *Missing Page(s)". If it was possible to obtain the missing
page(s) or section, they are spliced into the film along with adjacent pages.
This may have nccessitated cutting through an image and duplicating
adjacent pages to assure you of complete continuity.

2. When an image on the film is obliterated with a round black mark it is an
indication that the film inspector noticed cither blurred copy because of
movement during exposure, or duplicate copy. Unless we meant to delete
copyrighted materials that should not have been filmed, you will find a
good image of the page in the adjacent frame.

3. When a map, drawing or chart, etc., is part of the material being photo-
graphed the photographer has followed a definite method in “‘sectioning”
the material. It is customary to begin filming at the upper left hand comer
of a large sheet and to continue from left to right in equal sections with
small overlaps. If necessary, sectioning is continued again—beginning
below the first row and continuing on until complete.

4. For any illustrations that cannot be reproduced satisfactorily by
xerography, photographic prints can be purchased at additional cost and
tipped into your xerographic copy. Requests can be made to our
Dissertations Customer Services Department.

§. Some pages in any document may have indistinct print, In all cases we
have filmed the best available copy.

Universi
Mi Ims
International

300 N. 2ZEEB ROAD, ANN ARBOR, M| 48106
18 BEDFORD ROW, LONDON WCIR 4EJ, ENGLAND



7917675%

BERNARD, ROBERY
A DESCRIPTION OF A POPULATION OF SCHOOL
VERIFIED LEARNING DISABLED CHILDREN IN THE
STATE OF MICHIGAN ACROBS CERTAIN SELECY
VAR]IABLES,

MICHIGAN STATE UNIVERSITY, PH,D,» 1978

Ui

Irtemational 300N ZLEB ROAD, ANN ARROR, Mi 48108



PLEASE NOTE:

In 211 cases thts material has been filmed in the best possible
lotumant. hive baen 1dentiryed hers With a check mark &= s

1. Glossy photographs

2. Colored {1lustrations

3. Photographs with dark background

4, Illustrations are poor copy

5. Print shows through as there fs text on both sides of page

6. Indistinct, broken or small print on several pages & throughout

—
7. Tightly bound copy with print lost in spine

8. Computer printout pages with indistinct print

9, Page(s) lacking when material received, and not available
from school or author

10. ;a?$(s) seem to be missing in numbering only as text
0

ows
11. Poor carbon copy
12. Not original copy, several pages with blurred type
13. Appendix pages are poor copy
14. Original copy with light type
15. Curling and wrinkled pages
16. Other

s
International

300N ZEEB RD.. ANN ARBOR, MI! 38106 1313) 761-4700



A DESCRIPTION OF A POPULATION
OF SCHOOL VERIFIED LEARNING
DISABLED CHILDREN IN THE STATE
OF MICHIGAN ACROSS CERTAIN

SELECT VARIABLES

By

Robert Bernard

A DISSERTATION

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

DOCTOR OF PHILOSOPHY

Department of Counseling, Personnel Services,
and Educational Psychology

1978



ABSTRACT
A DESCRIPTION OF A POPULATION
OF SCHOOL VERIFIED LEARNING
DISABLED CHILDREN IN THE STATE
OF MICHIGAN ACROSS CERTAIN
SELECT VARIABLES

By

Robert Bernard

Professionals faced with the responsibility of evaluat-
ing children to determiﬁe whether they have a specific
learning disability do not have a clear concept of the term.
The matter of definition has become more pressing with the
establishment of PL 94-142, the Education for All Handi-
capped Children Act of 1975. Educators involved in the field
have been charged with identifying those children with spe-
cific learning disabilities, yet there remains a persistent
lack of a clear and workable definition.

The egsential purpose of this study was to define a
learning disabled population in the State of Michigan in
relation to certain important variables. Specifically, an
attempt was made to develop a formula which would provide
maximum discrimination between children classified as learn-
ing digabled in the State of Michigan and four other popu-
lations (educable qentally impaired, emotionally impaired,

otherwise-impaired and non-impaired). Also investigated
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was the degree of overlap in characteristics between popula-
tions and the intellectual characteristics of the learning
disabled children including the effectiveness of a formula
(in identification of children placed as learning disabled)
which is designed to measure discrepancy between expected
achievement and actual achievement as measured by individually
adminigtered tests. The utility of the recategorization of
the Wechsler scales as suggested by Bannatyne (1968) was

also examined. Finally, the extent to which age, sex, socio-
economic status and professional opinions are relevant to

the placement process was investigated.

Earlier investligations have often presented findings
based upon limited samples. The present study employed a
larger, less restricted sample of children drawn from 45
school districts throughout the State of Michigan. Rural
as well as urban areas are represented. The gtudy included
four comparative groups in order to provide more meaningful
results. It employed a statistical design which allows for
the simultaneous analysis of a variety of variables.

In the present study, the characteristics of 1,129
children in grades 1 through 12, drawn from 45 Michigan
school districts and representing four handicapped categories
as well as one non-impaired category, were analyzed. The
population of central interest was those children classified
as learning disabled.

The data from this study can be summarized as follows:



Robert Bernard

1. The proposed discrepancy formula identified 37.8%
of the learning disabled children while the 60% formula
ldentified 25.9%.

2. The percentage of children identified by the for-
mula varied across age range: 34.4% (4.6 - B.11 years),
38.9% (9.0 - 11.11 years), 48.8% (12.0 - 14,11 years) and
25.7% (15.0 - 18,6 years).

3+ The formula identified 57.4% of those with IQ's
90 or above and 23.9% with IQ*'s below 90.

4. While 41% of the males were identified, only 25,44
of the females were identified by the formula.

5. The formula identified 9.2%, 13.4%, 4.9% and
15.3% of the EMI, EI, otherwise-impaired and non-impaired
children, respectively.

6. The learning disabled group pattern on the Wechsler
scales was Spatial (Xx=9.15), Verbal-Comprehension (X=8.33)
and Attention-Concentration (X=7.13). This analysis was
most powerful in discriminating between the learning disabled
and EMI groups.

7. No evidence of an SES bias in the placement pro-
cess was found.

8. The school psychologist and the consultant were in
agreement as to learning disability placements 97.1% of the
time. -

9. A Discriminant Function was developed which pre-

dicted placement correctly 67.5%, 67.4% and 67.7% of the
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time for the learning disabled, EMI and non-impaired groups,
regpectively.

10. The discriminating variables in order of power were:
F.S$.I1IQ, proposed discrepancy, Attention score, sex, Verbal
score, SES and age. The Spatial score was not significant.

11. Wechsler subtests most powerful in discriminating
between the learning disabled group and the non-impaired
groups were: Arithmetic, Coding and Information. The learn-
ing disabled mean scores were significantly lower than the
mean scores of the non-impaired group.

12. The intellectual characteristics of the learning
disabled group were: Verbal IQ (x=86.5), Performance IQ
(x=91.8), Full Scale IQ (x=88.5). These scores were signi-
ficantly below those of the non-impaired group.

13. Achievement subtests most effective in discriminat-
ing between the learning disabled and non-impaired groups
were: Word Recognition, Spelling and Arithmetic.

14. The number and percentage of learning disabled
children at each successive age were: 85 (30.6%), 90
(32.4%), 64 (23.0%) and 39 (14.0%). The mean grade was 5.1
and the mean age was 10.8 years.

15. The ratio of males to females in the learning
disabled group was 3.4 to 1.

16. Practitioners need to exercise caution in identi-
fying children as learning disabled. No single test pattern

or formula exists which identifies all such children.
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CHAPTER 1
INTRODUCTION

Need for the Study

The importance of accurate and early identification of
children with learning disabilities has been strongly empha-~
sized for several years (Kirk and Bateman, 1962; Bannatyne,
1968; Bryan and Bryan, 1976). However, persons faced with
the responsibility of evaluating children to determine
whether they have a gspecific learning disability often do
not have a clear concept of the term (Hallahan and Kauffman,
19773 Algonzzine and Sutherland, 1977).

While the field of learning disabilities is relatively
young, there has been a rapid growth in the number of chil-
dren being classified and served. After specifying the diffi-
culties that are involved in estimating the incidence of
learning disabled children, Kirk (1972) suggests that from
one to three percent at the least, and possibly seven per-
cent at the most, of the school population requires special
remedial education (p. 45). Cruickshank (1977) quotes one
outstanding elementary school principal as stating that 83%
of her center-city elementary school pupils functioned as if
they were perceptually handicapped. A report from the United
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States Health, Education and Welfare Secretary's National
Advisory Committee on Dyslexia and Related Reading Disorders
(1969) stated that eight million children in America's schools
will not learn to read adequately. With such a large number
of the school age population experiencing school difficulties,
the identification of children as learning disabled becomes
of great concern.

The matter of definition has become more pressing with
the establishment of PL 94-142. The law ic known as "The
Edﬁcation for All Handicapped Children Act of 1975". Sec~
tion 8 of the law specifies that the number of "countable"
handicapped children from the ages of five (5) to seventeen
(17) will be no more than twelve percent (12%). This celil-
ing includes all children classified as learning disabled as
well as all other handlicapping conditions. Consequently,
there remains a very real question here as to who shall be
served, It will be necessary to glve consideration to the
overlooking of children with learning disabilities (false
negatives) and the misidentification of those who are not
learning disabled (false positives). Since one error will
increase as the other decreases, the practitioner needs to
consider the risks involved in each type of error.

The issue of identification demands attention if one
really does intend to serve the child experiencing school
difficulty. Learning problems do not develop suddenly,
rather, they are usually long and consistent histories

(Keogh, 1970). Fitzsimmons (1969) reports that poorly
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performing high school students and dropouts had already

experienced their first failure in the elementary grades
(50% by 2nd grade, 75% by 4th, 90% by 7th).
A lack of early identification and appropriate program-

ming may aggravate any interaction between academic and sociai
difficulties (Bannatyne, 1968; Call, 1970). The probability %
of a learning disabled child developing social or emotional |
difficulties is contingent upon many variables; two of the
most important being the severity and chronicity of the han- ;
dicap. Connolly (1971) believes that the longer a child has E
sustained the disorder without help, the greater the chance |
that emotional conflicts have developed and are interfering
with his functioning (p. 157).

A major obstacle to early diagnosis is the persistent
lack of a clear and workable definition of "learning disabil-:
ities". The term "learning disability" evolved from a need :
to identify and to serve a group of children who experienced |
school failure and yet eluded the traditional categories of
exceptionality (Mercer, 1976). When asked to state specifi-
cally the kinds of students who are to be served, responsible?
individuals usually quote a definition similar to the one :
offered by the National Advisory Committee on Handicapped
Children:

Children with special learning digabilities

exhibit a disorder in one or more of the basic

psychological processes involved in understanding

or in using spoken or written language. These may

be manifested in writing, spelling or arithmetic.

They include conditions which have been referred

to as perceptual handicaps, brain injury, minimal
brain dysfunction, dyslexia, developmental aphasia,
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etec. They do not include learning problems which

are due primarily to visual, hearing or motor

handicaps, to mental retardation, emotional dis-

turbance or to environmental disadvantage (p. 4).

While definitions like this one allow broad general des-
criptions of children, they are too open-ended and subjective
t0 be used as criteria for selecting individual students.
Hammill (1976) points out that many of the words used in
these definitions do not carry any precise meaning and that
several of the ideas expressed or implied are currently sur-
rounded by professional controversy. Questions arise as to
the meaning of "basic psychological processes", "perceptual
handicaps", "dyslexia" or "minimal brain dysfunction”.

Definitions, often contradictory, abound. ILilly (1977)
described a study by the Southern Educational Board, in which
thirty~-five (35) professionals in the field of special educa-
tion responded to a request to define the term "children with
learning disabilities". A total of twenty-two (22) separate
terms were used by one or more of the respondents as an exact
synonym for learning disorder. In a similar vein, Cruick-
shank (1972) compiled more than forty (40) terms used to
identify essentially the same group of children.

While a variety of terms have been generated to describe
learning disabilities, they remain untested. One is left
with the impression that virtually any child with any prob-
lem falls within the domain of the learning disability spe-
cialist (Bryan, 1974). Others concur with Bryan. After
reviéwing the issue, Hammill (1976) concludes that "Regret-
tably, we have no completely suitable definition of learning
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disabilities” (p. 10). And Cruickshénk (1977) is even more
pessimistic in stating that in his opinion "The situation is
one of the worst in the total field of professional educa-
tion" (p. 63).

An absence of a workable definition is a matter of con-
cern to all. However, another part of the controversy in the
field has to do with the use and misuse of labels. Two pri-
mary concerns here relate to a lack of appropriate program-
ming subsequent to the labeling process and the use of labels
to lessen the blame surrounding a child®'s school difficulties.

On the latter point, Ames (1977) remarks thats

Many parents today will tell you, almost smugly,

that hisg or her child has a learning disability,

as if the label more or less takes care of things.

At least {(implied) the parent is not to blame (p. 7).
Shepard (1975) also feels that if the child has a problem,
parents want to be told that their child is learning dis-
abled as opposed to another label or none at all. 'in effect,
she sees the label as being viewed as an optimistic diagno-
sis by many parents and some professional educators. Para-
doxically, there are those who resist this label on the
grounds that it has no basis for optimism. They argue that
there exists little or no relationship between initial diag-
nosis and later programming. These individuals present a
strong case, one which is heavily reinforced in the litera-
ture (Hobbs, 1975).

One serious matter here relates to the problem of over-
lap of characteristics between handicapped populations.,

Clearly, certain distinctions, such as IQ differences between
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educable mentally impaired and other children, can often be
made. However, it is still true that those considered learn-
ing disabled, mildly emotionally impaired and mildly mentally
impaired often share much in common (Huelsman, 19703 Halla-
han & Kauffman, 1977). Research evidence demonstrates that
it is extremely difficult to separate these children meaning-
fully into these categories. 1In addressing this issue, Bryan
(1976) writes that learning disabled children:

++odemonstrate varying degrees of competence with

certain psychological processes. At the same

time, the overlap of performance of these children

with members of other diagnostic groups is likely

to be great, possibly sufficiently great to pre-

clude the use of this classification scheme for

the purpose of individual diagnosis (p. 109).

What is needed at this point is an operational defini-
tion of children who are being defined as learning disabled.
Perhaps Hammill (1976) has stated it best in saying that:

Like it or not, state education agencies and local

education agencies are going to be required to set

up criteria which are "objective" and which can be

converted into numbers. Sitting idly by in the

ivory tower hoping for a day when labels will be

unnecessary and funding patterns will be different

is "pie in the sky" thinking, and will not help

those who face problems today (p. 36).

A clear statement is needed that reliably and consistently
differentiates learning disabled children from those not so
clagssified. Clarity, however, is only one aspect of an
operational definitibn; the other is utility, i.e., it must
be meaningful to later programming (lLerner, 1976).

One method which has been employed to assist in the
differential diagnosis of learning disabled children from

"normal" children is the WISC profile {(Clements, 1964;
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Jastak and Jastak, 1965). Two general lines of research have
been followed. One has sought to determine whether learning
disabled children may be discriminated from non-disabled
children on the basis of discrepancy scores on the WISC.
The second line of research looks to determine whether a
pattern of subtest scores might be unique to children with
learning difficulties (Bryan, 1976).

The principle of disparity, or discrepancy between ex-
pected and measured achievement, appears to be a key concept
in definitions of learning disabilities (Myklebust and
Boshes, 19693 Kirk, 19723 Myers and Hammill, 1976). The con-
cept implies that the learning disabled child can’' be recog-
nized by the presence of a meaningful difference between
what he is capable of doing and what he ig actually accom-
plishing; that is, a marked underachievement in school relat-
ed or language activities., Bateman (1965), for example, de-
fines children with specific learning disablilities as those
who1

. Manifegt an educationally significant dis-

crepancy between their estimated intellectual

potential and actual lack of performance related

to basic disorders in the learning process, which

may or may not be accompanied by demonstrated

central nervous system dysfunction, and which are

not secondary to generalized mental retardation,

educational or cultural deprivation, severe

emotional disturbance, or sensory loss (p. 220).

A number of formulas have appeared which have suggested
ways of measuring this discrepancy. Kirk (1972) insists
that one must establish "The growth pattern of the child in

relation to his peers and the discrepancies in growth within
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himself" (p. 35). Helmuth (1965) reports Bateman's defini-
tion which includes the use of common sense and experience.
Bateman suggests that the child to be considered learning
disabled should exhibit a discrepancy of approximately one
and one-half years up to fourth grade and two years or more
past fifth grade. In any case, Bateman insists a formula
should include the factors of chronological age, mental age,
background and years in school. Along these lines Myklebust
and Boshes (1969) employ a formula which derives a "learning
quotient” for psychological tests by dividing the age score
on the test by the chronological age of the child. Presently,
several states employ a discrepancy criterion as part of
their definition of learning disabilities (Brenton and Gil-
more, 19763 Danielson and Bauer, 1978).

The concept of scatter, i.e., intra-individual differ-
ences in subtest scores as measured by such instruments as
the WISC, long thought to be a characteristic of children
with learning disabilities, has been called into question
(Huelsman, 19703 Kendor, 1972). Kaufman (1976) found, for
example, that WISC-R profiles of "normal" children exhibit
much scatter, probably more than most test users realize.
Based upon this and previous research, Kaufman suggests that
the examiner should exercise caution as to interpretations
based upon specific subtest scatter and concentrate more
particularly upon subtest patterns (Verbal, Perceptual,
Freedom from Distractibility).

The concept of particular subtest patterns seems to
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hold more promise for researchers. Specifically, recent
literature indicates that a subtest pattern may be helpful
in identifying the learning disabled child. This research
dates back to the work of Witkin and his associates (Witkin,
Dyk, Faterson, Goodenough and Karp, 1962) who drew on the
earlier work of Cohen (1959). Cohen proposed that WISC sub-
tests fall into three major factors that tap three relatively
independent functions. In the most recent interpretation of
this scheme (Kaufman, 1975), a Verbal-Comprehension factor
is composed of Similarities, Vocabulary and Comprehension
subtests from the Wechsler scale; an Analytic~Field Approach
factor is made up of Object Assembly, Block Design and Pic-
ture Completion subtests; and an Attention-Concentration fac-
tor is composed of Arithmetic, Digit Span and Coding sub-
tests. Individual differences in style of intellectual per-
formance are presumed to be reflected in differences in
patterning factor scores {Wills and Banas, 1976). Based upon
additional research (Witkin, Faterson, Goodenough and Birn-
baum, 19663 Keogh, 19713 Ackerman, Peters and Dykman, 1971;
Rugel, 1974), the three factor approach to analysis of WISC
performance appears promising.

Hall (1973) sees this analysis as particularly useful,
as it goes beyond the standard Full Scale IQ and provides
information which would be valuable in subsequent program-
ming. He writes:

It is time to begin differentiating the teaching

methods in order to see the emergence of real

clinical teaching, where the goal is a precise
match between the cognitive demands of the task.
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Specification of particular areas of strength and

weakness through the proposed process analysis

may provide some direction for individualized

program planning, thus increasing the usefulness

of the WISC in psychoeducational evaluation (pp. 4-5).

The recent work of Keogh and her associates (1974),
initiated to determine differences in performance between
learning disabled children and other groups, has been encour-
aging. Of particular interest is that learning disabled
children, as a group, appear to score lowest in attentional
skills relative to their other subtest scores. Again, how-
evér. the question that needs to be addressed relates to
overlap of characteristics. The number ‘of false positives
and false negatives that may be expected using this approach
is of considerable importance.

In 1light of the investigations conducted using attention
as a factor in school learning (Dykman, Ackerman, Clements
and Peters, 1971), the use of WISC patterns is of particular
interest. Dykman (in Myklebust, 1971) found that "hyper-
active" children appear overattentive to their environment,
whereas "hypoactive" ones are underattentive.

According to Lauria (1961), the effect of over or under
attention on performance is the same. Torgesen (1977) inter-
prets the poor performance of the learning disabled child on
many tasks as a manifestation of their failure to develop the
cognitive and emotional characteristics necessary to adapt
to the requirements of a task such as active and efficient
task strategies,

Tarver and Hallahan (1974) reviewed twenty-one (21)
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studies on attention and found that the learning disabled as
compared to controls are more distractible, have poor atten-
tion and are situationally hyperactive. Rugel (1974) re-
viewed twenty-five (25) studies which reported WISC scores.
He found disabled readers to be highest in the Analytic cate-
gory, intermediate in the Conceptual category and lowest in
the Attention category. The last of these factors was re-
ported to measure distractibility, attention and short-term
memory. Similar results have been reported by others (Wit-
kin, 19663 Bannatyne, 1968; Keogh, 1974).

It appears that attention may very well be a factor that
could be effective in the identification of learning disabled
children., The possibility of its effectiveness in both iden-
tification and remediation of learning disabled children is
apparent. However, one needs to consider the extent to which
other children such as the emotionally disturbed, mentally
impaired and culturally disadvantaged may also be inattentive.

The difficulties involved in the differential diagnosis
of learning disabled children and the generic use of the
term has raised other important questions as to who shall or
shall not be served. These questions concern the factors of
IQ, age, sex and socioeconomic status.

The issue of IQ is much debated., While some, such as
Cruickshank (1977), assert that IQ should not be a considera-
tion in any diagnosis, others (Ames, 1968; Shepard, 1975)
caution that a distinction must be made between the learning

disabled and the traditional "slow learner". Ames (1977)
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points out that too often those classified as learning dis-
abled are simply overplaced and inevitably fail. She writes
that:

It is evident that as intelligence testing

and the use of IQ scores becomes less accept-

able and less prevalent, the label "learning

disabled” has become more comfortable than

the label "low intelligence" egspecially to

those parents whose children have low or

modest intelligence (pp. 7-8).

Shepard (1975) reinforces this position and warns that adult
expectations may not be consistent with the child's ability
and may cause erroneous decisions about the type of instruc-
tion a child needs, the rate at which learning occurs and the
standards of performance a child can be expected to maintain.
Recent investigations have found children with learning dis-
abilities to be scofing approximately one standard deviation
below the means on standard intelligence tests (Kirk, 1975).

Sex (maleness) has -long been seen as a factor related
to school difficulty. In reviewing the characteristics of
3,000 children with learning disabilities in 21 states, Kirk
(1975) found a sex ratio of three boys to one girl., Findings
which reflect a disproportionate percentage of males to
females appear consistent (Brenton and Gilmore, 19763 Cap-
lan, 1977).

One final issue in the identification of children with
learning disabilities has to do with socioceconomic status
(SES) and the placement process. While many students of low
socioeconomic status (LSES) experience school difficulty

(Telegdy, 1974), there remains the question of whether SES
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itself, and not school difficulty per se, is a significant
influencing factor in the placement process. The category
of learning disability has been accused of being primarily a
middle or upper class (USES) phenomenon (Dunn, 1968). Speci-
fically, critics contend that when the choice of classifica-~
tion is learning disabled or educable mentally retarded (EMR),
a SES bias influences the placement of LSES children into the
latter category (Burke, 1975; Franks, 1977).

Clearly, the Education for All Handicapped Children Act
(PL 94-142) contains a clause which excludes those from
eligibility as learning disabled if school difficulty is
found to be "primarily due to cultural disadvantages". How-
ever, this should not preclude the clagsification of a pro-
portionate number of LSES as learning disabled. It is true
that specific learning disorders of the disadvantaged child
and the subsequent low degree of scholastic success have long
been consgidered, at least in part, a result of poverty. How-
ever, while poverty creates a milieu for the development of
childhood learning disorders, it is not necessarily the
definitive, singular cause (Kappelman et al., 1969). Over-
loocked here may be the fact that the LSES child is particu-
larly high risk from the aspects of prenatal deprivation,
birth injury, nutritional deficit, childhood accident and
chronic illness (Kaul and Pasamaneck, 1958). In effect, the
incidence of learning disabilities may be greater in low
gocioeconomic areas (Kealy and McLeod, 1976).

It remains necessary to explore the socioeconomic
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characteristics of handicapped children. While no cause~
effect relationships can be established, it seems essential
for educators to be cognizant of any possible bias effects
in the placement of handicapped children. The fact that chil-
dren whose disability is found to be primarily the result of
environmental, cultural or economic disadvantage makes the
isgue of socioeconomic status even more sensitive. Those
making placement decisions need to guard against a blas effect
while being careful to comply to the exclusionary clause.

The area of multi-disciplinary team decision making has
come under increased investigation lately (Fenton et al.,
1977: Fenton et al., in press). Some of these studies have
found that a perfect balance and check system does not nec-
essarily work as well as many had expected it might. Since
this entire process may be at least as important as the char-
acteristics of the children being placed, it remains necessary
to investigate how effectively it functions. To the extent
to which the available data allows, the placement process
will be examined in this study.

Children with learning disabilities constitute a rela-
tively recent addition to the field of education. Because
interest in these children has developed so rapidly in the
lagt fifteen years, educators may be confused about limits
of the classification and characteristics of those being
served. The need to clarify definitions in this area could
never be more pressing since school districts are now charged

with the task of providing education to all handicapped
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children under PL 94-142 as well as PA 198 in the state of
Michigan.

What appears to be needed at this time is a study which
statistically defines a population of children being classgi-
fied as learning disabled. An attempt to quantify some of
the most widely accepted beliefs in this field could be of
both theoretical and practical importance. If an operational
definition of children with learning disabilities can be
established, this would be valuable to those in the field
charged with the responsibility of identifying and serving
these children. On the other hand, if current concepts about
children with learning disabilities do not hold up under
empirical investigation, then some important gquestions are
raised as to who is or is not being identified and served.
Hence, a study describing selected characteristics of a learn~ =~

ing disabled population is most appropriate at this time.

Purpose of the S+tudy

The purpose of this study is to define a learning dis-
abled population in the State of Michigan in regard to cer-
tain important variables. The learning disabled population
will be compared to four other groups having been identified
by the Education Placement and Plamming Committee (Michigan
Special Education Code), using the State of Michigan Criteria
for the identification of the handicapped. The five groups
are as follows:

i. Learning Disabled
2. Educable Mentally Impaired
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2. Emotionally Disturbed
5: g:h§€c§2£?223e?;pairment
The six major purposes of this study are: (a) to attempt

to develop a formula which provides maximum discrimination
between the learning disabled (SLD) and other populations,
(b) to determine the degree of overlap in characteristics
between SID and other children, (c) to investigate the extent
to which the State of Michligan's discrepancy guidelines iden-
tify SLD, (d) to assess the characteristics of SLD on the
WISC-R as suggested by Bannatyne (1968), (e) to investigate
the extent to which age, sex and socioeconomic status are
relevant to the identification of handicapped children, and
(f) to measure the degree of congruence between the opinion
of the school psychologist and the learning disabilities

consultant as to the placement of a child.

Organization of the Study

In Chapter II, a review of the pertinent literature is
presented, including a brief discussion of socioeconomic
status and the placement process and previous research relat-
ing to this issue. Detailed in Chapter II is the design of
the study. The results are presented in Chapter 1V. Chap-
ter V includes a discussion of these results and Chapter VI

containg a summary of this study and the conclusion.



CHAPTER II

REVIEW OF THE LITERATURE

In this chapter, the literature pertinent to the present
study is reviewed. Examined first are previous studies that
have investigated the characteristics of children classified
as learning disabled. This section is subdivided into stud-
ies examining (a) general characteristics, (b) discrepancy
formulas, (c¢) profile analysis and (d) attention. Then rele-
vant studies related to socioeconomic status and the special

education placement process are presented.

Learning Disability General Characteristies Studies

Meier (1971) conducted both a pilot study and a major
study to determine the prevalence and characteristics of
learning disabilities as found in a total of 110 second grade
classrooms located in eight Rocky Mountain states. The pilot
study was conducted in all 30 of the second-grade classes of
the Greeley Public Schools in Greeley, Colorado. The second
study was conducted using instruments and procedures which
were refined as a result of the original study. The pilot
study found approximately 100 children of average or above
average intelligence to be at least one year retarded in read-

ing. On the basis of an 11% prevalence figure, the second

17
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research design was established.

The major study included a screening of 2,400 students,
ages seven to eleven, in eight Rocky Mountain states. They
were children reported by their teachers as having unusual
difficulty in learning and who were observed with the Class-
room Screening Instrument (N=478). Ultimately, 284 were
tested and compared to a normal sample (N=87) selected from
the same population.

The experimental group as compared to the control demon-
strated significantly greater discrepancy between expected
and actual achievement using the formula proposed by Mykle~
bust (1968). This formula is designed to take into account
the child's mental age, his chronological age and his school
experience in order to arrive at an expectancy age which, in
turn, may be divided into the child's performance age for
various specific behavioral dimensions such as reading,
spelling and arithmetic. Additional variables, which were
entered into calculation of these overall learning quotients,
are those suggested by Bannatyne (1968). (Findings are
reported in Table 2.1.)

Deficiencies in the Meier (1971) study include the use
of the term learning disabled to a sample of students who
wére referred by teachers as having learning problems. The
extent to which these children may or may not be learning
disabled is unclear. The study does not report the degree
to which these children's difficulties were due to social

or emotional problems. In addition, a number of children
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Table 2.1 - Results of the Meier study of characteristics
of learning disabled children.

Variable Mean
Exp., Control

Chronological Age (months) 101.95 101.51
Grade Age (months) 96.00 96,00
Mental Age (CA X IQ) 97.43 102.00
Expectancy Age (M—“%"—"iﬂ) 98,50 99.86
Test Administered
i. Perceptual Quotient (DTVP) 89.48 104,94
2., Language Quotient (ITPA) 90.73 99.00
a. Cognitive Quotient (WISC) 97.52 100.74

. Visual~-Motor Quotient éVMI) 99,34 110.05
5. Articulation Quotient (Temp~D) 103.70 106.85
6. Reading Quotient (WRAT) 90,32 105.79
7. Spelling Quotient (WRAT) 88.38 99,03
8. Arithmetic Quotient (WRAT) 90.30 94.95
Results
Spatial Score(EC—* gn + 04) 96.01 100.69
Conceptualizing (Gomp * gi‘“ + Voc) 102.29 103.53
Sequencing (DS_+ Pg + Coding) 89.98 101.80
Learning Quotient (§9m—9§j%33923—§) 94,79 101.60

Expectancy Age

Verbal IQ 97.43 100.56
Performance IQ 96.10 101,23
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were not included as teachers and/or school districts refused
to participate in the study. The study is important, however,
in that it involved subjects randomly selected from eight
states and included indices of both discrepancy scores and
WISC subtest scores.

Kirk and Elkins (1975) reported on the characteristics
of over 3,000 children enrolled in the Child Service Demon-
stration Centers for learning disabilities in 21 states.

They were concerned about the practice of each state develop-
ing its individual programs in conformity with its own con-
cept of learning disabilities. This study provided the
opportunity to study empirically the various kinds of children
admitted to these federally funded projects.

Kirk and Elkins found the bulk of the children to be in
the lower elementary grades, with a medlian chronological age
of 8 years, 10 months. The lowest mean age for any state was
7 years, 2 months. Only three projectis dealt exclusively
with secondary age children. The mean IQ of the children
ranged from 83 to 105, with a median IQ value of 93. Approx-
imately 35% of the children had IQ's below 90, as compared
to an average population where 25% were below 90. The sex
distribution among the states was fairly consistent, with
approximately 3 boys to 1 girl receiving services. The
median percentage of children being served was 4% of the
population.

Those whose problems were primarily with reading com-

prised 62% of the subjects, while 29% had problems primarily
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in arithmetic and 23% were disabled in spelling. The chil-
dren were 1.7 grades retarded in reading, 1.2 grades retarded
in arithmetic and 1.8 grades retarded in gpelling. When
mental age was compared to reading grade eiﬁectancy (MA minus
RA), the children were one grade retarded in spelling.

One important conclusion was that some children were
being served as learning disabled who were underachieving for
any number of reasons other than being learning disabled.
Some of the children might better be served as slow learners
or disadvantaged rather than learning disabled.

Limitations of the Kirk and Elkins study include the
failure of one-half of the funded projects to report, the
fact that many reporting projects were not yet well esta-
blished, the use of different methods of determining the
intellectual level of the children by each project and the
possibility of self selection in reporting data by the pro-
Jects. Additionally, Kirk and Elkins did not calculate dis-
crepancies between capacity and achievement from mental age
for each individual child. They reported a group estimate
which leaves the question of overlap of characteristics
unanswered. Nevertheless, the reported results are impor-
tant because of the large sample size and its distribution
across states. It appears the most comprehensive study of
its kind to date.

Mercer et al. (1976) examined the results of a survey
of 42 state departments of education regarding their respec-

tive definitions of learning disabilities; they attempted
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to operationalize the definitions. The authors®’ research
reflects their concern as to the lack of a standard accepted
definition of learning disabilities throughout the country.

Results of the analysis of the state definitions reflect
the generic nature of the term "learning disabilities".
These results have been included in Table 2,2, While some
criteria, such as the inclusion of a process and language
disorder, were reported from a large majority of the states
(85%), as was an exclusion category (61.9%), more often there
appeared little consensus between the states. For example,
intelligence was not stated in the majority of the state
guidelines (54.8%) and academic achievement was not included
as a consideration from many states (26.2%). Mercer et al.
(1976) expressed concern about the fact that most states
listed descriptive criteria for identifying learning disabled
children but have not operationalized these definitions in
terms of explicit criteria such as test scores. For the most
part, they identify learning disabled children on the basis
of the expert opinion of an interdisciplinary team. This,
too, is troublesome, as recent studies (Yoshida et al.,
1977: Fenton et al., in press) demonstrate that the system
of balances and checks in a team approach is often not as
effective as has been previously expected. Furthermore,
the formulation or revision of learning disabled definitions
reported by most states had occurred recently. The authors
concluded that there is a nationwide concern as to the best

method of defining the target populations which are included
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Table 2.2 - Summary of Mercer et al. (1976) study.

COMPONENTS

NO. OF STATES

Definition
Nat. Adv. Comm. Hand.
NACHC with variations
Different
None

Intelligence
Average and above
Above mental retardation
Not stated

Process
Process disorder
Language disorder

Academic
Reading
Writing
Spelling
Arithmetic

Exclusion ~ primary
Visual impairment
Auditory impairment
Motor impairment
Mental retardation
Emotional disturbance
Environmental disadvantaged

Exclusion - primary & secondary
Visual impairment
Auditory impairment
Motor impairment
Mental retardation
Emotional disturbance
Environmental disadvantaged

Neurological Impairment
Included
Not included
Possible
Not stated

Affective
Includes emotionally disturbed
Includes socially maladjusted

[N
e s PO

26
12

o

PERCENT

21 .44
35.7%
38.1%
l.8%

26 .2%
19.1%
54 . 8%
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Table 2.2 (cont'd.)

COMPONENTS NO. OF STATES _ PERCENT
Miscellaneous
Attention deficits 5 11.9%
Motor deficits 7 16.7%
Thinking deficits 30 71 .44
Discrepancy component 12 28.6%
Special education required 14 33.3%
Intraindividual differences L 9.5%
Prevalence 2 L .8%
Chronological age b 9.5%

under the term learning disabled.

Limitations to the Mercer et al. {(1976) study include
the failure of eight states to participate and the reporting
of group, rather than individual, characteristics. The ex-
tent to which these state guidelines are adhered to is uncer-
tain, The study is important, however, as it underpins the
lack of consensus as to the nature of what constitutes a
learning digability. It suggééts the need to continue re-
search which may better help to operationalize a definition
for the identification and programming of learning disabled
children.

Evans and Smith (1977) examined the behavioral charac-
teristics of 60 children referred for psycho-educational
evaluation (49 boys, 11 girls) as reported by parents. They
hoped to determine if shared perceived characteristics
existed. All children had F.S.IQ's greater than 85 and
ranged in age from 6 to 13 years. Each was from middle or
upper-middle socioeconomic backgrounds. Frequency of most

often behavioral characteristics (15 instances or more)
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reported are as follows: sensitive to criticism (57%), short
attention span (50%), easily discouraged (48%), stubborn
(32%), daydreams (30%), show offs (25%) and overly dependent
(25%), Evans and Smith conclude that the notion that dis-
tractibility is intimately involved in SLD or MBD as a cause
and/or effect is supported. They are uncertain as to whether
this is related directly to central nervous system dysfunc-
tion, a symptom of emotional disturbance, or both. In any
case, they believe that the constellation of behaviors found
may well be the effect of continued school failure rather
than the cause.

Deficiencies in the Evans and Smith (1977) study include
a limit to the generalizability of results due to the subjec-
tive nature of reporting procedures. Parental observation
may be subject to any number of distortions. Additionally,
the sampling of subjects and the absence of a control group
further limit the results.

Becker (1978) attempted to determine the efficacy of
mixing learning disabled and mentally retarded children into
one generic category. The author noted that a review of the
literature revealed a limited number of studies directly
comparing educationally handicapped (learning disabled and
emotionally disturbed) and educable mentally retarded chil-
dren, and no data base studies examining the possibility of
combining or keeping separate the two groups of children.
Subjects selected for participation in this study were 40
educationally handicapped and 20 educable mentally retarded
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children. They were randomly selected from special education
clagses for children 9 to 13 years of age in a large metro~
politan school distriect in Southern California. Each subject
was tested individually during two 30 minute testing sessions
by graduate students in education from the University of
California.

Results indicated significant differences between the
groups in mental age and IQ consistent with current defini-
tions. Differences in gex digtribution were also noted.

The educationally handicapped sample was predominantly boys,
while the number of boys and girls in the educable mentally ‘-
retarded sample was smaller. Also, the mentally retarded
children were 1 to 2 years older than the educationally hand-
icapped children. Test results favored the educationally
handicapped group over the mentally retarded group on the
Digit Span subtest and the Raven's Progressive Matrices.
Additionally there was a 15 point difference in IQ between
the two groups. The authors conclude that substantial dif-
ferences do exist between these groups and the underlying
assumption of homogeneity or overlap in characteristics in
proposed generic grouping is questionable... They believe that
the results, taken as a whole, may be interpreted to indicate
some basic differences in problem solving strategies and
learning characteristics between the groups.

The results of the Becker (1978) study were limited in
that both learning disabled and emotionally disturbed children

were included in one category. If results had been reported
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separately for these two groups it would have been of greater
utility. The study is important, however, in addressing the
important and current issue of homogeneity of characteristics
between different handicapped groups.

A summary of the major findings of studies describing
the characteristics of children classified as learning dis-
abled is presented in Table 2.5. While not entirely consis-
tent, these studies do reveal certain trends. These children
appear to have a mean age of approximately 8.5 years and are
more often males than females. As compared to controls they
score lower on both intelligence tests and achievement tests
and exhibit a substantial discrepancy between actual and ex-
pected achievement. Language difficulties are often present

as well.

Discrepancy Formula Studies

McIntosh (1974) attempted to determine if a ratio could
be applied to WISC scaled scores which would effectively dif-
ferentiate children with neurclogical dysfunction from normal
children. The ratio involved summing WISC scaled scores of
Picture Arrangement, Picture Completion and Block Design,
dividing the total score by three and subtracting one. The
derived relationship is then used to obtain a Rating Equiva-
lent from published norms previously used with adult popula-
tions. The study involved two samples. The experimental
sample consisted of 20 subjects, 14 boys and 6 girls ranging
in age from 9 years to 14 years, 10 months (X=11.6) and



28
ranging in IQ from 61 to 113 (X=79.9), selected from a larger
sample of children identified as having neurological dysfunc-
tion. The control group consisted of 20 subjects, 14 boys
and 6 girls (age range 9.0 to 16.5, x=11.3, xIQ=79.3, range
67-97) evidencing no history of neurological dysfunction.

In comparing the index scores derived from the WISC,

30 of 40 subjects (15 brain damaged; 15 control) were cor-
rectly identified. The author concluded that these findings
suggest that this scaled score relationship may be a valid
index of brain dysfunction in children. He also concluded
that the index appears to be sensitive to organic dysfunction
in either cerebral hemisphere.

Deficiencies in the McIntosh (1974) study include the
need to verify the proposed index in discrimination between
brain-damaged children and emotionally-disturbed, functionally
dyslexic and other non-brain-damaged exceptional children.
Additionally the study employed a sample which may not be
representative since it was limited to children at the
Crippled Children's Service. Also, WISC subtest scaled scores
and indexes for each child are not reported. Thus, the de-
gree to which the index does discriminate is not entirely
clear. The study is of interest, however, in that it pre-
sents a discriminating ratio which resembles the three fac-
tors as proposed by Bannatyne (1968) and others. In effect,
it lends additional support to looking at the difference
between the WISC factor called Spatial and the Digit Symbol

subtest which is part of Bannatyne's attention factor.
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Brenton and Gilmore (1976) attempted to develop an
operational definition of discrepancy between expected and
actual achievement to assist in identifying learning dis-
abilities in the cognitive domain. The subjects were all
children (N=60) who had been placed in the seven elementary
resource rooms for learning disabled within one county in
Michigan. This was 1% of the total elementary school popu-
lation. The WISC and the PIAT were administered. Each
child*s expected achievement was calculated using the formula
suggested by Dunn and Markwardt (1970). This is accomplished
by calculating the adjusted MA, using the formula, adjusted
MA IQ/100 x CA. The 60 children were dichotomized into the
categories "may be learning disabled" - an educationally
discrepant score on one or more relevant subtest - and "may
not be learning disabled" - no educationally significant
discrepant subtest scores. They defined an educationally
significant discrepant score as any score which fell below
the lower limits of the adjusted MA (calculated at the 95%
level of confidence).

Using the discrepancy index as the criterion, 40, or
67% of the 60 children were classified as learning disabled,
while 20, or 33%, were classified as "may not be learning
disabled”. The 40 children constitute 2/3 of 1% of the total
elementary school population. Separating the children by
sex, 37, or 74% of the males and 3, or 30% of the females
were classified as may not be learning disabled. This sug-

gests that unusual caution should be exercised when
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considering eligibility of females for learning disabled pro-
grams. Brenton and Gilmore warn that the discrepancy index
developed here functions effectively in identifying less than
1% of a given elementary school population, in the cognitive
domain. They stress congsiderable caution in using this in-
dex as 25% to 33% of the children measured were not consi-
dered to be learning disabled in the cognitive domain.

Deficiencies of the Brenton and Gilmore (1976) study
include the limitations to the generalizability of the re-
sults because of the small, restricted sample of subjects.

In addition, no control group was included in the study, the
WISC rather than the more widely used WISC-R was employed
and WISC subtest results were not reported.

An important finding, however, is that the discrepancy
formula worked less well for females as compared to males.
The finding also supports the contention that in some cases
children being served as learning disabled may actually mani-
fest more generalized learning problems (Ames, 1968).

Grill (1977) attempted to determine the characteristics
of adolescents found to be learning disabled. The criteria
as suggested by Wiederholt was used as the basis of this
study. This criteria includes academic achievement below
second grade level, measured IQ of not less than 85 and no
severe emotional or attendance problems. Subjects were 231
adolescent students from five school systems currently iden-
tified as learning disabled. Complete information was
available for 136 of these students.
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Overall, usable data were available on a total of 161
students already identified as learning disabled pupils. Of
these, 29 (18 percent) met all or nearly all criteria speci-
fied by Wiederholt and an additional 16 were probably learn-
ing disabled candidates, for a total of 45 (27.95 percent)
students. The authors conclude that an obvious incongruity
exists between proposed identification criteria and observed
characteristics of learning disabled adolescents. One factor
here may be related to the criteria itself. Many of these
children were classified based upon a two year disparity
between expected and actual achievement, a procedure that
Grill finds inadequate. Grill believes that Weiderholt's
criteria is more realistic than a simple two year discrepancy.
Additionally, the author proposes that many of these students
are mislabeled. Results indicated that a number of the stu-
dents did not even exhibit a two year discrepancy and that
others were reported to have measured IQ's in the mentally
retarded range. Taken together thesgse findings suggest that
a large number of adolescent students were classified as
learning disabled and yet did not meet even the minimum cri-
teria for such cléssification.

Results of the Grill (1977) study are limited in that
much of the data was incomplete. Only 136 of the original
231 subjects had complete profiles. Additionally, the
author's presentation of the results leaves important gaps.
He fails to report IQ ranges, tests used and precise achieve-

ment levels for the subjects. His study does stand, however,
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as one of the few specifically designed to determine the
characteristics of adolescent learning disabled students.

Danielson and Bauer (1978) attempted to field test a
formula which called for a 50% discrepancy between actual
achievement and expected achievement as a criterion for
placement as learning disabled. With the passage of the
Education for All Handicapped Children Act, the Bureau of
Education of the Handicapped (BEH) was charged with the task
of establishing regulations for the enactment of the new law.
This study was an important consideration in the ultimate
decision to drop a specific discrepancy criterion from the
federal regulations.

To examine the applicability of the proposed formula,
the authors obtained information from 14 existing data bases.
These samples ranged in size from 30 to 2,428, Re;ults
demonstrate that, when the 50% formula was applf%d, between
38% and 95% of the subjects still qualified as learning dis-
abled. With the largest single sample (N=2,425), 59% of the
subjects met the criterion. Across all data bases in the
analyses, 58% of the children currently classified as learn-
ing disabled were classified as learning disabled by the
formula.

Results also suggest that among those children not
currently classified as learning disabled, 8 to 12% were
classified as learning disabled by the formula. The authors
found no clear variations across IQ levels. These distribu-

tions were found to be irregular and to vary considerably
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from one data bagse to the next. However, they did find that

children were not uniformly distributed across age levels.

It was concluded that children under eight years old were
somewhat more likely to be identified as learning disabled

by the formula than older children. The authors conclude
that the proposed discrepancy formula could be effectively
implemented and suggest that it would produce more uniformity
in the identification procedures. They warn, however, that
variation in the way the procedure might be implemented
(e.g., tests used, number of areas tested) could produce
large variation in prevalence.

Limitations to the Danielson and Bauer (1978) study in-
clude the use of data collection which was post hoc. Only
two data bases included an urban area; a wide range of tests
was used to measure achievement: not all children were admin-~
istered the same number of testsy; and in some cases, the
population from which the sample was drawn was not known.
However, the study remains the most comprehensive of its
type to date and was important in drawing up the final federal
guidelines for eligibility as learning disabled.

Results of studies examining the discrepancy between
actual and expected achievement demonstrate much variability
in findings. These studies effectively identified from 38
to 95% of the samples. The success of such formulas may be
a function of the original sample, the criterion or the man-
ner in which it is applied such as the number and type of
tests used. Generally however, the findings suggest that
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thegse children often do demonstrate a discrepancy between

expected and actual achievement.

Profile Analysis Studies

Huelsman (1970) analyzed subtest patterns of 101 "under-
achievers" and 56 "achleving" fourth grade readers and re-
sults were contrasted with those from 20 previously pub-
lished studies. After his review of the earlier studies, he
concluded that a pattern of low WISC subtest scores was char-
acteristic of poor readers despite differences in procedure,
design and subjects. Specifically, the disabled-reader pat-
tern would indicate low scores on WISC subtests of Informa-
tion, Arithmetic and Coding:; low scor;s on each subtest
appeared in 16, 20 and 19 of the 20 studies, respectively.
Low scores in Digit Span and high scores in Picture Comple-
tion appeared in 12 and 10 of the 20 studies. Additionally,
his review revealed that high Performance IQ scores in rela-
tion to Verbal scores appear in about 60% of the disabled
readers.

Huelsman's (1970) own study compared WISC subtest scores
of underachievers to that of achieving students selected
across 27 school districts. Underachievement was defined
as having a reading score at least 1 year and 5 months below
expectancy. The comparison of the numbers (and percentages)
of underachievers with achievers who had low Information,
Arithmetic and Coding subtest scores led him to conclude that
the pattern is characteristic of the group. He cautioned,
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however, that while characteristic of the group, the profile
does not allow a conclusion as to individual underachievement.

Deficiencies in the Huelsman (1970) study include the
abgence of a specifically defined learning disabled popula-
tion and the use of a population which was initially referred
for evaluation due to underachievement. However, the study
. and the review do provide evidence that low scores on WISC
subtests of Information, Arithmetic, Coding and Digit Span
do characterize disabled readers as a group.

Ackerman et al. (1971) examined the WISC profiles of
children with gpecific learning disabilities (SLD) and com-
pared them with a control group of 34 males who had a his-
tory of adequate academic performance. The SLD children were
82 caucasian boys ranging in age from 8 years to 11 years,
11 months; the control group were 34 caucasian boys with a
median age of 10 years, 6 months. All subjects were screened
to eliminate those whose history of school failure was deter-
mined to be primarily due to emotional impairment or cul-
tural deprivation. Each child was administered the WISC,
the Gray Oral Reading Test and the Bender-Gestalt Test. Two
dimensions of special interest within the SLD population were
activity level and neurological maturity. The authors hoped
to determine characteristics which could be used to refine
classification of SLD, provide more accurate identification
Procedures, and for more effective instruction.

The SLD children scored lower, on the average, than the

control group, particularly on WISC subtests of Arithmetic,
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Digit Span, Information and Similarities. For 29 CLD-control
pairs, matched for chronological age and mental age, the ver-
bal superiority of the control group was more rigorously

demonstrated. A summary of these results is presented below.

(1) Full Scale IQ - Control 111; CLD 104
22; Verbal IQ - Control 114; CLD 103
Per{ormance IQ ~ CLD reported as superior to con-
trols
(4) 15 of 22 CLD with full scale IQ greater than 110 had
mild to severe reading difficulties
(5) CLD showed a significant discrepancy (greater than
15 points) between verbal and performance WISC
scores than did controls
(6) CLD showed no greater (perhaps less) WISC subtest
scatter than controls
(7) CLD were reliably lower than controls in WISC sub-
tests of Information, Similarities, Arithmetic and
Digit Span
(8) WISC subtests of Information, Comprehension, Arith-
metic, Digit Span and Block Design separated the
two groups (76%#) as effectively as all 10 subtests
(9) Neurological status was unrelated to WISC or Gray
Oral Reading scores
(10) Severely disabled readers could not be separated
from mildly disabled readers

Deficiencies in the Ackerman et al. (1971) study include
the failure to report the criteria upon which the CLD group
had been previously clasgified. In addition, subjects were
arbitrarily classified by neurological test findings despite
an absence of norms, the study did not include female sub-
jects, nor did it include those with a Full Scale IQ below
90, despite the fact that learning disabled children may be
found at any intelligence level. Further, the amount of
overlap between samples would be too great to be of much
diagnostic significance. Finally, the differential validity
of the results is limited in that no comparison was made

between the learning disabled sample and other handicapped
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groups such as the mentally impaired or emotionally impaired.
However, this study is one of the more comprehensive in
terms of attempting to define the intellectual characteris-
tics of learning disabled children.

Keogh et al. (1973) analyzed the WISC subtest scores of
three independent sampless sgtudents in classes for educable
mentally retarded (N=26), children considered serious learn-
ing and behavior problems (N=24) and a sample referred for
hyperactivity and learning problems {(N=26). All subjects
had been given intelligence tests as part of a diagnostic
evaluation. Scaled scores for WISC subtests were analyzed
as suggested by Witkin (1966). It was hypothesized that
WISC subtests would reflect process or functional aspects
of intellectual performance.

Keogh found the EMR means to be clearly different from
the two learning disabled groups. The patterns for the EMR
sample showed lowest mean scores on Verbal-Comprehension
subtests and highest mean scores on Analytic subtests. These
differences were consistent with findings reported by Witkin
et al. (1966). 1In contrast to the EMR sample, both learning
disabled groups were adequate in Verbal and Analytic abili-
tles; their lowest scores were on Attention-Concentration
items. This pattern was especially noticeable for children
referred with a major complaint of hyperactive behavior
(LD-HA sample)}. Keogh proposed that this provided support
to the role of attentional difficulties in learning problems.
Differences for the LD-HA sample were not reflected in WISC
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Verbal-Performance IQ's, masking functional differences. A
summary of these results is presented in Table 2.3.

Deficiencies in the Keogh et al. study (1973) include
the inclusion of the Information subtest rather than the
Similarities subtest in the Comprehension factor, the absence
of certain individual subtests and the use of a sample drawn
from a private facility. 1In addition, generalizability of
results are limited in that the learning disabled population
is not defined in terms of placement criteria. Furthermore,
the study does not address the issue of overlap of character-
igstics between the groups. The study does, however, lend
substantiation to the hypothesis that learning disabled
children exhibit a unique pattern of WISC subtest scores
which could have implication in terms of both identification
and remediation.

Keogh and Hall (1974) conducted a subsequent study to
investigate patterns of WISC performance of 157 children
classified educationally handicapped (F.S.IQ: males - 96,
females - 91) and educable mentally retarded (F.S.IQ:
males - 71, females - 70). The authors hypothesized that
true differences between the groups that might be masked by
the traditional WISC Verbal-Performance IQ's might be more
adequately detected by analysis of WISC patterns as sug-
gested by Witkin (1966). Scores were analyzed for possible
differences between groups as well as to identify within
group patterns of performance.

Results of this study with public-school special



Table 2.3 - Results of the Keogh et al. study comparing WISC profiles of EMR, 1D
and LD-HA students.

MEANS AND STANDARD DEVIATIONS OF VERBAL-COMPREHENSION, ANALYTIC-FIELD-APPROACH, AND
ATTENTION-CONCENTRATION FACTOR SCORES FOR EMR, ID, AND LD-HA GROUPS

Sample Verbal Analytic Attention
M SD M SD M SD
EMR (N=26) 17.04 3.4 21.78 5.09 18.15 4.51
1D (N=24) 31.83 8.35 32.46 7.30 28.25 9.13
LD-HA (N=26) 31.08 5.80 34.23 5.87 25.69 3.97

MEANS AND STANDARD DEVIATIONS OF AGE AND IQ BY SUBSAMPLES

Sample N (Mogﬁhs) viQ PIQ FSIQ

M SD M SD M SD M SD
EMR 26 140.0 14.99 73.07 5.90 80.52 10.40 74 .26 7.67
1D 24 121.7 16.53 102.46 15.37 103.21 15.58 103.13 15.62

6€
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education pupils confirmed and expanded previous findings of
WISC patterns identified with selected samples of children
in private educational facilities (Keogh et al., 1973). For
the EMR pupils, the Verbal-Comprehension score was consis-
tently lower than either the Attention or Analytic scores.
Second, the consistent finding of poor Attention-Concentra-
tion scores for EH boys with average or better 1IQ was seen
as underscoring the importance of attention in learning prob-
lems. Although there were no significant differences across
index scores for EH girls, the mean value for EH girls®
attention scores was similar to that of EH boys. Keogh and
Hall took this to mean that both EH boys and EH girls may
have attention problems. In the case of boys, the low Atten-
tion scores relative to higher Analytic and Verbal-Comprehen-
sion scores suggested the possibility of a specific atten-
tion problem. In the case of EH girls, Attention as well as
the Verbal and Analytic scores were low which suggests a
broader and possibly more pervasive problem. Results of this

study are presented below.

MEANS AND STANDARD DEVIATIONS OF INDEX SCORES FOR
EH AND EMR_GROUPS BY SEX

N Verbal- Attention- Analytic
Comprehension Concentration Field Approach
M SD M SD M SD

EH
Boys 125 28.23 6.38 25.03 5.15 29.87 6.58
Girls 32 25.50 6.10 25.09 5

EMR
Boys by 16,47 4,
Girls 36 16.64 4,
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Limitations of the Keogh and Hall (1974) study are
similar to their previous study and include the use of the
Information rather than the Similarities subtest, the failure
to report statistical overlap of the test results and the
inclusion of an educatlonally handicapped rather than a
learning disabled sample.

The EH category in California includes pupils who are
average or above in intelligence and exhibit serious school
problems associated with neurological impairment, emotional
disturbance or behavioral disorders. The generic nature of
this category limits the generalizability of the results.
This limitation is confounded by the use of a unified urban
sample and the absence of below average IQ pupils. It is
important, however, in that it confirms and expands the
appropriateness of the three factor analysis of WISC profiles
for diagnostic and remedial purposes.

Rugel (1974) reviewed the WISC subtest scores of twenty-
five studies of disabled readers in terms of Bannatyne's
suggested (1968) recategorization. These studies involved
27 populations where the usual criterion for a reading dis-
ability was two or more years below the expected reading
level as measured by standardized tests. He also factor
analyzed previous research in order to determine if justifi-
cation existed for Bannatyne's (1968) recategorization. On
the basis of these studies, he concluded that this justifi-
cation did exist as three categories rather than two emerged.

In all studies, both a Verbal and a Spatial factor were
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apparenty; a third factor called Distractibility or Attention
was also found. The one exception, however, was that Picture
Arrangement had its highest loading on a Spatial factor and,
thus, appeared misplaced in Bannatyne's Sequential category.

In the 22 of 27 populations of disabled readers where
complete recategorization was possible, Rugel found the
Spatial category received the highest rank 18 times. It
received the intermediate rank four times and never achieved
the lowest rank. The Conceptual category received the high-
est rank four times, the intermediate rank fourteen times
and the lowest rank four times. The Sequential category
received the highest rank zero times, the intermediate rank
four times and the lowest rank 18 times. These findings
agree with Bannatyne's findings with genetic dyslexics. The
pattern found with normal readers appeared different than
that of disabled readers. For the "normal" group, the rank
order (1st, 2nd, 3rd) was reached as follows: Spatial
(1-8-4), Conceptual (8-4-1) and Sequential (4-1-8).

Rugel also compared the disabled readers to the normal
groups in order to determine if the disabled readers® pat-
terns were above average, average or below average in the
three categories. In the Sequential (Attention) category,
disabled readers showed a clear deficit with respect to nor-
mal readers. In the Conceptual category, disabled readers
showed a mild relative deficit. In the Spatial category,
disabled readers appeared to be superior to normal readers.

Rugel concluded that this may suggest short-term memory
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process deficits and attentional process difficulties, as
well as difficulty with language skills in disabled readers.
Furthermore, it may indicate these children to be visuo-
spatial in orientation and partial to three-dimensional sit-
uations. PFinally, Rugel found the Picture Arrangement sub-
test to be misplaced and proposed the Arithmetic subtest as
substitute in the Sequential category.

Limitations to the Rugel (1974) study include popula-
tions that were not "learning disabled" and consequently
limited the generalizability of conclusions. The disabled
population included children with genetic dyslexia, minimal
cerebral dysfunction, emotional disturbance and cultural
deprivation. The normal populations included children with
similar characteristics. The study is important, however,
in that it suggests a broader potential application of
Bannatyne's recategorization of WISC subtests. The study
was also instrumental in Bannatyne's (1974) decision to
replace the Picture Arrangement subtest with the Arithmetic
subtest.

Rugel (1974), in a subsequent study, factor analyzed
WISC subtest scores from two previously reported populations
of disabled readers. The first sample included 240 children
with a mean age of 12 years and a mean F.S.IQ of 96. The
second sample consisted of 71 children with an age range of
9 years to 10 years, 11 months and a F.S$.IQ range of 85 to
127. A third population used was Wechsler's (1949) stan-
dardized sample. Rugel was seeking further support for
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Bannatyne's recategorization.

Reﬁults subgtantiated Bannatyne's scheme of subtest

recateg&rization. Rugel found both a Verbal factor and a
SpatialJPerformance factor in the WISC subtest scores re-
viewed.f Results further indicated that Digit Span and Coding
do not load on either of the first two factors and, there-
fore, ca% be legitimately placed in a separate category.
However.;he concluded, this category canmnot be considered
a separate factor. Rugel saw no substantiation to the claim
that 1oszcores on these two subtests could be accounted for
by a single factor of memory ability. Rugel suggested that
these loh subtests may also reflect a deficit in coding and
decodingjskills as well as a distractibility factor.
Lim;tations to the Rugel (1974) study are similar to
his earlier (1974) study in his failure to report individual
differences as well as the limited age range. (9 years to
10 years; 11 months) in one disabled population. He also
failed tp report age ranges in the second sample of disabled
readers (mean agerl2 years). The gtudy is important, how-
ever, in that it provides support for regrouping the WISC
into Spapial. Conceptual and Sequential categories. These
categori%s. although not characteristic of all disabled
readers.imay provide valuable information about three areas
of intel#ectual functioning: visuo-spatial ability, lan-
guage ability and memory-~-attention.

|
Kaufman (1975) factor analyzed the WISC-R using- the

total standardization sample reported in the WISC-R manual,
|
\
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The results indicated that three factors, Verbal-Comprehen-
sion, Perceptual-Organization and Freedom from Distractibil-
ity, could efficiently describe the scale. These factors are
similar to those obtained by Cohen (1959) in his factor
analysis of the WISC.

Kaufman's results demonstrated that WISC-R subtests of
Vocabulary, Information, Comprehension and Similarities have
high loadings on the Verbal-Comprehension factor. Subtests
of Block Design, Object Assembly and Picture Completion have
high loading in the Perceptual-Organization factor. The
Perceptual-Organization factor appears to measure a variable
common to the Performance Scale subtests. The subtest of
Arithmetic and Digit Span have high loadings on a Freedom
from Distractibility factor, followed by Information and
Coding. While there is some difficulty in interpreting the
meaning of this third factor, Kaufman describes it as Free-
dom from Distractibility, recognizing that the factor may
be closely correlated with a measure of numerical ability.

An important finding was that while WISC subtests tend
to have a large error variance and limited subtest specifi-
city, most WISC-R subtests have an adequate degree of sub-
test specificity. He recommends, however, that because of
subtest overlap on their measurement properties, unusual
ability or weakness should be determined only after scores
on other relevant subtests are examined., He points out, for
example, that a low score on Digit Span, together with low

scores on Arithmetic and Coding (relative to other subtests)
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may indicate that the child is highly distractible. Kaufman
proposes that meaningful psychological dimensions can be
obtained from factor scores obtained from the WISC-R. The
Verbal~-Comprehension factor score measures verbal knowledge
and comprehension, which includes knowledge obtained from
formal education. The Perceptual-Organization factor is a
nonverbal factor involving perceptual and organizational
dimensions and reflects the ability to interpret and/or
organize visually perceived materials against a time limit.
The Freedom from Distractibility factor score measures the
ability to remain undistracted (to attend or concentrate)
but also may reflect numerical ability. The Information sub-
test is not included in the Freedom from Distractibility
factor because it did not load substantially when other fac-
tor analytic procedures were used. Xaufman's (1975) factors

are similar to those proposed by Bannatyne as shown below.

Kaufman's factors QWISC-R)

Verbal - Perceptual- Freedom from
Comprehension Organization Distractibility
Information Picture Completion Arithmetic
Similarities Picture Arrangement Digit Span
Yocabulary Block Design Coding
Comprehension Object Assembly

Mazes

Bannatyne's factors (WISC)

Conceptual Spatial Attention~
Concentration

Similarities Picture Completion Arithmetic
Vocabulary Block Design Digit Span

Comprehension Object Assembly Coding
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Although under different labeled categories and despite
the fact that Kaufman includes three additional subtests,
Kaufman's three factors correspond closely to Bannatyne's
and remain essentially unchanged. Moreover, it appears that
the potential psycho-educational and diagnostic utility of
Bannatyne's recategorization is at least as great with the
WISC~R as with the WISC. Results indicate that the three
factor analysis may be applied to any child, regardless of
his age, because of the age to age consistency of the factors.
Finally, Kaufman suggests that these findings might be help-
ful in the psycho-educational diagnosis of reading-disabled
children, and geverely and moderately learning disabled
children.

Vance and Gaynor (1976) investigated the WISC-R subtest
pattern scores of 58 learning disabled children (42 boys and
16 girls) ranging in age from 6 to 15 years, 10 months. Evi-
dence from the study offers support for previous findings
that these children tend to obtain lower scores on subtests
involving attentional and concentrating processes (skills)
than on other subtests. Low WISC-R subtests of Arithmetic
(X=7.5) and Coding (X=7.7) on the WISC-R characterized the
learning disabled group. High subtest scores were obtained
on Object Assembly, Picture Completion and Comprehension
(Xx=10.4, 9.8 and 9.7). These differences did not vary sig-
nificantly across sex and age.

This study is important for several reasons. Here, the

design included a “"purer" population in that the children
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were all classified as learning disabled which is less gener-
ic than samples in earlier studies. Each child met criteria
as proposed by Bateman (1965) and McCarthy (1974). Moreover,
the study involved WISC-R subtest scores (an area only re-
cently examined), rather than WISC subtest scores. Finally,
the study examined age and sex effects, often neglected in
other studies. _

Limitations to the Vance and Gaynor (1976) study in-
clude the fallure to report (or administer) the Digit Span
subtest, a relatively small sample size and one that was
restricted to a rural population in North Carolina. The
study failed to report the effect of IQ on the subtest scores
or the degree of overlap involved. Generalizability of
results are also limited due to the absence of a control
group.

Smith et al. (1977) examined the results of the WISC-R
administered to 208 children enrolled in 23 learning dis-
ability classrooms in a large metropolitan school system
(age range 6 years - 12 years, 1 month). The sample was
divided into high and low IQ groups by using criteria that
embodied both an overall (Full Scale) IQ of 76 and a require-
ment that the child obtain a Verbal or Performance IQ of at
least 90 (see Table 2.4). Examination of WISC-R subtest
patterns added support for Bamnatyne's (1968) recategoriza-
tion. For both the high and the low IQ group, the highest
mean Verbal scaled score was obtained on the Comprehension

subtest (7.8, 6.2), while the lowest scores were obtained
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Table 2.4 - Results of the Smith et al. (1977) study.

Classifications
Total a High IQ b Tow IQ e
sample subgroup subgroup
Scale

description Mean Mean Mean
IQ scores

Full scale IQ 87.1 93.3 76.3

Verbal IQ 84.8 90,1 75.7

Performance IQ 92.7 99.6 80.5
Verbal subtests

Information 6.6 7.5 5.0

Similarities 8.0 9.0 6.3

Arithmetic 7.2 7.8 6.2

Vocabulary 7.9 8.9 6.3

Comprehension 8.2 9.1 6.6
Performance subtests

Picture completion 9.7 10.8 7.7
Picture arrangement 8.9 10.1 6.8
Block design 8.6 9.6 7.0
Object assembly 10.2 11.4 8.2
Coding 7.3 8.0 6.1

B 15 o 6%

N 76, or 37%

in Arithmetic (7.5, 6.2) and Information subtests (7.5, 5.0).
On the Performance subtests, the highest mean scores for
both groups were obtained in Object Assembly (11.4, 8.2) and
Picture Completion (10.8, 7.7) subtests, while the lowest
score was obtained in Coding (8.0, 6.1). Interestingly, 76
(37%) of the participants did not meet the criterion most
commonly accepted as a requisite of learning disabled classi-
fication, that of being free from mental impairment. The

authors concluded that many children classified as learning
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disabled might better be served as educable mentally impaired.

Results of studies examining WISC profiles appear to
demonstrate justification for subtest analysis based upon
Bannatyne's (1968) proposed recategorization. Learning dis-
abled children score highest on the Spatial factor, followed
by the Verbal-Comprehension factor; they score lowest on the
Attention~Concentration factor. This profile may be more
useful than the traditional Verbal~Performance dichotomy for

purposes of identification and programming.

Attention-Concentration Studies

Bryan (1972) studied the effect of specific instruction
(forced rehearsal, voluntary rehearsal and attention) upon
the learning of 15 words presented either visually by slides
or orally by tape to learning disabled and normal children.
Subjects were selected from a suburban Chicago school. The
learning disabled subjects (N=22) had been identified by
special services staff and were receiving remedial assis-
tance. Fifteen boys from the school served as control sub-
jects and groups were matched on age (8 years, 1 month -

10 years, 11 months) and IQ's (range: 85-115). The task
was a Multitrial Free Recall problem which presented unre-
lated items in random sequence over a series of trials. The
subjects were required to report, in any order, all the
items they could remember.

Results demonstrated that the learning disabled sub-

Jects did significantly poorer than the control group on
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recalling words in both the auditory and visual treatments.
Under visual conditions, the mean score for the learning dis-
abled (N=12) was 12.83, for the controls (N=10) was 13.70.
Under the auditory condition, the mean score for the learning
disabled was 10.50, for the control group 12.54. These re-
sults were consistent, irrespective of instructor.

One purpose of this study was to determine whether en-
forced mediation (attention and verbal rehearsal) would aid
learning disabled children and result in performance equal
to normal learners. Clearly it did not. Bryan concludes
that learning disabled children, under the simplest stimulus
conditions, with types of mediations suggested to them,
8till do not perform as adequately as normal readers. This
suggests differences between learning disabled and normal
children in both attention and short-term memory.

Deficiencies .in the Bryan (1972) study include a small
and limited sample size, which employed a learning disabled
population but failed to report the criteria upon which
these children were identified. Additionally, the task pre-
sented may have been too simple gnd perhaps the age group
was not appropriate, These children may have developed
their own stfategies and, thus, rehearsal was a hindrance
rather than a help.

Bryan (1974) conducted both a pilot study and a major
study designed to measure the task-oriented behavior of
learning disabled and normal children in the classroom. In

the first study (Bryan and Wheeler, 1972), significant
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differences were found as the learning diéabled (1D) chil-
dren spent significantly less time engaged in task oriented
behavior (e.g., reading) and more time in non-task oriented
behaviors (e.g., fooling around) than their "normal" peers.

The Bryan (1974) study had a sample of 10 third-grade
boys selected from a suburban school district. Five of the
boys had been classified as having learning disabilities.
A comparison group was selected and subjects were matched
for grade, sex and IQ. The purpose of the major study was
to confirm the findings of the pilot study and to further
empiricize the task oriented behavior of learning disabled
and normal children in the classroom. Each learning dis-
abled-comparison pair was observed for five school days
over a period of five months. Interaction Process Analysis
developed by Bryan was used to code individual behavior.

Results of the Bryan (1974) study confirmed earlier.
findings. The learning disabled group spent significantly
less time engaged in attending behavior (p<.002) and more
time in task oriented behavior (p<.002) than the average
achiever (learning disabled attend=68%, normal=87%; learning
digsabled non-task=33%, normal=10.9%). This pattern existed
for both groups in arithmetic, language, art and attending
to teacher during instruction. Additionally, the learning
disabled group spent considerably more time engaged in task
oriented behavior (89%) and less time in non-task oriented
behavior (68%) in special education rather than regular

classes. The same comparison revealed an increase in
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attending behavior in reading (69-83%), language (61-91%)
and attending to the teacher (90-97%).

These results led Bryan to conclude that the learning
disabled children spend less time in attending than normal
children in the regular classroom. The children became more
attentive as the children were placed in special classes.
Bryan believes +this change may be related to teacher com-
petence but is unclear why, if this is true, the improvement
was not apparent with the normal group. He suggests that
the learning disabled children have learned to look busy and
not get into trouble while not learning. The implication is
that they are capable of producing much more than is seen in
regular classes.

Limitations of the Bryan (1974) study include a small
sample size, a lack of independence between subjects (they
were drawn from the same classes), the possibility of chance
results due to observational sampling error and the failure
to control for interactions between the teacher and the two
groups. Nevertheless, the study is one of the few efforts
to attempt to quantify the belief that learning disabled
children spend less time attending than other children in
the regular classroom. |

Samuels and Turnure (1974) applied a behavior observa-
tion schedule to investigate gex differences in classroom
attentiveness and the relationship of such attentiveness to
reading achievement. Subjects were B8 first graders, 53

boys and 35 girls, selected from 4 classrooms in 2 middle
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class school in the Minneapolis school system. They at-
tempted to replicate previous studies (Lahaderne, 1968;
Cobb, 1972} which found such relationships for grade 6 and
grade 4, respectively. However, in the present studies they
hoped to determine if attentiveness was related to academic
achievement (reading) prior to the effects of long-term
success~failure school experiences.

Girls were found to be significantly superior to boys
in word recognition (x=30.03 vs x=22.68) as well as percen-
tage of time attending (x=844, %=76%). In addition, increas-
ing degrees of attention were related to superior word recog-
nition (r=.44). The authors concluded that sex differences
in attention did exist prior to school failure and that
overt task-relevant oriented behavior was related to scho-
lastic achievement. In effect, it may be that the sex dif-
ferences favoring girls frequently found in reading achieve-
ment may be mediated by attentional variables.

These results are limited in that a sample of learning
disabled children was not included. Additional deficiencies
include a limited sample, the possible effects of the
observer on performance, the unreliability of the instrument
used and the failure to match for F.S.IQ. It is important
in that it reports a possible mediating effect of attention
on sex differences as reported in reading achievement scores.

Forness and Esveldt (1975) attempted to determine
whether children with learning or behavior problems are

observably different from their classroom peers in attending
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behavior. Twenty-four boys (grade 1-3) under evaluation for
school learning or behavior problems were observed in their
classroom over a period of six days each. Observable be-
havior was compared with that of male peers in the same read-
ing or math group. Target subjects had a mean CA of 7.2
(range 6.0 to 8.6), a mean WISC IQ of 104.6 (range 81-132)
and a mean score.on the Peabody Individual Achievement Test
of .B6 years below grade level (range=.3 to 1.9). Six
trained observers carried out the observations.

Results demonstrated that attending to the academic
task was the behavior which both groups engaged in most
often. However, the target groups engaged in this attending
behavior significantly less often than their peers (53% to
66% respectively). Additionally, the target subjects en-
gaged in non-attending behavior significantly more often
than their peers (23% to 13% respectively). Each of these
differences held up in both reading and math groups (between
setting, correlation coefficients for attending behavior
were .81 for target subjects and .62 for peers). No dif-
ferences were found between groups as to percentage of time
engaged in disruptive behavior. The authors conclude that
task~oriented (attending) behaviors do differ between groups
of children, with learning or behavior problems spending less
time attending to the task. They suggest that systematic
observation could locate these differences which might nor-
mally be missed by teacher observation.

Deficiencies in the Forness and Esveldt (1975) study
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include limitations to the generalizability of results due
to the sample used. The fact that the target children were
referred to a Child Psychiatry Outpatient Department may
mean that these children are not characteristic of children
experiencing difficulties in a typical public school setting.
Independence between the groups was not established and the
effect of observers on the children's behaviors may also be
a factor.

C. Mercer et al. (1975) examined the influence of atten-
tion-retention functions of learning disabled boys on a
modeling task. They specifically wanted to examine the re-
lationship of attention-retention to both modeling and aca-
demic achievement. Twenty boys were randomly selected from
a population of 40 boys at a residential school for the
learning disabled. The mean age was 12 years, 4 months
(range 9.6 - 14.4) and the mean IQ was 91 (SD 9.2). Each
subject was individually administered a modeling test. Sub-
jects were told that a film would be presented on television
which showed an adult and a child performing certain activi-
ties and that he was to watch and listen closely so that
when his chance came to perform the same, he could copy
everything he saw and heard on the screen. Each child was
promised a cup with money in it if he did well when he had
a chance to perform. Vicarious reinforcement was also in-
cluded as the adult model rewarded the child model with
money and praise,

The high modelers recalled significantly more central
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information than the low modelers (p<.002). Also, the high
modelers scored higher than low modelers on an index of
selective attention-retention (p<.05).

Significant correlations were also found between achieve-
ment scores and modeling performance (vocabulary=.47; spell-
ing=,50; arithmetic=.46). The results were taken to confirm
the hypothesis that attention-retention of relevant informa-
tion is related to modeling ability (high modelers scoring
higher than low modelers). This supports the hypothesis that
attention and retention processes are essential aspects of
modeling. Those learning disabled children who were better
modelers were the ones that focused on and remembered the
relevant stimuli without being distracted. One other impor-
tant conclusion is that children labeled learning disabled
represent a heterogeneous group who are not necessarily
characterized by a single syndrome such as short attention
span. It is, in effect, necessary to consider each child's
unique strengths and weaknesses and manipulate the appro-
priate variables accordingly.

Deficiencies in the Mercer et al. (1976) study include
the failure to include a control group. It would have been
of interest to determine the degree to which modeling and
retention are characteristic of learning disabled as opposed
to normal learners. Additionally, the population was selec-
ted from a residential school which may or may not draw from
the same population of learning disabled children that are

serviced by the public schools. Finally, there is a question
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as to whether these short-term results would be maintained
over time.

Results of studies evaluating lack of attention as a
characteristic of children classified as learning disabled
demonstrate a trend. These children appear to spend less
time attending to school tasks than control groups. What
may limit these results however, is the extent to which
other handicapped children are also characterized by a lack
of attention.

A summary of the major findings of the studies defining
the characteristics of children classified as learning dis-
abled is presented in Table 2.5. General areas of agreement
appear to be that the learning disabled, as compared to
"normal" control groups, achieve a lower F.S$.IQ on indivi-
dual intelligence tests and typically score higher on the
Performance than the Verbal scale. They score relatively
low on WISC subtests of Information, Arithmetic, Coding and
Digit Span. When Bannatyne's suggested recategorization is
examined, the learning disabled score highest on the Spatial
factor (Picture Completion, Block Design, Object Assembly)
and lowest on the Attention-Concentration factor (Arithmetic,
Digit Span, Coding). As a group, these children achieve at
a level less than would be expected on standardized achieve-~
ment tests; this appears especially true in arithmetic
skills. Studies examining attending behavior lend support
to the premise that the learning disabled exhibit difficul-
ties with on~task behavior. They are reported to be more



Table 2.5 - Major findings of studies describing learning disabled populations.

Reaearcher
wWitkin et al. (1965)

Huelsman (1970)

Ackerman et al. (1971)

Meier (1972)

Bryan (1972)

Sample

29 EMR boys fron a
gtate ingtitution and
30 EMR boys from the

H.Y.C. public schools.

101 underachievers
and 56 achievers
gelected from 4th
grade of 27 public
schoolsg.,

82 cases of CLD and
3% caseg of aca-
demically adeguate
children from Little
Rock, Ark. public
achoolg.

284 caseg of
children referred
for puspected learn-
ing probleas from

8 Rocky Nt. states
and 87 normal
children. Ages

7-11 years.

15 CLD identified

by special gervices
staff and 15 non-
izpaired from a sub-
urban Chicago school.
Age range = 8 years,
1 month - 10 yeurs,
11 months

Procedure

WISC scores of Ana-

lytic, Comprehension
and Sequential fac-

tors analyzed.

Comparison cogni-
tive pattern ag
demonstrated by
WISC profiles.

Regsults of WISC,
Gray-Oral Reading
Test and Bender
Gegtalt Teat com-~
pared.

Regults on WISC,
WRAT and ITPA
analyzed and
characterigtic
outlined.

Analyzed the efl-
fect of jnstruc-
tion on learning

15 wrds pregented
verbally or aurally,

Characteristic

Analytic 1Q
Comprehengion 1Q
Attention IQ

Significantly

low gubtests
Information
Arithmetic

Coding

P.5.1Q 90
xViQ

xP1Q
xF.5.1Q
p-v 15

C.A. {mos.)
R.A. (nog.)

E.A. (mﬂo)
Learning Quotient
(=08.)

vIQ

PIQ
Attention Score

Yisual
Auditory

Institutional Publie Scheol

80.8
6’-2
71-3

Underachievers
1%

11%
16%

CLD
7%

7.8
68.
63-

Achlaevers

it
7%
Control
0.0%
105
17.2‘,‘
12.7%

Control

101.51

102.00
99.86

101.60
100,56
100.2)
101.80

Normal
1.7
12.

65



Table 2.5 (cont'd.)

Researcher

Keogh et al. (1973)

Keogh and lfall {1974)

Rugel (1974)

Rugel (1974)

McIntosh (1974)

Sample

26 EMR, 24 LD and
26 LD-HA children
referred for learn-
ing difficulties.
Ages (mosm.) = 14O,
121. llB. regpec-
tively.

157 EH children
{125 males, 32 fe-
males) and 83 EMR
children (47 males,
36 femaleg) from
an urban public
school system.

22 previous studies
of dimubled readers
ap reported in
1iterature,

240 disabled readers
(x age=12 yearn;
xP.5.1Qs96); 71 dis-
abled readers {age
range=9 years to

10 years, 11 months);
Wechgler's (1949}
gtandardized sanple,

20 children with neuro-
logical dysfunction
{age range=9 ycars

to 14 years, 10 mos.)
and 20 normal children
(age range=9 years to
16 years, 5% nog.)

Procedure

WISC scores on Ana-
lytic, Comprehen-
sion and Attention
factorg compared
between groups.

Comparison of WISC
gubtest patterns
between and within

groups.

Factor analyzed to
deternine justifica-
tion for Bannatyne's
recategorization,

Factor analyzed WISC
subtest ucores to
deteraine gupport for
Bannatyne's recate-
gorization,

Ratio leased on WISC
regults applied to
determine if 2 popu-
lations could be
1dentified.

Characteristic

p EMR
Analytic 32.h6 21.78
Comprehension J31.83 17.04
Attentlon 28.2% 18.15

Lo EMR

M 4 " F
Analytic 29.8 26.2 20.9 18.)
Comprehenaion 28.2 25.5 16.4 16.6
Attention 25.0 25.0 17.1 18.6

Highegt Score No. orastudhs
1

Spatial
Conceptual 4
Sequentlal 0

Factors fournd
Spatial - Performance
Verbal - Comprehension
Distractiblility - Memory

30 of 40 gubjects (15 brain
damaged, 15 control) were
correctly identified.

09



Table 2.5 {cont®d.)

Regearcher

Bryan (1974%)

Sanuels and
Turnure {1974)

Forness and
Egvelt (1975)

Mercer et al. (1975)

Kirk and Elkina (1975)

Sample

10 third grade boys selected
from a suburban gchool dis-
irict and a control group
matched for grade, gsex and IQ.

88 rirgt graders, 53 boys and
35 girlg, selected from &
clagsroomg in 2 middle-class
public schools In Minneapolig.

24 boys selected from children
referred to the UCLA Child Psy-
chiatry Dept. for evaluation
of school difficulty and a con-
trol group. Age range=6.0 to
8.6 years. WMean age=7,2 years.

20 boys randomly selected froa
40 boys at a residential achool
for the learning disabled. Age
range=9.6-14.4 yearg. Mean
age=12.4 yearg.

3,000 children enrolled in
Child Service Demongtration
Centers in 21 states.

Procedure

Interaction Process
Analyslis uged to ob-
gerve task oriented
behavior in school.

Behavioral observa-
tion to invegtigate
gex differences in
clagsroom attentive-
ness. -

Behavioral observa-
tion of attending
behavior in reading
and math groups
compared.

Analyzed the effect
of modeling on at-
tention-retention
and acadealc achieve-
aent,

Project centers re-
quested to report
characteriztics of
each child gerved.

Characteristic
CLD Control
Tine
Attending to% 474
Tine
Non-attending 3% 10.9%
Males Females
Time
Attending 76% 87%
Word recogni-
score 22.6 30.0
Target Control
Tine
Attending 58 66%
Timne
Non-attending 2% 1%

High modelers recalled more
information than low modelers

(p < 1002) .

Hedian Ages
Age Range

Mean P.S5.1Qs
Sex Ratios
Years below E.A.»

8 years, 10 zmos.

7 years, 2 mosg. to
15 years, 2 mog.
93 (range: 83-103)
3 boys to 1 girl
Reading=1.7
Arithmetic=1.2
Spelling=1.0

19



Table 2.5 {cont'd.)

Regearcher

Kaufman (1975)

Yance and
Gaynor (1976)

Brenton amd
Cilmore (1976)

Mercer et al. (1976)

Sample

Total standardized sample
reported in WISC-R manual.

EB learning disabled children,
2 males and 16 females (age
range=h to 15 years, 10 mos.).

All students (N=40) placed in
7 elementary regource roomg
for the learning disabled in
a county in Michigan.

42 State Departnents of Educa-
tion and their respective de-
finitiona of Learning Disa-
bilitieg.

Procedure

Factor analyzed
WISC-R subtest
scores.

Analyzed WISC-R
gubtegt ecores.

Application of a
discrepancy formula
as suggested by
Myklebugt uged o
determine percentage
identified,

Analysis of ques-
tionnalre ag to defi-
nitions of 1D used.

Characterlistic

Pactors found
Perceptual - Organization
Yerbal - Comprehengion
Freedom from Distractibility

Meaan
Arithnetic 7.5
Coding 7.7
Object Assembiy 10.5%
Plcture Completion 9.8
Comprehension 9.7

Correctly Identified
Totals 80 or 67%
Malea 37 or 74%
Females: 3 or 10%

Percentage of

States using
Characteristic
Intelligences 4%.3
Process Disorder; 84.7
e Digsorder: Bj.g
Academic:s 3.
Reurvlogicals 61.9
Attention Deficits 11.9

Discrepancy Com-
ponenta 28.6

29



Table 2.5 {cont'd.}

Renearcher

Smith et al. (1977)

Evans and Smith (1977)

Grill (1977}

Becker (1978)

Danielgon and
Bauer {1978)

Sample

208 LD children enrolled in 23
special classes in urban school
system. Age range=6 years to
12 years, 1 mos. Mean age=9
yeaars, 9 mos.

60 children (49 male, 11 female)
referred for psycho-educational
evaluation, Age range=5 to 1)
years; F.5.1Q greater than BS.

161 adolescents from S school
systems previously classifled
ag learning disabled.

40 educationally handicapped
and 20 educable nentally re-
tarded children ages 9 %o 1)
years.

14 exiating data bages of
learning disabled children
ra;:ging in size from 30 to
2,42

Procedure

Analyzed WISC-R sub-
test gcores across
all IQ levels.

Evaluated behavioral
characteristics as
reported by parents.

Application of Wie-
derholt's crilteria
for eligibllity ag
learning disabled.

Analyslg of gex, age,
1Q, Digit Span and
Raven's Progressive
Matrices.

Application of 30%
digcrepancy between
expected and actual
achievement.

Characteristic

High 19 Law IQ
Comprehensaion 7.8 6.2
Arithmetic 7.5 6.2
Information 7.5 5.0
Picture Completion 10.8 77

Parcentage reported
Sensitive to
Criticism 7%
Short Attention

Span 305
Easily Discouraged B
Overactive 16.5%
Rest/nearly meet criteria 9 (16%)
Probably learning disabled 16 10%)
Total likely disabled 28%)

EH EMR
Chronological Age (mos.) 130 151
Mental Age (mos.) 7 91
1Q Sz
Digit Span 5 2 .6
Raven's 1)
Range identified 38-95%

Avi. Percent
dentified 8%
Kisldentification B8-12%

€9
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often young and male according to the studies presented.

Socioeconomic Status Studies

Since the advent of learning disability (LD) programs,
it has been suggested by some observers (Burke, 19753
Franks, 1977) that learning disabled classes are predomi-
nantly composed of white, middle and upper social class chil-
dren while classes for the educable mentally retarded (EMR)
are becoming depositories for the ethnlically different and
economically disadvantaged. While a number of studies have
reported differences in characteristics between lower and
upper socioeconomic status children (Deutsch, 1960; Moffitt,
1972), others report overlapping characteristics to a degree
which calls into question the need to draw any distinction
between the culturally disadvantaged and the learning dis-
abled (Kappelman et al., 1969). Addressing this issue, the
author writes that:

«1eIt is simply not adequate to label the poor
achiever in the inner-city classroom as culturally
deprived and allow this all-inclusive term to
explain his poor approach to and response to the
learning experience (1969, p.32).

One purpose of this study was to examine the possible
effect of SES on the subsequent placement of children. Con-
sequently, a number of relevant studies are presented which
relate to the characteristics of children across several SES
levelsg, the possible role of an SES bias in special class

Placement and consideration to the placement process as an

objective procedure,
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Kappelman et al. (1969) evaluated the characteristics
of 506 socioeconomically disadvantaged children referred to
an urban health center in order to determine the extent to
which they were experiencing learning disabilities. The
children were referred to a child study team for evaluation
of thelr learning abilities and the basis underlying a sus-
pected disorder. The evaluation team consisted of a pedia-
trician, psychologist, psychometrician, speech and hearing
specialist, psychiatric consultant, educational consultant
and a psychiatric social worker. A thorough team evaluation
was conducted for each of the children referred.

In 306 of these children (5.8% of the total enrolled
population), significant learning disabilities were identi-
fied. The predominant underlying basis for the learning
disorder was thought to be a neurological handicap in over
50% of the children studied. Approximately one quarter of
the children studied had significant emotional disturbances
as the predominant cause of their inability to learn.

These results confirmed the suspicion that too little
attention had been focused on the specific learning disabil-
ities of individual children who live in deprived areas.
Kappelman et al. (1969) believe that for too long poverty
has been considered the singular reason for lack of scholas-
tic success in low socioeconomic children. They perceive
this population as being a high risk one from the aspects of
prenatal deprivation, birth injury, nutritional deficits,

childhood accidents and chronic illness. They conclude that
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it is simply not adequate %o allow the term "culturally de-
prived” tobe all-inclusive in explaining the learning ex-
perience of the deprived child. They warn that visible
socioeconomic handicaps should not obscure learning disabil-
ities in deprived children.

Deficiencies in the Kappelman et al. (1969) study in-
clude the failure to report quantitative test data as well
as other characteristics of the sample. Additionally, the
term “"neurological handicap" serves to obscure the results
as does the lack of a definition of the term "socioeconomic
deprivation! The study is important in pointing out the
need to consider the presence of learning disabilities in
children normally falling under the heading of “culturally
deprived".

Telegdy (1973) conducted a study comparing the scores
of 30 learning disabled children on the WISC. The sample
was divided into two socioeconomic groups based upon the
occupation of the head of the household. The group means
of the low socioeconomic group (LSES) were age=10.5, VIQ=
93.7, PIQ=92,1 and F.S.IQ=91.3. The values for the upper
socioeconomic group (USES) were age=10.5, VIQ=93.3, PIQ=
106.6 and F.S5.IQ=99.8. While significant differences
existed between the groups for PIQ and F.S.IQ, no signifi-
cant differences between the groups existed for VIQ. Teleg-
dy (1973) observed that the psychological processes that
define learning disabilities are specifically the ones meas-
ured by the Verbal subtest of the WISC. This being the case,
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the results of this study indicate that classification of
learning disabled overrides soclioeconomic status differences
and results in similar Verbal scores for USES and LSES chil-
dren. Additionally, results demonstrate that regardless of
SES status, the lowest WISC subtest scores appear to be
Coding, Arithmetic, Information and Comprehension.

A limitation in generalizability of the Telegdy (1973)
study is the small sample size. Further, he fails to report
the criteria upon which the children were classified as
learning disabled; he uses only male subjects and he res-
_tricts the age of the gample. The study is important, how-
ever, in that it demonstrates the similarities of WISC verbal
profiles among learning disabled children regardless of SES.
Further, it adds some confirmation to previous studies where
low scores on Arithmetic, Coding and Information were found
to characterize learning disabled children.

Rubin et al. (1973) attempted to identify factors asso-
ciated with placement in classes for the educable retarded
as compared to students with similar intellectual charac-
teristics that were not placed in special classes. Subjects
were drawn from a population of 1,230 children within the
state of Minnesota. The focus of the study was on subjects
enrolled in special classes and those who would be eligible
for special class placement on the basis of IQ test perform-
ance but thus far had remained in regular classes. Compari-
sons were made between a group of 17 low IQ (less than 80)

regular class subjects and three groups of special class
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subjects: (a) 19 low IQ (less than 80) subjects, (b) 9 aver-
age IQ (greater than 80) subjects and (c¢) the total group of
32 gpecial class subjects (5 subjects were not classified
based on large IQ fluctuations).

No differences were found between regular and special
class subjects on pre-school readiness and language develop-
ment or on achievement prior to differential placement. At
9 years of age, significant differences favoring regular
class subjects were found on measures of academic achievement.
Socioeconomic status was the one factor that significantly
(p<.05) differentiated between groups, with the special
class subjects obtaining lower socloeconomic index scores.
The authors concluded that low socloeconomic status predis-
poses to speclal class placement when IQ and achievement
levels are held constant.

Deficiencies in the Rubin et al. (1973) study include
limits to the generalizability of results since variables
other than socioeconomic status that relate to placement may
not have been controlled. Further, the study did not in-
clude a learning disabled sample. There appears no reason
to believe, however, that if such socioeconomic bias does
exist, it would not enter into all placement decisions.

Burke (1975) examined the racial composition of classes
for the learning disabled and the educable mentally retarded
in order to determine if proportionate numbers of each race
existed in the two classes. She hypothesized that a larger

proportion of Blacks would appear in the EMR classes and a
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larger proportion of Whites would appear in the learning
disabled classes. The sample included 107 educable mentally
handicapped students and 73 learning disabled students.

Results of the Burke (1975) study confirmed the expected
phenomenon. A disproportionate number of Black children were
observed in EMR rooms while more Whites were in rooms for
the learning disabled. These results were consistent across
all grade levels.

Limitations to the Burke (1975) study include the fail-
ure to report placement criteria used for these children,
the use of the WISC rather than the WISC~R in evaluation,
the failure to hold the criteria constant for each subject
and the analysis of each group separately. The results would
have been more revealing if the subjects in the two types of
rooms were compared. Finally, the use of race exclusively
serves to obscure more meaningful comparisons such as socio-
economic or intellectual characteristics. Nevertheless, it
is an empirical evaluation of the factor of race in the iden-
tification and placement of children in special education
classes.

Kealy and McLeod (1976) conducted one of the few stud-
ies that exist relating to socioeconomic status and the
rlacement process. Specifically, they hypothesized that
there is a higher proportion of children diagnosed as learn-
ing disabled from families of higher socioeconomic status
than from families of lower socioeconomic status. From a

sample of 333 children in grades 4 and 6, 35 were defined as
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learning disabled according to a criterion of educational
age less than 85% of measured mental age and chronological
age. Eighteen were from families whose socioeconomic status
was above the median for the total group and 17 were below
the median.

Kealy and McLeod (1976) found that of the upper SES
children, 13 (72.5%) had been diagnosed by the Pupil Service
Department, whereas only 5 (35.2%) of the lower SES group
had been dlagnosed. Thus, no significant differences in
defined learning disability were found between children of
above average and below average socioeconomic status. How-
ever, the difference in the rate of diagnosis between the
socioceconomic groups was statistically significant in favor
of children from higher socioeconomic status homes.

The authors suggest that their results indicate the
learning disabled children from lower socioeconomic status
families do, in fact, have generally less chance of receiv-
ing diagnosis and treatment and that this underlines the
need for greater emphasis on special education services in
schools located in lower class areas. One fear is that low
achievers in inner city schools are seen as "retardates"
while their "cousins" in the suburbs are seen as learning
disabled.

Franks (1977) attempted to define the ethnic and social
status characteristics of children in EMR and LD classes.
The assumption was that a disproportionate number of chil-

dren in EMR classes are from low income and non-white
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families. To assess these characteristics, a random sample
of 274 EMR children (CA range=6 to 15.4, IQ range=45 to 93)
was selected. The learning disabled sample consisted of 215
children (CA range=6 to 14, IQ range=43 to 129). A ques-
tionnaire was forwarded to the teacher of each child. The
questionnaire was designed to gather the following informa-
tion: (a) the occupation of the principle wage earner, (b)
the child's ethnic origin and (¢) the child's IQ.

Franks reported the percentage of Afro-American chil-
dren in EMR classes to be 34.21%; for Whites, the percentage
was 65.79%4. Afro-Americans in learning disabled classes was
3.22% while Whites in these classes was 96.28%. Franks
(1977) admits that no causal relationship was found but
cautions educators to review the ethnic composition of EMR
and LD classes.

Franks' results are limited in that no criterion was
kept constant for the subjects. The question remains as to
whether the learning disabled children were eligible for EMR
placement and the reverse for EMR children. Further, the
ugse of the questionnaire limits the study's valigity. For
example, the respondents (teachers) may have self selected
(66.79% of EMR sample and 86.5% of the LD sample responded).
The results suggest, however, that ethnic and social charac-
teristics of children do vary according to placement.

The preceding studies suggest that there is evidence
that while children across SES levels exhibit similar
characterigtics, they may be subject to different special

education placements. Additional evidence exists to indicate
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that placement decisions may be subject to considerable limi-
tations. The present study attempted to investigate the
question of an SES bias in the placement of children in the
public schools. Because of the characteristics of the data
collected in the present study, all variables affecting
placement decisions cannot be examined. However, to the
extent that the data allows, the study will attempt to deter-
mine if SES is a factor in the placement of children as
learning disabled, educable mentally retarded or non-

impaired.

Team Decision Making Studies

Oskamp (1965) investigated whether psychologists' con-
fidence in their clinical decisions is justified. It was
hypothesized that as psychologists study information about a
case (a) their confidence about the case increases markedly
and steadily but (b) the accuracy of their conclusions about
the case quickly reaches a ceiling.

Subjects included 32 judges, including 8 clinical psy-
chologists, who read background information about a pub-
lished case, divided into 4 sections. After reading each
section of the case, judges answered a set of 25 questions
involving personality judgement about the case. Results
strongly confirmed the hypotheses. Accuracy did not in-
crease significantly with increasing information, but con-
fidence increased steadily and significantly. All judges
except 2 became overconfident, most of them markedly so.

The author concluded that increasing feelings of confidence
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are not a sure sign of increasing predictive accuracy about
a case.

Morrow et al. (1976) attempted to evaluate the effect
of relevant information on the decision to place pupils in
special education services. Ten placement decision commit-
tees were given information on 12 referred pupils, half of
which were recommended for special education services by an
outside psychologist and half of which included social his-
tory information on the pupils. An analysis of the commit-
tees' 120 decisions revealed no significant relationship
either between the psychologist's recommendation and the com-
mitteeg' decisions or between the presence of social histo-
ries and the committees' decisions.

The results of the study by Morrow et al. (1976) can-
not be generalized because of the use of only one sort of
evaluation committee restricted to Texas. Beyond thls, the
results of two committees were eliminated in analysis and
the data-collecting procedures did not reveal enough infor-
mation to explain results. For example, the simple yes/no
response should have been a five point response scale; the
use of audio or video tape recordings or personal interviews
could have revealed more about committee policy.l The study
is important, however, in that it stands as an early effort
to identify variables and decision-making policies related
to the placement of children in special education.

Beatty (1977) attempted to identify the decision-making
policies upon which practitioners base their diagnostic
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decisions in identifying learning disabled children. Through
the statistical technique of Judgment Analysis (JAN), Beatty
proposes a methodology whereby an analysis of individual
policies and the diagnostic variables employed in group deci-
sions may be identified and examined. JAN is set forth as a
procedure which may be used to locate individuals with simi-
lar policies and analyze policy subgroups as well as inter-
group comparisons. Beatty believes this will allow for in-
creased precision and consistency in judgments. He also
believes the technique has value for pre-service, in-ser-
vice and research training.

An initial validation of the technique involved pro-
files for 10 children who had been in a learning disabled
classroom for at least one year. The profile scores con- '
sisted of the following six variables: the WISC Verbal,
Performance and Full Scale score; the Bender Gestalt; the
age of the child; and results from the ITPA. The judges
were a school psychologist, two interns, one consulting
psychologist and a teacher of the learning disabled. The
judgment policy of each and the variables involved were ana-
lyzed through JAN. Results indicated that scores on the
WISC were considerably more important to the judges than the
Bender, age or the ITPA results. According to Beatty, 96%
of the variance in the classification of the children could
be explained by a knowledge of the predictor variables.

Limitations to the Beatty (1977) study include the

small and restricted sample. However, it does provide an
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effort to evaluate the effectiveness of JAN, a statistical
analysis of judgment policy of the learning disabled. The
approach, if validated, could have many practical applica-
tions for developing policies in screening learning disabled
children. The system presents a posgibility for evaluators
to have an opportunity to examine their policies and the
policies of others, while learning what is needed to func-
tion effectively as a diagnostician for learning disabled
children.

Caplan (1977) administered a questionnaire to 280 uni-
versity undergraduates who were asked to establish priorities
for assigning tutorial help to children failing in school.
They were to rate the children on the basis of various com-
binations of sex, age, kind of behavior problem and subject
of school difficulty. It was predicted that adults would
congider the scholastic achievement of boys more important
than that of girls. It was predicted also that the child's
sex would interact with the child's behavior to influence
the degree of adult concern. These predictions were founded
upon conventional sex-role stereotypes.

Highly significant main effects were reported. Sub-
jects rated boys, withdrawn behavior, older (8 years).and
reading difficulty were noted as requiring more immediate
help than girls, acting out behavior, younger (6 years old)
and arithmetic difficulty. These results supported the hypo-
thesis that a societal bias tends to arouse greater concern

when boys have learning problems than when girls do, which
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possibly exaggerates the lopsided boy/girl ratio in reports
of these problems. A more complex bias produces greater
concern, however, for children of either sex whose behavior
deviates from sex-role gtereotypes. The authors found, for
example, that withdrawn boys and acting out girls were rated
as requiring the most immediate help.

The findings are limited in generalizability due to the
fact that college undergraduates were selected as subjects.
The use of individuals normally involved in the referral pro-
cess would have been more appropriate. Additional deficien-
cies include the failure to report on the subjects in detail
and the lack of attention to the degree of overlap involved
in respondents (for example, how many respondents placed
withdrawn males first). Nevertheless, the results are impor-
tant in addressing the issue of sex bias in the referral
process. While this biag alone cannot explain the dispro-
portionate number of males referred for attention it may help
to explain a portion of the issue.

The area of multidisciplinary team decision making has
come under increased investigation lately. 1In part this is
because many states have replaced a single individual, such
as a school psychologist, with a committee for making place-
ment programming decisions. Some of these studies have
found that a perfect balance and check system does not nec-
essarily work as well as many had expected it might.

Fenton et al. (1977) investigated the issue of role

expectation of multidisciplinary teams in determining
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programs and placement for special education students. The
sample included all public senior (N=165) and junior (N=136)
high schools and a random sample of one third of the public
elementary schools (N=121) in Connecticut. More than one
half of these schools agreed to participate. The study
examined responses from four subgroups of the final sample
including principals (N=231), school psychologists (N=155),
special education teachers (N=245) and regular education
teachers (N=216). Twenty-~five items were selected from a
discussion of decision-making activities by Vroom and from a
list of PT functions. The placement team members indicated
which activities were perceived as appropriate for their own
role and which were percelved as appropriate for the other
roles.

Results of the Fenton et al. (1977) study indicated that
there was intra- and inter-role ambiguity about what activi-
ties were appropriate for each of the four target roles.

The authors point out that spending time and effort on sort-
ing the differences between ones own expectations and those
of others may decrease the time avallable to spend on task
activities. They suggest the need for role clarification
and consideration of role expansion through in-service train-
ing.

Fenton et al. (in press) investigated the degree to
which pupil programming members are in agreement with organ-
izational goals. This study explored PT goals as perceived

by PT members who represented ten school staff roles from
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the three mandated subgroups of administration, instructional
and support personnel.

The study sample was the same as employed in their
(1977) investigation. The study used items from the ques-
tionnaire which required PT members to indicate the goals
they perceived as PT responsibilities from a list of 11 pos-
sible goals. Results indicated the percentage of teams cog-~
nizant of PT responsibility ranged from 11% to 37%. About
one-third of the PT's were aware of responsibilities related
to goal setting, placement decisions and program appropri-
ateness. Overall, less than 40% of the PT's had a three-
fourth majority who recognized their responsibility to make
the specified decisions.

The authors conclude that PT members are neither fully
aware of, nor in agreement about, their duties. They sug-
gest that what is needed is an increased awareness of goals
as desired outcomes, an understanding of the consequences of
falling to attain a goal and a willingness to make the inter-
nalization of the ideal goals by periodic review of the mem-
bers' perceptions of PT responsibilities.

Even more revealing are the results of a subsequent
stud& of multidisciplinary decision making by Fenton et al.
(in press). In this investigation, the authors attempted
to determine: (a) whether team members have a clear idea of
the goals of the planning teams, (b) if members have a con-
sensus about expectations for their own roles and for other

team members, (c¢) whether team members were satisfied with
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the team process and (d) the magnitude of the relationship
between participation and satisfaction.

Results of this study indicated that role was signifi-
cant for goal clarity; administrators were most knowledge-
able and regular teachers, the least. Additionally, regular
education teachers were lowest in participation and satis~
faction, whereas school psychologists were ranked highest
on both variables. The authors suggest that these results
raise concerns that the intent of teaming is not served. It
appears that instructional personnel appear to be disenfran-
chised from the process, desplite the fact that they are the
individuals most responsible for implementing team decisions.

Studies examining the special education placement pro-
cess reveal that this approach is not as effective as had
been previously expected. All team members do not partici-
pate equally. In fact, decisions seem to be made by perhaps
ags few as one or two members. Importantly, those making
these placement decisions are the ones least involved in the
subsequent implementation. There appears a need for syste-

matic analysis of special education decision making.



CHAPTER III

METHOD

Presented in this chapter is a detailed description of
the subjects and the general procedures employed in the data
collection and analysis. In addition, the study's hypothe-

ges are set forth.

Data Collection

The data used in this study werecollected as part of a
project initiated by the Michigan Department of Education,
Special Education Services, for the 1975-76 school year.
The purpose of the project was to evaluate and operationalize
a definition of learning dismbilities. It was hoped that
such a definition would lend itself to a more consistent
ldentification of learning disabled children who require
special programs and/or services.

Potential participants were sent a letter deseribing
the project and its purpose (Appendix A). They were asked
to notify Dr. M. Diane Hodson at the State of Michigan, De-
partment of Education, if they were interested in partici-
pating. Those who expressed an interest were directed to
complete a data collection form for each child seen by the

Educational Placement and Planning Committee. This form,
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completed by the school psychologist, consisted of 28 factors
designed to describe the child's characteristics as well as
to report certain demographic information. Children not
classified as learning disabled were either found to be non-
impaired or were classified as educable mentally retarded,
emotionally impaired or otherwise impaired, according to
exlsting special education eligibility procedures.

The important factors from the State of Michigan Depart-
ment of Special Education Services Pilot Project (1975) rele-
vant to this study are:

1, Scores from the Wechsler Intelligence Scale for
Children - Revisged.

2. Scores from the Wide Range Achievement Test.

3. Scores from the Peabody Individual Achievement Test.

4., Reported grade placemenf of each child.

5. Reported sex of each child.

6. Reported socioeconomic status of each child.

7. Judged by an Educational Placement and Planning
Committee as meeting the criteria for special
education placement.

8. Reported opinion of the school psychologist and

the learning disability consultant as to the
child's eligibility as learning disabled.

Subject Sample

Forty-five Michigan school districts agreed to report
the requested information on each child evaluated during the
1975~76 school year. Initially each of Michigan's 645 school
digtricts were invited to participate. Thus, the final sam-
ple represented 7% of the total public schools in Michigan.



82

Conversations with Dr. Diane Hodson and Ralph Turnbull re-
vealed that no systematic effort was made to establish a
stratified random sample. The initial data included 1449
individual cases of which 1129 were used in this study.
Each child has been referred for psycho-educational evalua-
tion. All children were attending regular classes and/or
recelving special education programs and services. Assign-
ment to groups was done by Educational Placement and Plan-
ning Committees. A summary of subject characteristics
appears in Table 3.1. There is no reason to believe that
these children are different from other children previously
referred for psycho-educational evaluation in the State of
Michigan.

The sample employed in this study had the following

limitations:

1. Complete data is not reported for each case. The
reason for this is not clear, but the net effect
is that certain cases (19%) could not be used in
this study.

2. The sample classified as non-impaired may not
truly be representative of the entire public school
population. Although found to have no apparent
handicap, these children were referred for psycho-
educational evaluation and the inference is that
learning or behavioral difficulties may be charac-
terigtic of this group.

3. The WISC-R subtest of Digit Span was not reported.
As it is an alternate subtest, it may very well
not have been administered.

Lk, Due to the method of reporting data, much of it is
not continuous. This limits somewhat the statis-
tical treatments employed.

5. No systematic effort was made to establish a strati-
fied random sample.



Table 3.1 - Subject characteristics (N=1129).

REFERRAL
1. New Referral

2. Re-evaluation of Special
Education Student

PRTMARY REASON FOR REFERRAL

1. Behavior Problem

2. Academic Achievement

Problem

3. Physical Disability

SEX

1. Male
2. Female

LANGUAGE IN THE HOME

1. English
2. Other

SOCIOECONOMIC STATUS

1. Middle-High
2. Low

LUD.

242
76

37
278

248
72

317

173
78

E.M.I.

80
83

10

151
2

101
62

160

49
65

E.I'

72
11

52
30

62
21

Other

bs
25

53
17

38
22

Non-Impaired

316
18

64

263
6

242
91

327
2

181
67

€8



Table 3.1 (cont'd.)

L.D. E.M.I. E.I Other Non-Impaired

TYPE OF SCHOOL DISTRICT
1. Urban 49 5 9 3 26
2. Suburban 76 1 28 10 73
3. Rural 194 116 L6 57 229
AGE IEVEL
1. Yo (0-11.0 years) 174 63 46 32 206
2. Olgn%11.1—24.0 years) 149 100 37 38 128
3. Mean (years) 10.8 12.1 10.7 11.2 10.4
ABILITY CLASSIFICATION
1. Above average

(F.5.IQ above 110) 21 1 L 0 24
2. Average

(F.S.IQ 90-109) 117 9 35 14 164
3. Below average

(F.S.IQ less than 90) 180 150 42 56 142
L, Mean (F.S.IQ) 88.5 68.8 89.5 80.6 92.5
GRADE LEVEL
Below 1st 8 6 L 1 14
ist Lo 16 11 11 52
2nd L6 5 10 3 b3

48



Table 3.1 (cont'd.)

L.D. E.M.I. E.I. Other Non-Impaired

GRADE LEVEL (cont.)

3rd 32 9 10 5 47
4th 37 9 & 6 37
5th 32 10 7 7 31
6th 31 5 7 11 25
7th 26 13 6 3 18
8th 21 26 5 3 21
9th 17 11 9 7 18
10th 13 7 4 2 16
11th 5 2 1 1 L
12th 3 1 1 1 3
Mean grade 5.1 6.1 5.3 5.6 4.8

NOTE: Columns represent disposition of cases.
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Design

In order to analyze the data most effectively, several
different designs were used in this study. Variables were
analyzed separately and then all variables under considera-
tion were combined into a series of discriminant analyses
designed to maximize differences between the learning dis-
abled and other children. The total study includes five
levels of groups (learning disabled, EMI, EI, otherwise im-
paired and non-impaired), three levels of WISC factors which
are a combination of specific subtests (Spatial - Picture
Completion, Block Design, Object Assembly; Verbal-Comprehen-
sion - Similarities, Vocabulary, Comprehension; Attention-
Concentration - Arithmetic, Coding). Percentage of dis-
crepancy between expected and actual achievement is included
using two criteria. The first considers a 60% discrepancy
across all age levels; the second varies according to age
level (0-8 years = 40%, 9-12 years = 50%, 13-15 years = 60%,
16-18 years = 70%.

Each of the five groups was included in this study as
a variable to compare the characteristics of the learning
disabled group to other groups. While a variety of profiles
are often cited as being characteristic of the learning dis-
abled, many of them have been called into question (Cruick-
shank, 1977; Hallahan and Kauffman, 1977). One question
here relates to the issue of overlap in characteristics be-
tween groups (Bryan and Bryan, 1976). The matter of false

positive and false negative is essential in any identification
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process. While a cluster of characteristics for the learning
disabled may be established, they would be more meaningful
if they could be shown to0 discriminate the learning disabled
from other groups.

Previous research has pointed to the use of a discrep-
ancy formula in the identification of learning disabled
children (Meier, 1971; Brenton and Gilmore, 1976). At one
time, proposed federal guidelines included the use of a
specific formula in arriving at a discrepancy for purposes
of identification. Presently, states such as New York in-
clude a formulg and Michigan has given serious consideration
to it as well. If there is one characteristic that has been
considered indicative of the learning disabled as a group,
it is this discrepancy between expected achievement based
upon mental age and actual achievement as determined by
individual achievement tests. The effectiveness of a dis-
crepancy formula, however, has been severely criticized
(Salvia and Clark, 1973; Sulzbacher and Kenowitz, 1977).

The role of age was also investigated as a variable in
the identification of learning disabled children. The re-
search reviewed in Chapter II, which dealt with previous
studies characterizing the learning disabled child, showed
a greater percentage of learning disabled children to be
identified at a younger age (C. Mercer, 19713 Elkins, 1975).
Importantly, the proposed Michigan guidelines for the use
of a discrepancy formula present criteria which expect the

discrepancy to increase as the child increases in age. It
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seems important to determine if the use of such a formula
functions effectively at all age levels.

Research (Bannatyne, 19683 Smith et al., 1977) points
strongly to a unique profile on WISC subtests which would
be helpful in the identification of the learning disabled.
This group has been found to score highest, relative to their
own profiles, on the Spatial factor, second highest on the
Verbal-Comprehension factor and lowest on the Attention-
Concentration factor. Based upon these findings, three fac-
tors have been included in this study. The extent to which
previously reported profiles are characteristic of all chil-
dren and not the learning disabled exclusively, needs fur-
ther investigation (Huelsman, 1970; Kauffman, 1975).

Sex has been included as a variable in this study since
previous research has found sex effects acréss several vari-
ables. Keogh and Hall (1974) found males to have lower
scores on the WISC factor of Attention relative to their own
performance. Caplan (1977) found a sex bias in the rate in
which children are referred for psycho-educational evalua-
tion, and males have consistently been found (Ames, 1968;
Kirk and Elkins, 1975) to be overrepresented in populations
of learning disabled children. The existence of any age
effect in the use of the discrepancy formula has also been
examined.,

Previous research examining the F.S.IQ of learning dis-
abled children presents conflicting findings. Kirk and
Elkins (197%) found the mean F.S.IQ to be 93 while Sobotka
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(1977) reported 102.5 and Ackerman et al. (1971) reported
108.5. Since many states (C. Mercer, 1971) use average in-
telligence or better as a criterion for eligibility as learn-
ing disabled, it appears important to determine if this is a
realistic position. The effect of F.S.IQ in the use of a
mental age discrepancy formula has also been examined in
this study, since it has been claimed that such a formula
would not apply equally at all levels (Hammill, 1976).

Several studies have pointed to a possible socloeconomic
effect (Rubin et al., 1973; Kealy and McLeod, 1976) in the
placement process. These researchers report that placement
as learning disabled is more often made in the case of mid-
dle or upper-middle class children. They also suggest that
lower SES children are more likely to be placed as EMR due
to a placement bias. Any possible bias, however, may only
be evaluated after any difference Iin intellectual ability
between SES levels is first analyzed. Consequently, the
effect of SES in the placement process, as well as the degree
of congruence between the opinions of both the school psycho-
logist and the learning disability consultant, have been
analyzed in this study.

Testable Hypotheses

The following hypotheses were formulated and tested in

this study:

Hypothesis 1ai There is no significant difference between
the learning disabled group and other groups in percentage
of discrepancy between expected and actual achievement when
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a 60% criterion is applied.*

Hypothesis 1b: There is no significant difference between

the learning disabled group and other groups in percentage

of discrepancy bvetween expected and actual achievement when
the proposed#* Michigan guidelines are applied.

Hypothesig 2a: There is no significant relationship between
the factors of age range and percentage of discrepancy be-
tween expected and actual achievement in the identification
of learning disabled children.

Hypothesis 2bs There is no significant relationship between
the factors of F.S.IQ and percentage of discrepancy between
expected and actual achievement in the identification of
learning disabled children.

Hypothesis 2ct1 There is no significant relationship between
the factors of sex and percentage of discrepancy between
expected and actual achievement in the identification of
learning disabled children.

Hypothesis 3a: There is no significant difference between
the learning disabled group and other groups on Attention-
Concentration scores as measured by the Wechsler scales.

Hypothesis 3b: There is no significant difference between
the learning disabled group and other groups on Spatial
scores as measured by the Wechsler scales.

Hypothesis 3ci There is no gignificant difference between
the learning disabled group and other groups on Verbal-
Comprehension scores as measured by the Wechsler scales.

Hypothesig 4a: There is no significant relationship between
the factors of group (learning disabled-non-impaired) and
socioeconomic status in the identification of children by an
Educational Placement and Planning Committee.

*  Present achievement in one or more of the basic skill
areas is approximately 40% or less of expected achieve-
ment.

** A gevere discrepancy is defined as follows: For ages up
to 8-11, present achievement is 60% or less of expected
achievement; for age 9-0 to 11-11, achievement is 50% or
less; for ages 12-0 to 14-11, achievement is 40% or less;
for ages 15-0 and above, achievement is 30% or less.
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Hypothegig 4b:1 There is no significant relationship between
the factors of group (learning disabled-educable mentally
impaired) and socioeconomic status in the identification of
children by an Educational Placement and Planning Committee.
Hypothesis 4c1 There is no significant relationship bvetween
the opinion of the school psychologist and the opinion of

the learning disability consultant in the placement of chil-
dren as learning disabled.

Hypothesig 5¢ There is no significant contribution made to
& formula which discriminates learning disabled children
from other children by the factors of percentage of discrep-
ancy, Attention~-Concentration, Spatial, Verbal-Comprehension
and Full Scale IQ Scores, sex, age and socioeconomic status.

Analysis

A series of separate analyses, as well as a gseries of
discriminant analyses, were conducted to test the hypothe-
sis of the study. The first one-way ANOVA included five
levels of group (LD, EMI, EI, Other, None) crossed with the-
60% discrepancy formula., This design is included in Figure
3.1. The second ANOVA was the same, except that the pro-
posed discrepancy formula was used. A series of one-way
ANOVAS between groups was also conducted for each achieve-
ment test with both the 60% discrepancy and the proposed
discrepancy formula. These findings are reported in Chapter
IV under the heading of Supplementary Analysis.

Three one-way ANOVAS were conducted in order to examine
differences between the learning disabled group and other
groups on the WISC subtest factors. The first one-way ANOVA
between groups was crossed with the WISC factor called Atten-

tion-Concentration. The next two were the same except the
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Group Count Mean SD Min., Max. 95% Int.

Learning Disabled 278

Educable Mentally

Impaired 141
Emotionally

Impaired 67
Other Impaired 61
Non-Impaired 294

Figure 3.1 - Design of first analysis of variance and
cell size (60% criterion),
WISC factors of Verbal-Comprehension and Spatial were crossed
with the five groups. Confidence intervals at the 95% level
were established to allow for examination of both between
and within group differences.

Three gseparate Chi Squares were conducted to determine
the effect of the new discrepancy formula in the identifica-~
tion of learning disabled children. The first Chi Square
examined the relationship between age range {(young=4.6 years
to 11.11 years; o0ld=12.0 years to 18.6 years) and percentage
of discrepancy. These designs are shown in Figure 3.2. The
next two Chi Squares are the same, except that they examined
the effects of Full Scale IQ (0-89, 90 and above) and sex
(male~female). Fisher's Exact Test was used where Chi Squares

were not appropriate. The same procedure was conducted for
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Discrepancy formula

Jdentified Not Identified

n=

/A

Full Scale IQ

Discrepancy formul

Identified Not Identified

0 - 89
90 ~ above
Discrepancy formula
Sex Tdentified Not Tdentified
Male
Female

FPigure 3.2 - Design of Chi Squares for relationship

between discrepancy and Age Range, Full
Scale IQ and Sex.
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each of the other four groups separately. These findings
are reported in Chapter IV under the heading of Supplemen-
tary Analysis.

Chi Squares were also conducted to investigate the rela-
tionship between socioeconomic status and placement by the
E.P.P.C. The first Chi Square had two levels of group
(LD-EMI) and two levels of soclioeconomic status (middle-low).
The second Chi Square was the same except the groups exam-
ined were learning disabled and non-impaired. Chi Square
was also conducted to examine the degree of congruence be-
tween the school psychologist and the learning disability
consultant as to whether they belleved the child to be learn-
ing disabled or not. This design includes 3 levels of res-
ponse (yes-no-uncertain) for each of the two professionals
as to their opinion of whether or not the child was learning
disabled.

A series of one-way ANOVAS was also conducted between
the five groups and crossed with factors of PIQ, VIQ, F.S.IQ
and each of the separate subtests comprising the total WISC
scale. These findings are presented in Chapter IV under .
the heading Supplementary Analysis.

Four separate Discriminant Analyses were conducted.

The first analysis included two levels of sex (male-female),
two levels of SES (middle-low), two levels of discrepancy

(meets 60%-does not), as well as age, Full Scale IQ and WISC
factors of Attention-Concentration, Verbal-Comprehension and

Spatial, each of which is a continuous variable. This
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design was used to investigate the maximum discrimination

that could be made between the learning disabled group and
the other groups. This design is shown in Figure 3.3 and
Figure 3.4. The second Discriminate Analysis was the same,
except two groups (emotionally impaired and otherwise im-
paired) were eliminated and the proposed discrepancy formula
replaced the 60% formula. Full Scale IQ was not included

in the third analysis. In the fourth analysis, Full Scale
IQ was again included while WISC scores on the factors of
Attention-Concentration, Verbal-Comprehension and Spatial
were eliminated.

Finally, to determine the magnitude of the relationship
between IQ and achievement scores for this population, cor-
relation coefficients between Verbal IQ/Full Scale IQ and
WRAT subtests were established. These findings are pre-
sented in Chapter IV under the heading Supplementary Analysis.

Procedure

The data used in this study were collected by the
Michigan Department of Education as described previously in
this chapter. After receiving the data, contact was made
with the project director, Dr. M. Diane Hodson, at the State
of Michigan, Department of Education. Dr. Hodson explained
the purposes and procedures of this project, which was con-
ducted during the 1975-76 school year.

Modifications and assumptions made about the data

include:



Group Counts

Group 1 Group 2 Group 3} Group & Group S Total
LD EMI El Other Nona
Count 197 95 L6 50 189 s77
Meang
Group 1 Group 2 Group 3 Group b Group 5 Total
1D I EI Other Naone
Sex (Female = 1
Male = 2)
SES (High = 1
Middle = 2
Low = 3)
Age
FSIqQ
Spatial
Comprehension
Attention

60% Discrepancy

Figure 3.3 - Design of first Discriminant Analysis

clagsification technique,

Group counts and
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Prediction Table

Actual Group

No. of Cases

Predicted Group Membership

LD EMI EI Other None
Group 1 197 N=
ID %=
Group 2 95
EMI
Group 3 L6
EI
Group L 50
Other
Group 5 189
None

Figure 3.4 - Design of first Discriminant Analysis: Predicted

group membership.

46
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1. All cases which had the relevant data were used
even 1f other data was missing. It was assumed that missing
data did not reflect a self selection process. This means
tha; separate analyses oftentimes have unegqual number of
subjects.

2. The cases with WISC scores were dropped so that
where possible, all subjects had IQ's determined by a WISC-R
administration only.

3. Where expected achievement was reported but not
Full Scale IQ, the case was not analyzed.

4, All children with a reported chronological age less
than 4 years, 6 months or greater than 18 years, 6 months
were eliminated, since these students were probably not en-
rolled in the public schools and their referral for evalua-
tion may well indicate a more severe disability than would
be typical within the schools.

5. Analyses were conducted for both the learning dis-
abled group and those children classified as educable men-
tally impaired, emotionally impaired, otherwise impaired and
non-impaired. This procedure was conducted in order to max-
imize the meaning of any findings.

6. Because of the nature of the data, several proce-
dures were employed in analyses. These include the use of
Chi Square, Fisgher's Exact Test, ANOVA, Discriminate Analy-
sis and Correlations. _

The validity of the mental age formula in the identifi-
cation of learning disabled children was examined in this
study. The initial formula proposed by the State of Michi-
gan (1975-76) established as a criterion that a child demon-
strate at least a 60% discrepancy betweeh expected and actual
achievement. More recently (1977), Michigan proposed a new
formula which varies the discrepancy percentage by age
range. Specifically, the new formula proposed the minimum
discrepancy at each age range to be as follows: 0-8.11
years = 40%, 9-11.11 years = 50%, 12-14.,11 years = 60%,

15 years and above = 70%. Both formulas were applied to each
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of the five groups. This is similar to the procedure em-

ployed by Brenton and Gilmore (1976). Analysis was conducted
initially to examine overall group differences, as well as
group differences-on each of the reported achievement tests.
The effectiveness of the new formula was also examined for
each of the five groups across age range, sex and Full Scale
IQ. In the last instance, two levels of IQ (0-89, 90 and
above) were established. These procedures will help to
determine the number (if any) of children who would be cor-
rectly or incorrectly identified if such criteria were es-~
tablished. Empirical verification of a mental age formula
is also being examined.

Between group differences were analyzed according to
the three factor scheme as proposed by Bannatyne (1968).
These factors are comprised of the following Wechsler sub-
tests:r Spatial (Picture Completion, Block Design, Object
Assembly); Verbal-Comprehension (Vocabulary, Similarities,
Comprehension); Attention-Concentration (Coding, Arithmetic,
Digit Span). The Digit Span subtest was not reported and,
consequently, the last factor was prorated in order to cor-
rect for this. This is similar to the technique used by
Keogh et al. (1973) and Keogh and Hall (1974). Initially,
a multivariate ANOVA was used here, including the factors of
group, sex and grade. Small and unequal cell sizes, however,
obscured results. One-way ANOVAS combined with a series of
Discriminant Analyses were subseguently employed in analysis.

Investigation of the role of socioeconomic status in
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the placement process was somewhat limited. While differ-
ences in SES between groups could be examined, no cause-
effect relationship could be examined. Previous investiga-
tions have experienced similar problems (Morrow, 19763 Kealy
and McLeod, 1976). Subjects classified as either highior
middle in socioeconomic status were combined into one cate-
gory since cell sizes in the former cases were small. When
the learning disabled group was compared to the educable
mentally impaired group, only cases with F.S.IQ's below 70
and a discrepancy of at least 60% were included. While this
limited the sample size, it was judged to be the only valiad
way to examine the relationship.

Examination of the relationship between the opinion of
the school psychologist and the learning disability consul-
tant represents an effort to explore another aspect of the
pPlacement process as suggested by Beatty (1977). It appears
necessary to examine not only the characteristics of chil-
dren being served in the schools but, where possible, to
explore the placement process as well.

Finally, a series of Discriminant Analyses were em-
Ployed in order to maximize the discriminating value of each
variable included. This procedure is similar to that em-
ployed by Ackerman (1971) and Leton (1972). Discriminate
Analysis was chosen to assess discriminate variability of
the validity of the variables in this gtudy and to establish
classification analysis. This procedure enters all variables

through a stepwise method selecting the best set of
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discriminating variables. It is a powerful technique often
used to distinguish between two or more groups of cases and
to distinguish the group variables that measure characteris-
tics on which the groups are expected to differ. In effect,
the procedure analyzes, l.e., measures the extent to which
each variable discriminates. It also classifies or predicts
classification. It is helpful in a design which includes a
variety of variables with unequal cell sizes. Plots are
also created which are useful in visualizing statistical

differences,

Summary

This chapter described in detail the sample and the
prrocedures employed in this study. In addition, the re-
search design, data analysis and testable hypotheses were
discussed. The results of these procedures are presented

in the next chapter.



CHAPTER 1V

RESULTS

Findings

The findings of the tests of the hypotheses of this
study, plus supplementary analysis, are presented in this
chapter.

Hypothesig 1at There is no significant difference be-~

tween the learning digabled group and other groups in

percentage of digcrepancy between expected and actual
achievement when a 60% criterion is applied.

The difference between the learning disabled group and
other groups' mean discrepancy scores was statistically sig-
nificant. Hypothesis 1a was rejected at the p ¢ .0001 level
(F=25.169; df 4,836). A complete ANOVA table is presented
in Table Bl. It was concluded that the 60% criterion does
discriminate the learning disabled group from other groups.

Hypothesis 1b: There is no significant difference be-

tween the learning disabled group and other groups in

percentage of discrepancy between expected and actual
achievement when the proposed Michigan guidelines are
applied.

The difference between the learning disabled group and
other group mean discrepancy scores was gtatistically signi-
ficant. Hypothesis 1b was rejected at the p < .0001 level

(F=21.9363 df 4,836). The proposed discrepancy formula does

102
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discriminate the learning disabled group from other groups.
In addition, it is a more powerful discriminator than the
60% criterion for the learning disabled, mentally impaired
and other group but not for the emotionally impaired or non-
impaired groups.

Hypothesis 2a:1 There is no significant relationship

between the factors of age range and percentage of dis-

crepancy between expected and actual achievement in the
identification of learning disabled children.

The relationship between age range and percentage of
discrepancy (see Table 4.1) was not found to be statistically
significant. Hypothesis 2a was not rejected (X2=0.2886;
df=1; p<.5911). A complete Chi Square table is presented
in Table B2. The percentage of learning disabled children
identified increases with each age range with the exception
of the oldest age range where the percentage decreases. The
proposed discrepancy criteria is more effective than the 60%
criterion at the first two age ranges, equivalent at the 3rd
age range and is less effective at the 4th age range.

Hypothesis 2b: There is no significant relationship

between the factors of Full Scale IQ and percentage of

discrepancy between expected and actual achievement in
the identification of learning disabled children.

The relationship between Full Scale IQ and percentage
of discrepancy (see Table 4.1) was found to be statistically
significant. Hypothesis 2b was rejected (x2=32.12?; df=1,
P<.0001)., A complete Chi Square table is presented in
Table B2, A direct relationship was found in which the per-

centage of children identified increased with Full Scale IQ.

At each level, the new discrepancy criteria were more



Table 4.1 - Frequency and percentage of LD children identified by 60% and proposed
formulas, improvement rate using the proposed formula, cases not identified
and total cases.

Discrepancy Improve. Rate Not Identified
60% Proposed Difference by Proposed Total

Age Range
4,6-8.11 L (L.7) 29(34.1) 25 (29.4) 56(65.9) 85(30.6)
9,0-11.11 16(17.8) 35(38.9) 29 (21.1) 55(61.1) 90(32.4)
12.0-14,.11 31(48.4) 31(48.4) 0 (0.0) 33(51.6) 64(23.0)
15.0-18.6 21(53.8) 10(25.7) -11(-28.1) 29(74.3) 39(14.0)
Total 72(25.9) 105(37.5) 4 (15.8) 173(62.2) 278(100%)
F.S.1Q
0 - 89 37(22.7) 39(23.9) 2 (1.2) 124(76.1) 163(58.6)
90 - above 35(30.4) 66(57.1+) 31 (27.0) 4o(42.6) 115(41.4)
To tal 72(25.9) 105(37.8) 33 (11.8) 173(62.2) 278(100)
Sex

Male 61228.5) 885&1.1) 27 (12.6) 126(58.9) 214(77.3)

Female 10(15.8) 16(25.4) 6 (9.5) 47(74.6) 63(22.7)
Total 71(25.7) 104(37.5) 33 (11.9) 173(62.5) 277(100)

40T
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effective in identifying students now placed as learning
disabled in Michigan than the 60% criterion. Thisg relation-
ship is represented graphically in Figure 4.1.
Hypothesis 2ct+ There is no significant relationship
between the factors of sex and percentage of discrep-~

ancy between expected and actual achievement in the
identification of learning disabled children.

The relationship between sex and percentage of dis-
crepancy (see Table 4.1) was found to be statistically sig-
nificant. Hypothesis 2c was also rejected (x2=5.132; df=1;
p<0.023). A complete Chi Square table is presented in
Table B2. A relationship was found in which the percentage
of children identified was greater for males (41.1%) than
for females (25.4%). The proposed discrepancy criteria are
more effective than the 60% criterion. This relationship
is represented graphically in Figure 4.1,

Hypothesis 3a: There is no significant difference be-

tween the learning disabled group and other groups on

Attention-Concentration scores as measured by the

Wechsler scales.

The differences in Attention-Concentration scores be-
tween the learning disabled group and the other groups were
found to be statistically significant (see Table 4.2) at the
p< .0001 level (F=63.312; df 4,920). Therefore, the hypothe-
sis was rejected. The complete ANOVA table is presented in
Table B3. An inspection of the mean group differences (see
Table 4.2) revealed that the Attention-Concentration scores

digcriminate the learning disabled group from the EMI and
non-impaired groups but not from the EI and other groups.



Percentage of cases identified
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106

70
60
50
40
S  _ae="T
20 (22.7)
10
1Q (0-89) IQ (90+)
New Discrepancy
...... 60% Discrepancy
70
60
50
(41.1)
40
30 . (25.4)
(28.5) T~ _
20 Tl
(15.4)
10
Male Female

Figure 4.1 - Relationship between percentage of Learn-
ing Disabled children identified by 60%
proposed formulas and F.S.IQ and Sex.



Table 4.2 - Comparison of WISC Spatial, Verbal and Attention mean scores and discrepancies
between mean scores for each group.

WISC WISC WISC WISC S-V WISC S-A WISC V-A

Spatial Yerbal Attention Discrepancy Discrepancy Discrepancy

Learning

Disabled 9.15 8.33 7.13% 0.82 2.02 1.20
Educable

Mentally

Impaired 6.15 h,76 5.04 1.39 1.11 -0,28
Emotionally

Impaired 9,58 8.31 7.72 1.27 1.86 0.59
Other 8.34 7.13 7.10 1.21 1.2 0.03
Non-Impaired 9.55 8.75 8.30 0.80 1.25 0.45

* Learning disabled mean Attention score significantly (p<.05) below
non-impaired mean score.

407
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Hypothesig 3b:t There is no significant difference be-
tween the learning disabled group and other groups on
Spatial scores as measured by the Wechsler Scales.

The differenceson Spatial scores between the learning
disabled group and the other groups were found to be statis-
tically significant (see Table 4.2) at the p< .0001 level
(F=51.,2923 df 4,776)3 therefore, the hypothesis was rejected.
An inspection of the F ratios presented in Table B3 revealed
the Spatial score to be a less effective discriminator +than
the Attention-Concentration score. 1In effect, it is only
powerful enough to discriminate between the learning disabled
and the EMI group. However, the discrepancy between the
Attention-Concentration score and the Spatial score for the
learning disabled group is larger than in any other compari-
son. S

Hypothesig 3ci1 There is no significant difference be-

tween the learning disabled group and other groups on

Verbal-Comprehension scores as measured by the Wechsler
scales.

The differences on Verbal-Comprehension scores between
the learning disabled group and other groups were found to
be statistically significant (see Table 4.2) at the pg .0001
level (F=70.125, df 4,831). A complete ANOVA table is pre-
sented in Table B3. The Verbal-Comprehension scores differ-
entiate the learning disabled group from the EMI and other
group but not from the EI or non-impaired group. The most
powerful discriminator between the learning disabled and
non-impaired groups is the Attention-Concentration factor.
Within the learning disabled group, the largest discrepancy

is found between the Attention-Concentration factor and the
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Spatial factor.

Hypothesis 4a: There is no significant relationship

between the factors of group (learning disabled ~ non-

impaired) and socioeconomic status in the identifica-
tion of children by an Educational Placement and Plan-
ning Committee.

This hypothesis was not rejected (X%=0.0358; df=1;
p< 0.8498). This indicated an absence of SES bias in the
identification of children by an Educational Placement and
Planning Committee (see Table 4.3).

Hypothesis 4b:s There is no significant relationship

between the factors of group (learning disabled -

educable mentally impaired) and socloeconomic status
in the identification of children by an Educational

Placement and Planning Committee.

This hypothesis was not rejected (Fisher Exacti df=1;
p<0.4370). Again, this indicated an absence of SES bias
in the identification of children (see Table 4.3). Since
cell sizes were small, the relationship was examined again,
except that the discrepancy criterion was not applied to the
EMI group and the IQ criterion was not applied to the 1D
group. In this instance, a significant relationship was
found (X%=4.731; df=1; p< 0.0296). Caution should be exer-
ciged in interpreting this finding, however, since the two
groups may not be matched.

Hypothesis 4cs There is no significant relationship

between the opinion of the school psychologist and the

opinion of the learning disability consultant in the
placement of children as learning disabled.

A highly significant relationship (see Table 4.4) was
found between the opinion of the school psychologist and
that of the learning disability consultant (X2%=80.995; df=l;

p< .0001); therefore, the hypothesis was rejected. A
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Table 4.3 - Frequency and percentages for relationship be-

tween group placement and socioeconomic status.

__iioru_p:Plac ement®
Learning Digabled Non-Impaired

SES
Middle 39(81.3 9(19.8
Tow 25(85.2) REENA
Group Placemen'bb
SES Learning Disabled Mentally-Impaired
Middle 1(14.3) 6(85.7
Low 2§33.3) 4(66.?3
Group Placement®
SES Learning Disabled Mentally-~-Impaired
Middle 39(55.7 31(44.3
Low 19233.5% 36(55-5;

8percentage of Discrepancy held constant.
bPercentage of Discrepancy and F.S.IQ held constant.
°Percentage of Discrepancy and F.S.IQ not held constant.
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Frequency and percentage for relationship between
opinion of school psychologist and consultant as
tg whither a child should be placed as learning
disabled.

Opinion of School Pgychologist

Consultant
Opinion Yes No Uncertain
Yes i183(64.0 521.?; 36(12.6;
No 8 (2.8 8(2.8 11 (3.8
Uncertain 15 (5.2 0(0.0) 20 (7.0)
Opinion of School Psychologist
Consultant
Opinion Yes No
Yes
No 200(34.#; 7 1.2;
10 (1.7 365(62.7

similar relationship was found for the entire population

(X2=506.4060; df=1; p< .0001). It was concluded that the

two professionals are in almost perfect agreement as to the

placement of children as learning disabled.

Hypothesis 5t There is no significant contribution made
to a formula which discriminates learning disabled chil-
dren from other children by the factors of percentage

of discrepancy, Attention-Concentration, Spatial, Ver-
bal-Comprehension and Full Scale IQ scores, sex, age

and socioeconomic status.

A series of four Discriminant Analyses were used to

test the hypothesis. The first analysis was conducted with

all five groups and the 60% discrepancy criterion. In the

second analysis two groups (emotionally impaired and other-

wise impaired) were dropped since they could not be
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discriminated from the other three groups and the proposed
discrepancy replaced the 60% discrepancy. The third and
fourth analyses were conducted in order to examine the rela-
tive power of Full Scale IQ and the three WISC factors. The
analyses revealed that these factors do contribute signifi-
cantly to a formula which discriminates the learning dis-
abled group from other groups (see Table 4.5)3 therefore,
the hypothesis was not rejected. The complete DISCRIMINANT
Tables are presented in Table B4.

The first Discriminant Analysis demonstrated signifi-
cant mean differences (see Table B7) for each variable en-
tered with the exception of Spatial score and age. Inspect-
ing the exact F ratios (Table B4) in order of effectiveness,
four of the variables (Full Scale IQ, Discrepancy, Attention
and SES) were significant at the p <.,0001 level, one (Com-
prehension) was significant at the p< 0.002 level and one
(sex) was significant at the p< .027 level. These six vari-
ables combined to produce four separate Discriminant Func-
tions (see Table B5 and B6). Applications of these formulas
to the five pample groups, which assigned subjects on the
probability of membership, resulted in 129, or 65.5%, cor-
rect classification of the 197 learning disabled children.
The effective assignment for the EMI group was 63, or 66.3%,
and for the non-impaired group was 122, or 64.6%. However,
correct assignment for the EI group was 6, or 13.0% and for
the other group was 2, or 4.0%. Additionally, overlap in

the distribution of subjects was found.



Table 4.5 - Prediction Results - Frequency and percentage of cases identified and
mis-classified by Discriminant Analyses.

1. First Discriminant Analysis

No. of Predicted Group Membership

Actual Group Cases 1D EMI EI Other None
129 21 0 2 45

1D 197 65.5 10.7 0.0 1.0 22.8
22 63 0 1 9

EMI 95 23.2 66.3 0.0 1.1 9.5
15 6 6 0 24

EI L6 32.6 13.0 13.0 0.0 52.2
15 2 2 2 25

Other 50 30.0 k.0 k.0 L.o 50.0
52 5 5 1 122

None 189 2?.5 2-6 2.6 005 64.6

Percentage of cases correctly classified: 55.81%
Prior probabilities
ID - .341 EMI - .164 EI - .079 Other - ,086 None - .327

€11




Table 4.5 (cont*d.)

2. Second Discriminant Analysis

No. of Predicted Group Membership

Actual Group Casges LD EMI None
133 18 L6

LD 197 67.5 9.1 23.4

19 64 12

EMI 95 20.0 67.4 12.6
53 8 128

None 189 28.0 4,2 67.7

Percentage of cases correctly classified: 67.57%
Prior probabilities
ID - .409 EMI - .197 None - .392

711
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The Second Discriminant Analysis was the most effective
in discriminating between the learning disabled, mentally
impaired and the non-impaired groups. The variables are or-
dered according to their sequence of entry into the discrim-
inant equation. The Full Scale IQ, new discrepancy and
Attention scores were the most powerful and were significant
at the p¢ .0001 level. Inspecting the Exact F ratios (Table
B4), the proposed discrepancy was more effective in diserim-
inating groups than the 60% discrepancy used in the first
Discriminant Analysis (F=22.227, df 2,571). Each of the
other variables entered (except Spatial) contributed to the
equation. SES was significant at the p< .007 level, Compre-
hension at the pg .005 level, Age at the p< .002 level and
‘Sex at the p< .014 level. Only the Spatial factor was not
entered since it did not approach a level of significance.

Application of these formulas to the LD, EMI and non-
impaired sample profiles, which assigned pupils on the basis
of the probability of membership, resulted in 133, or 67.5%
correct classification of the learning disabled group. For
the educable mentally impaired and non-impaired groups, the
correct classification was 64, or 67.4% and 128, or 67.7%,
respectively. The subjects have been plotted along the two
Discriminant Functions; this plot is presented graphically
in Figure B1.

The third and fourth Discriminant Analyses (see Table
4.6) represent an attempt to further evaluate the contribu-

tions made to the equation by the variables of F.S.IQ,
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Table 4.6 - Prediction Results - Third and Fourth
Discriminant Analyses.

3. Third Discriminant Analysis

Actual No. of Predicted Group
Group Cases LD EMI None
129 23 45
LD 197 65.5 11,7 22.8
16 65 14
EMI 95 16.8 - 68.4 14.7
47 12 130
None 189 24.9 6.3 68.8

Percentage of cases correctly classified: §7.36%
Prior probabilities
1D - .409 EMI - .197 None - .392

Membership

4. TFourth Discriminant Analysis

Actual No. of Predicted Group
Group Cases LD EMI None
137 19 57

LD 213 64.3 8.9 26.8

18 70 11

EMI 99 18.2 70.7 11.1

58 8 147

None 213 27.2 3.8 69.0

Percentage of cases correctly classified: 67.43%
Prior probabilities
ID - 0405 EMI - 0188 None - 0405

Membership
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Attention-Concentration, Verbal-Comprehension and Spatial
scoreg. Further computations disclosed that the clagsifi-
cation based on Full Scale IQ and the other four variables
(discrepancy, age, SES, sex) was almost as accurate as clas-
sification based upon each of these variables plus the three
factors of Attention, Verbal and Spatial scores. Plots of
these analyses are presented graphically in Figures B2 and
B3. It was concluded that most of the discriminant power
assigned to these three factors is lost when Full Scale IQ

is included in the formula.

Supplementary Anelysig

To further examine the effectiveness of the disecrepancy
formulas, they were applied to the educable mentally im-
paired, emotionally impaired, otherwise impaired and non-
impaired samples. Frequency distributions for each group by
age range, F.S.IQ and sex are presented in Table 4.7. For
the EMI group, & significant relationship was found between
percentage of discrepancy and age range (x2=0.0034; df=1;
P<0.,0465). A complete Chi Square table is presented in
Table B2, The percentage of EMI children identified in-
creases at each age range with the exception of the highest
age range where this percentage decreases. No significant
relationships were found for either the emotionally impaired
or otherwise impaired groups. For the non-impaired group,

a significant relationship was found between discrepancy and

age range (X2=4.992; df=1; p<0.025)., For the non-impaired
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Table 4.7 - Frequency and percentage of EMI, EI, other and
non-impaired children lidentified by proposed

criteria,

GROUP EMI EI OTHER NON-IMPAIRED _
Age Range

4,6~ 8,11 2 (7.6) | 3 (15.7) | 1 (7.7) ] 23 (19.5)
Total 13 (9.2) | 9 (13.4) | 3 (L.9) | 45 (15.3)
F.S.IQ

90 - above 1 (11.1 5 (16.1 2(18.1 26 (22.3
Total 13 (9.2 9 (13.4 3 (4.9 5 (15.3)
Sex
Male 11 (12.5 (14.3 3 (6.4 39 (17.6
Female 2 E3.8 2 %11.1 0 (0.0 6 (8.3
To tal 13 9.2 9 (13.4 3 (4.9 ks (15.3

group the relationship between discrepancy and F.S.IQ was
significant (x2=13.31353 df=1; p<0.0003) as it was for sex
(x2=3.623; df=1; p<0.0570). While the discrepancy formula
does identify a larger percentage of learning disabled +than
non-impaired children at all levels, the percentage of chil-
dren incorrectly identified warrants caution in applying the
formula. |
To further understand the differences between groups on
the Wechsler scores, comparisons were made on each of the
separate subtests as well as Verbal, Performance and Full
Scale IQ. Group mean scores are presented in Table 4.8.
Applying a 95% confidence interval for each group revealed

that Wechsler subtests of Information, Coding and Arithmetie



Table 4.8 - Comparison of Wechsler score across five groups and Learning Disabled and
Non-Impaired group differences.

Yerbal Perf. F.S. Plet. Plct. 0bJ. Block
19 IQ 19 Comp. Arr, Asg. _Comp. Desg. Voc. Simil. Info. Cdg. Arith.

Learning
Digabled 86.5 91.8 88.5 9.5 G.b 9.4 B.7 8.6 8.4 7.9 7.6 T2 7.0
“on'
Impaired 9105 95-3 92-5 9-9 9-5 9-6 9.1 9-1 807 B¢3 801 8-3 802

Educable
Mentally

Impaired 68.5 73.9 68.5 6.9 5.7 6.2 5.3 5.6 4.4 .7 5.7 5.1 .9

Emotionally
Impaired 87.5 92.8 89.5 9.5 9.5 10.0 8.3 8.7 8.2 B.3 8.0 7.4 8.0

Otherwige
Impaired 79.5 B85.9 80.5 8.5 B.b 8.8 7.4 7.7 7.1 6.6 6.5 7.1 6.9

LD-Non-
Impaired
Difference] 5.0% 3.5¢ h.o® 0.4 0.1 0.2 0.b 0.4 0.3 0.4 0.5 1.1+ 1.2*

*p< .05

617
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were the subtests which significantly discriminated the
learning disabled from the non-impaired group. The learning
disabled and non-impaired groups were also found to be signi-
ficantly different in Verbal, Performance and Full Scale IQ.
In all cases, the learning disabled group scored below the
non-impaired group.

To further analyze the usefulness of the discrepancy
formulas, each achievement subtest was analyzed separately
with both the 60% and the new discrepancy formulas. A com-
plete ANOVA table is presented in Table B1.

Inspection of the group means presented in Table 4.9
and multiple range tests for the 0.05 level, revealed that
the most powerful subtest in discriminating between the
learning disabled and non-impaired groups was Word Recogni-
tion. The next powerful was the Spelling subtest, followed
by Arithmetic, Differences in Reading scores were the least
powerful and did not significantly discriminate between the
two groups.

Finally, to determine the magnitude of the relationship
between IQ and achievement scores for this population, cor-
relation coefficients between Verbal IQ/Full Scale IQ and
WRAT subtests were established. These results are presented

in Table 4.10,

Summary

This chapter presented the results of the study for

each of the test hypotheses and supplementary analyses.



Table 4.9 - Mean grade level above 60% and Proposed Discrepancy Criteria for Word
Recognition, Spelling, Arithmetic and Reading subtesis across groups.

60% New
Word Word 60% New 60% New 60% New 604 New
Recog. Recog. Spell Spell Arith. Arith., Read Read Max. Max.
Learning
Digabled 1.00 0.87 0.83 0.72 1.35 1.23 1.2 1.09 0.42 0.28
Non-
Impaired 1.99 1.78 1.49 1.28 1.71 1.49 1.6 1.21 0.86 0.89
Educable
Mentally
Impaired 1.45 1.50 1.11 1.21 1.61 1.65 1.18 1.17 0,92 0.97
Emotionally
Impaired 2.15 2.04 1.85 1.76 1.81 1.68 1.93 1.89 1.21 1.08
Otherwise
Impaired 1.82 1.79 1.54 1.57 1.86 1.83 2.27 2.39 1.13 1.10
ID-Non
Impaired
Difference 0099* ""0-91* -0066' -0056' -0.36* -0.26 "0-22 -0012 -OOM "0 161

*Mean difference between learni

disabled and non-impaired groups

on each of the subtests (p< .05).

12T



Table 4.10 - Correlation Coefficients between Verbal IQ/Full Scale IQ and WRAT subtest
of Word Recognition, Spelling and Arithmetic for each of the five groups.

GROUP LD EMI EI OTHER NON-IMPAIRED
Intelligence Scale ViQ FSigQ VIQ FSIQ VIQ _FSIiQ VIQ FSI vViq_ FSIQ
WRAT
SUBTEST

Word 0002 . 175 .414 . 11"8 “.027 = 209 00?0 0305 0227 -290
Recognition 485 .002 001 .032 406 .026 .281 .002| ., .001 .001
Spélling = 065 . 20“ . 39"" . 1“" e 15“ == 1 15 . 120 ] 237 . 163 L3 218
.163 .001 .001 .061 .104 .165 177 025 005 ,001
Arithmetic 094,297 340 .211 -.124 -,094 087 .361 .133 .326
.058 .001 .001 .005 .138 .187 231 .001 014 .001

ect
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Overall, the results indicated that there exist significant
differences between the learning disabled group and the
other groups analyzed. However, the degree of overlap on
each characteristic measured is sufficient to warrant sub-
stantial caution to those involved in identification of chil-
dren as learning disabled. A summary of the significant
findings is included in Table 4.11.

Presented in Chapter V is a discussion of the results
of this study. Chapter VI includes a summary of these re-
sults, implications for school psychologists and others in
the field of special education, suggestions for further re-

search and a summary of the research.



Table 4.11 - Summary of major findings.

. pP<
Hypothesis Effect Scale Sig. level _
ia Group differences 60% Discrepancy < .0001
ib Group differences Proposed Discrepancy < .0001
2b Relationship between F.S.IQ and < ,0001
F.S.IQ and Discrepancy Proposed Discrepancy

for LD
2¢ Relationship between Sex Sex and < ,023
and Discrepancy for LD Proposed Discrepancy
3a Group differences on Coding + < ,0001
Attention-Concentration Arithmetic
3b Group differences on Vocabulary + < ,0001
Verbal-Comprehension Similarities +
Comprehension
be Relationship between Placement of < ,000t
opinion of psychologist child
and consultant
5 Group differences F.S.IQ < ,0001
Discrepancy < .0001
Attention < .0001
Comprehension < .005
Age < .002
SES < .007
Sex < 014

#21



Table 4.11 (cont'd.)

Supplementary P <
Analysis Effect Scale Sig. level
For Non-Impaired Relationship between Age and < .0255
Group Age and Discrepancy Discrepancy
Relationship between F.S.IQ and < ,0003
F.S.IQ and Discrepancy Discrepancy
Relationship between Sex and < .0570
Sex and Discrepancy Discrepancy
For Learning Disabled Wechsler subtest Information < .05
and Non-Impaired differences Coding < .05
Arithmetic < .05
Wechsler IQ Verbal IQ < .05
differences Performance 1Q < .05
F.S.IQ < .05
Achievement test Word Recognition < .05
differences Spelling < ,05
Arithmetic < .05

1A



CHAPTER V

DISCUSSION OF RESULTS

Presented in this chapter is a discussion of the results
of the study. Included here are considerations related to
intellectual characteristics, discrepancy, misclassifica-
tion, profile analysis, sex differences, chronological age,

socioeconomic status and the placement process.

Intellectual Characteristics

The factor which contributed most significantly to dis-
crimination between groups was Full Scale IQ. With regard
to intelligence, mentally impaired children have, by defini-
tion, lower IQ's than the learning disabled or non-impaired
children. Some research reviewed in Chapter II indicates
that the learning disabled, as a group, are reported to be
gcoring lower than expected on intelligence tests. Kirk
and Elkins (1975), in their extensive study, report a mean
F.5.IQ of 93. Others have not found this to be the case.
Ackerman (1975) reports a mean F.S.IQ of 108.5, and Sobotka
(1977) reports 102.5. The findingsof this study more close-
ly approach the results of Kirk and Elkins (1975), as the
mean F.S.IQ was 88.5, While not low enough to be considered
retarded, the distribution of intelligence reflects a

126
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skewness which places the majority of these children below
the national mean. An ingpection of the literature demon-
strates that learning disabled children have been reported
to have lower intelligence levels than comparison groups with
gome consistency (Bryan and Bryan, 1976).

A number of explanations may account for these IQ dif-
ferences. Kirk and Elkins (1975) report that approximately
35% of the children in their research had IQ's below 90.

The results of the present study demonstrate this percentage
to be 58%. The authors maintain that previously, many of
these children would have been classified as mentally re-
tarded. They propose that since the American Assocliation

of Mental Deficiency has changed its criterion for mental
retardation from one standard deviation below normal (or an
IQ of 84 or below) to two standard deviations (or an IQ of
68 or below), it would appear that many of these slow learn-
ing children are now being classified as learning disabled.
Additionally, the authors believe that in some projects it
was obvious that they were not dealing with specific learn-
ing disabilities, but rather with general learning problems.
They see these children as representing (a) slow learners or
(b) children from disadvantagedlenvironmenta who have had
unequal opportunities to learn. This position has had sub-
stantial support (Kendor, 1972; Hallahan and Kauffman, 1977).

Ames (1977), reflecting a popular opinion (Shepard,
1975; Donofrio, 1977) in referring to what she calls the
Law of Parsimony, insists that all too often children
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classified as learning disabled are simply overplaced. Ad-
dressing the population with F.S.IQ's from 89 to 90 she
writes:

In most school systems, these students also fail.

Too intelligent for a class of retarded children,

they are still not able to keep up with the regular

class. They suffer and struggle, flounder and fail.

If one is avalilable, they end up in a learning dis-

ability class (p. ?5.

There are those who reject this proposition, however.
Cruickshank (1977) writes that the reality of the situation:
is that learning disablilities is a matter relating to chil-
dren of any intellectual level. He rejects the notion that
those below an F.S.IQ of 80 should be excluded from the
learning disabled category. To do this would be geen as
arbitrary and "serve to deprive thousands of mentally handi-
capped children the appropriate understanding and program-
ming and, indeed, in many instances...result in the worst
type of discrimination" (p. 60).

Approaching the issue differently, the precision of de-
termining intelligence and not the measured IQ of the chilad
has been criticized., The major concerns about using 1Q as a
criterion in evaluating and classifying the learning disabled
have been summarized by Danielson and Bauer (1978):

(1) IQ is not an index of "ability" or "potential".

(2) Since intelligence as operationally defined in

most tests is an aggregate of many discrete abil-
ities, and tests vary in their composition of
these abilities, estimates of ability may vary
from test to test.

(3) Intelligence as a predictor of achievement will
vary from one area to another.
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(4) The very fact that a child is learning disabled
may preclude the valid measurement of intelligence.

(5) The fact that a classification procedure relies
upon IQ invites cultural discrimination.

(6} Children with high IQ's are less likely to be
initially referred for evaluation.

The last point may help to explain the results of this
study. While 56.6% of the learning disabled children had
F.S.IQ's below 90, only 21 (6.6%) had IQ's of 110 or better.
It may be that a large number of children with higher 1Q's
are not being referred or served because they are achieving
some marginal success which those of lower intelligence
levels fail to reach.

A final point that deserves consideration here is the
differences between WISC and WISC-R scores. Swerdlik (1975)
reported the mean Full Scale IQ score differences across all
ages and races of 5.5 points. In all cases, the WISC yielded
higher scores. WISC/WISC-R differences increased as the
ability of the gtudents decreased. Perhaps the lower IQ's
found in the present study are, in part, a function of the

instrument (WISC-R) employed.

Discrepancy Between Actual And
Expected Achlevement

One way to determine if differences between the slow

learners and the learning disabled exist, would be to iden-
tify a cluster or clusters of characteristics upon which the
groups are quantitatively different. One such characteristic

has long been thought to be a severe discrepancy between
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actual achievement and expected achievement. Results of
this study demonstrate that this procedure, while having
some limitations, is helpful in differential diagnosis.
When a criterion calling for a 60% discrepancy is applied
across all age levels, 25.9% of the learning disabled chil~
dren under consideration are identified. When the proposed
Michigan criteria are applied to the same population, the
success rate jumps to 37.8%4. This rate of identification
varies, however, according to the age range, sex and IQ
levels. The new formula appears most successful at the
12,0-14,11 age range, correctly identifying 48.4% and least
successful at the 15.0-18.5 range, identifying only 25.7%
of the children. The percentage identified at the 4.6-8.11
range is 34.4% and at the 9.0-~11.11 range is 38.9%. The
variation by sex was substantial as evidenced by the fact
that 41.1% of the males were identified but only 25.4% of
the females. In terms of IQ, those with an IQ at 90 or
above were identified 57.4% of the time; this success rate
dropped to 23.9% when the IQ was below 90.

Explanations as to the failure of discrepancy formulas
to work more effectively are varied but have been consis-
tently registered (Sulzbacher and Kenowitz, 1977; Lloyd et
al., 1977). The overwhelming opposition to the 50% criterion
originally proposed by the federal government, led to the
elimination of any quantitative guidelines with the publica-
tion on December 29, 1977, of the final learning disability

regulations.
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As the discrepancy formula includes the child's measured
IQ, it is subject to all of the same criticisms directed at
the concept of IQ. Gearhart (1977) sums up this criticism
in asking: "If we cannot determine intellectual potential,
how can we determine degree of discrepancy?" (1977, p. 12).
Sulzbacher and Kenowitz (1977) raise two other questions
concerning the use of the discrepancy:

Igs a 50% discrepancy in math as disabling as

a 50% discrepancy in spelling? 1Is a 50% dis-

crepancy for a third grader as deserving of

remediation as a 50% discrepancy in a tenth-

grade student ? (p. 68)

Criticism has also been directed at attempting to
measure achievement at the pre-school level. The formula
seems to yleld unreagonable values for children younger
than five years of age since the expected discrepancy is so
large. This problem becomes more pronounced the lower the
age (Danielson, 1978). Determining achievement in the early
grades is a problem gsince the tests lack a sufficient floor.
In this case, the child might not be identified as having a
severe discrepancy despite the fact that he is truly dis-
abled. Also, it is important to note that a child would have
been required to exhibit a severe discrepancy in only one of
the eight achievement areas to qualify as learning disabled.
Therefore, the probability of a child exhibiting a severe
discrepancy due to chance alone could be considerable.

While all of these criticisms may be correct, they are
based upon the validity of the identification procedure.

This process is founded upon such assumptions as specific
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etiology, common signs and a known outcome, but these are

often not the case. Frequently the process suffers from

unreliable judgments and in fact, the final judgment may say

as much about those making the decision as the child himself.

Clarizio (1976) outlines four factors that contribute to

the low reliability associated with diagnostic inquiry:

1.

2.

3

b

Human error ~- a source of error centers around the
personal characterisgtics of the individual making
the decisions. Differences in expectations, be-
havioral analysis and interpretation, as well as
theoretical biases, can all affect diagnosis.
Additionally, loose reasoning and inaccurate
observation may confound the process.

Individual characteristics of the child - many
characteristics of the child may contribute to
favorable or unfavorable judgments made about him
despite the fact that they have no direct bearing
upon the decigion to be made. These characteris-
tics may include soclioeconomic status, race, manner
of speaking or attitude towards being tested.

Faulty logic underlying the category system - dis-

agreement exists about the definitions upon which

diagnosis is made. Furthermore, it is commonly

assumed that the categories are mutually exclusive.

Yet most individuals placed into such a category
20 ?%t exhibit all the characteristics attributed
o .

Judgement context - low agreement in the placement
process is a function of an interaction between
situation, the diagnostician and the child. Often
diagnoses are made in an isolated setting that is
not representative of the setting in which the
problem is occurring.

Actually, considering the difficulties related to diag-

nosis, the discrepancy formula can be Jjudged as functioning

with surprising effectiveness. Indeed, the formula might

be even more effective if the diagnostic process were more

reliable and valid. And considering the absence of more
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effective alternatives in the field today, the discrepancy
formula appears to have substantial utility for those charged
with the identification of handicapped children.

Results of this study suggest that the proposed dis-
crepancy formula varies across age range in identifying chil-
dren placed as learning disabled in Michigan. The proposed
formula is most effective at the 12-14.11 age range where it
identifies 48.4% of the students. It appears that a cri-
terion requiring a 60% discrepancy at this age range is real-
istic, The formula is somewhat less effective at the 9.0-

11 and 4.6-8.11 age ranges, identifying 38.9% and 34.1% of
the children respectively. However, this is a congiderable
improvement (25%) over the original formula which called for
a 60% discrepancy at these age ranges. Obviously a 60% dis-
crepancy is too great to typically expect at such an early
age. One needs to be aware, however, of the fact that by

ad justing the criterion from 60% to 40%, the probability of
identifying more children who are not truly "handicapped" is
increased. The cost of such a procedure must be carefully
considered. Additionally, a larger percentage of children
might be identified at the earlier age ranges except for the
problem of an insufficient floor on achievement tests. This,
however, is a function of the test at this age and not the
formula per se. Finally, the formula identified the lowest
percentage (25.7%) of children at the 15-18.6 age range.
Since the 60% criterion was 28.1% more effective than the

proposed criteria, the most obvious conclusion is that a
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70% discrepancy criterion is simply too rigorous to expect
at this age ranges a 60% criterion would seem more realistic.
It is also plausible that children with a severe discrepancy
may have dropped out of aschool at such a late age or perhaps
are being served in some other manner., Finally, it may be
that adults are more reluctant to make a placement as "han-
dicapped" at these age ranges. The gervices received may
not be seen as "worth" the label involved in such a place~-
ment.

Across IQ levels the proposed formula identifies a
greater percentage of children with IQ's above 90 (57.4%)
than below 90 (23.9%). By definition, IQ is a part of the
formula. Consequently, expected achievement increases with
IQ level. The identification of those with higher IQ's who
were also underachleving would thus be facilitated. This
would be especially true if IQ was a less effective predic-
tor of achievement for this group than for the population
in general. Correlation coefficients between IQ and achieve-
ment tests (see Table 4.10) would lend support to this prop-
osition. It may also be that those with IQ's above 90 are
more qlearly learning disabled (as currently defined in the
field) than those with lower IQ's who may be experiencing
more generalized learning problems. Additionally, these
results could he a function of a reluctance on the part of
E.P.P.C.'s to place children of average or above intelli-
gence as learning disabled unless a severe discrepancy is

apparent. Perhaps those with lower IQ's experiencing school
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failure are being referred without such a discrepancy since
this category will get them services they would otherwise
not be able to receive.

Finally, the proposed discrepancy formula identifies
substantially more males (41.1%) than females (25.4%).
Brenton and Gilmore (1976) had similar findings, identifying
b4 of the males but only 30% of the females in their study.
In the absence of any apparent evidence, there is no reason
to assume that the formula itself is discriminatory or in
noncompliance with PL 94-142. The most plausible explanation
here is that these findings are a result of the placement
process and possible cultural biases and expectations. 1t
is concelvable that females are expected to exhibit less
underachievement than males. Consequently, when a :emale
demonstrates some underachievement, although not severe, she
will more readily be referred and placed as learning disabled
than a male. Another factor may be related to social skills.
Females may more typically exhibit those social characteris-
tics (neat, well behaved) demanded by schools. Adults would
tend to be more reluctant to make a referral for the female,
perceiving these other characteristics as compensating for
underachievement. Additionally, many of these females may
be misclassified. In an attempt to meet the needs of all
students, school systems may be erroneously identifying more
females as learning disabled despite the fact that they do
not demonstrate as severe a discrepancy as males. Finally,

the most parsimonious explanation is that underachievement,
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in school related tasks, is more prevalent among males than
among females. In such a case, this difference in the
general population would be reflected in a group of children
referred because of school difficulty.

In effect, the formula does vary in effectiveness across
age level, IQ range and sex. However, there appears no evi-
dence of the formula being discriminatory in and of itself.
Considering the variety of factors involved in the placement
process, the formula can be perceived as fulfilling its
function most adequately. In effect, the procedure identi-
fies a percentage of children at the lower end of the achieve-
ment curve. Because the children who are lowest on this cri-
teria are identified as learning disabled, it obviously
identifies the most severely handicapped only if one agrees
that the procedure reflects appropriate criteria. If one
accepts the proposition that the learning disabled child is
one who exhibits a severe discrepancy between expected and
actual achievement, with expected age being a function of
age and IQ, then the procedure, while not perfect, holds
some promise. However, what is excluded here (and which
may explain why more children are not identified) is the
concept of process disorder.

Educators have long been interested in "process", but
this term, too, has taken on a variety of meanings. Often-
times, we read or hear of processes necessary for achieve-
ment in areas such as arithmetic or social studies or of

the processes involved in thinking. More recently,
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professionals have become interested in processes involved
in school learning, such as auditory, tactile, visual and
motoric, often called modalities. Lerner (1976) writes that
regardless of one's definition, a process can be impaired in
at least three waysi

1. Ioss of an established process.,

2. Inhibition of the development of such a process.

3. Interference with the function of such a process.

Although not revealed in the data analyzed, it may be
that substantial consideration is given to process difficul-
ties at placement committees. This would go far in explain-
ing that while the school psychologist and the learning dis-
ability consultant were in near perfect agreement as to
placement, the quantitative distinctions between groups were
not found to be as perfect. This finding may be explained
in part by recent work (Yoshida et al., 19773 Fenton et al,
in press) which indicates that not all committee members
participate equally in placement decisions. These decisions
are often made by one or perhaps two individuals. And those
involved in the final decision may be those least responsible
for implementation of programs, such as instructional per-
sonnel.

But as process disorder is difficult to measure, so is
motivation. Algozzine and Sutherland (1977) propose a new
direction and address those that are not learning disabled
but "learning disinterested"” (p. 96). They use the term,
not in the perjorative, but rather the descriptive sense.

In the present study, part of the failure of the formula to
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identify all the learning disabled could be explained by
motivational factors.

The results of this study reflect the criticisms of
any definition, as well as the shortcomings of any discrep-
ancy formula. However, in addressing the IQ-discrepancy
formula, Ringelheim (1978) states that:

+ e s You must look at the 1,000 comments on the
proposed regulations. I think one could charac-
terize them as kill, kill. Don*'t tell us what
alternatives there are but only what is wrong.

We put out a formula - everybody jumped on the

formula and said that it in no way could be

acceptable (p. 66).

Ringleheim (1978) goes on to say that if a different
position was put forth, that this position, too, would be
criticized as untenable.

Misclasgification and Overla
of Characteristics

A related area examined in this study is the overlap in.
characteristics between the different groups. If the pro-
posed Michigan guideline (where the discrepancy varies
across age ranges) was applied, a percentage of children
clagsified as non-impaired would have been classified as
learning disabled (19.5%, 16.5%, 12.5% and 0.0% at each suc-
cessive age range). In terms of F.S.IQ, 6.8% of the low IQ
group and 22.3% of the high IQ group of non-impaired would
meet the criteria. Of non-impaired males, 17.6% would have
been identified, while 8.3% of the non-impaired females
would also meet the criteria. Overall, the discrepancy

formula identifies 15.3% of the non-impaired, 9.2% of the
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EMI, 7.4% of the EI and 4.9% of the otherwise impaired.
Danielson (1978) found a range from 8 to 12% of misidentifi-
cation in his study.

What needs to be given careful consideration here are
the congequences of misidentification. Any attempt to re-
duce type II errors (misidentification of non-impaired chil-
dren) will increase type I errors (those learning disabled
who will not be identified). The choice of a cutoff point
is always a balance between these two errors, and this has
to be recognized as part of the problem of any screening
effort. In recent years the dangers of misidentification
have been well documented (Hobbs, 1975; Goldman and Hartig,
1976). Included in these dangersare the prejudicing of
teacher expectations, the self-fulfilling prophecy and the
lowering of the child's expectations, to name but a few
(Ysseldyke and Foster, 1978). On the other hand, it may be
that some of the dangers of misidentification have been over-
stated (McCarthy and Paraskevopoulos, 1969). Furthermore,
the extent of the danger of misclassification will be re-
lated to the reversibility of the decision. Finally, one
must realize that while reducing the number of false posi-
tives to near zero is perhaps possible, these would also sub-
stantially reduce the number of disabled children in need of
services that would not get it. This procedure would be
fraught with inadequacies.

Clearly, there is little doubt that learning disabili-

ties, mild emotional disturbance and mild mental retardation
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have a great deal in common. This also seems to be true of
children initially referred for evaluation but later found
to be non-impaired. The degree to which these groups could
be differentiated on certain select variables was a central
purpose of thls study. While no single criterion was re-
markably effective, a combination of characteristics diaq
improve the differential diagnosis. The Discriminant Analy-
sis effectively identified 67.5%, 67.4% and 67.7% of the
learning disabled, EMI and non-impaired children, respec-
tively (see Table 5.1) While this still leaves overlap, it
is substantially more effective than relying on the discrep-
ancy formula alone.

Overall, the results of the analysis of the formula
suggest that the procedure may have utility. There appears
to be some problem at the younger and older ends of the age
range, as well as for females. Additionally, the formula
may be judged by some to yield prevalence figures for slow
learners that are unacceptable, although this could also be
a function of the initial referral process. Finally, over-
lap in characteristics is sufficient to warrant caution in
the use of any formula.

The procedure is confounded by the need for numerous
value decisions. When we are forced to make black and white
decisions in grey areas, the decision easily becomes arbi-
trary (Danielson, 1978). But, while much seems inadeguate
about the procedure, it may be that no better system is in

use today. A failure to provide leadership has its problems
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Table 5.1 - Frequency of Learning Disabled and Non-Impaired
Children correctly identified and mis-classified

by second Discriminant Analysis.

Current Classification

1D Non-Impalired
Discriminant LD 133 53 186
Analysis
Non- L6 128 174
Impaired
179 181 360
261 _

Correct Identification = 360 © 2.5%

False Positives = ng = 28.5% The analysis identified

(Those labeled
as LD who are on 53 of these.
non-impaired)

L6

186 children and was wrong

False Negatives = 170 © 25.6% Of the 179 children who

(Those labeled
as non-impaired the analysis.
who, in fact, are 1ID)

* 18 cases currently LD were laheled EMI.

are LD, 46 are missed by

Chart taken from Gallagher and Bradley in NSEE yearbook

(1972).
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as well. Without specific guidelines practitioners will
still need to make decisions., 1In this case, educators might
use criteria which are legss valid than the proposed discrep-
ancy formula. Perhaps a formula-based procedure would best
be seen as one aspect of a more comprehensive identification

and placement process.

Profile Analysis

Group profiles were analyzed according to Bannatyne's
(1968) suggested recategorization. The learning disabled
group did exhibit a "pattern" reported by many previous re-
searchers (Keogh and Hall, 1974; Rugel, 1974; Smith et al.,
197?5. This pattern demonstrates highest scores on Spatial
subtests, next highest scores on Verbal-Comprehengion sub-~
tests and lowest scores on subtests called Attention-Concen-
tration. Analysis of individual Wechsler subtests revealed
that the learning disabled as a group scored lowest on sub-
tests of Arithmetic, Coding and Information, with group
scores of 7.0, 7.2 and 7.6, respectively. They scored high-
est on subtests of Picture Completion, Picture Arrangement
and Object Assembly, with scores of 9.5, 9.4 and 9.4, res-
pectively. These results are similar to those reported in
earlier studies (Keogh et al., 1973; Vance and Gaynor, 1976;
Smith et al., 1977). The one difference was that scores on
Picture Arrangement were higher than expected.

These results may be taken as additional support that

the learning disabled demonstrate varying degrees of
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competence in certain psychological processes. Specifically,
this group is alleged to be strongest in areas that do not
involve sequencing and require the ability to manipulate ob-
jects in multidimensional space, either directly or symbol-
ically. Their verbal competence as measured by performance
on language tasks is less established.

There does appear to be growing evidence that learning
disabled children may have language disorders which have
been underestimated and understudied. These disorders might
be related to a wide variety of problems including reading
and attentional difficulties. Beyond language disorders it
has also been suggested that learning disabled children may
be suffering from delayed language development (Bryan and
Bryan, 1974). It is possible that the material is not
learned in the first place because of inattention. Relative
to their own scores, they are weakest in the Attention-Con-
centration category which reguires short-term memory storage
of sequences of auditory and visual stimuli (Smith et al.,
1977).

The pattern proposed by Bannatyne (1968) appears to
have been replicated. However, the three variables added
little discriminate power statistically in differentiating
between the learning disabled and non-impaired group. In
fact, when all three factors were not included in the Dis-
criminate Analysis, very little power was lost. One logical
explanation is that this was not truly a "normal" group.

The group classified as non-impaired was initially referred



144
for evaluation and, thus, may share many of the same charac-
terigtics that are apparent in thosge classified as learning
disabled. This would tend to aggravate the problem of over-
lap that exists between any two populations. fhe Digit Span
was not given. This subtest is offered as an alternate on
the Wechsler scales. Consequently, it need not be given by
practitioners in order to achieve a complete (5 subtegts)
Verbal score. Typically, it would only be administered if
one of the other subtests was found to be invalid due to
error in administration. Perhaps practitioners need to be
encouraged to make greater use of this subtest.

The results of this study are similar to those found by
Huelsman (1970). His findings led him to conclude that low
Information, Arithmetic and Coding subtest scores were
characteristic of the group of children classified as learn-
ing disabled. However, he states that conclusions about in-
dividual underachievers cannot be made from these group
findings.

Apparently, the degree to which the Wechsler pattern
(Verbal-Spatial-Attention) differentiates groups is insuf-
ficient to base classification solely on them. Bryan (1976)
drew a similar conclusion and asserted that errors in clas-
gification of individual children are likely to be frequent.
Again, a problem here is the low reliability of difference
scores between subtests. Piatrowski and Grubb (1976) exam-
ined the significance of subtest score scatter on the WISC-R

and suggest that 3 to 5 point (differences) are necessary
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at the .05 level and 4 to 6 point (differences) are necessary
at the .01 level. They suggest that caution be exercised
concerning the interpretation of statistically significant
differences. While emphasizing that profile or pattern
analysis rather than random comparison of pairs of subtests
adds more credibility to the use of subtest scores, they
warn that it is imperative that even WISC-R subtest patterns
reflect clear differences and not simply measurement error.
The results of this study substantiate their caution. Sub-
tests lack the reliability necessary to draw more gpecific
conclusions. This conclusion is further reinforced by the
work of Kaufman (1976) who found that the WISC-R profiles of
normal children exhibit much scatter, probably more than
most test users realize. Kaufman (1976) lends some insgight
into the use (or misuse) of WISC-R profiles in writing that:
++owhen a child has an unusual. amount of scatter in

his WISC-R profile, there may be diagnostic and

remedial implications. When there is some scatter

(e.g., one or more deviant test scores), but not an

abnormal amount, then the focus should be primarily --

perhaps solely -~ on gaining a better understanding

of the child's abilities and/or on planning for his

remediation. What must be remembered, in the final

analysis, is that the normal child -~ just like the
exceptional child -~ doesg not have a flat WISC-R

profile, and will often evidence relative strengths
and weaknesses when his test scores are subjected to

empirical analysis (p. 40).

Results of this study do suggest the children identified
as learning disabled are characterized by the same pattern
of abilities that Bannatyne (1968, 1971) found for children
with genetic dyslexia and Rugel (1974) reported for dis-

abled readers in general. Evidence that these children are
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characterized by a unique pattern on the Wechsler scales
continues to mount (Keogh and Hall, 1974; Evans and Smith,
1977).

What may be most important is the utility of these
findings. The hope is that the suggested recategorization
would serve as Bannatyne (1974) suggests: "As a practical
diagnostic tool which reorganizes the subtest scores into a
more useful and statistically valid format than Wechsler's
own grouping of Verbal and Performance" (p. 273). It may
be important to know that at least some learning disabled
children possess high visual-spatial skills, moderate verbal-
conceptual skills and low attention skills.

Evans and Smith (1977) suggest that profile analysis
has both diagnostic and interpretive, as well as a prescrip-
tive, utility. A low Attention-Concentration score, Bamna-
tyne (who calls it sequential) suggests, represents a deficit
in auditory closure and seguencing. This auditory memory
deficit purportedly is crucial to the reading process. Of
course, as initial learning is not controlled for, a de-
pressed score could represent low motivation. Kaufman (1976)
prefers to call the factor Freedom from Distractibility and
believes that useful results related to memory, numerical
gkills and distractibility may be found by profile analysis.
Kaufman (1975) gives an example of this possible utility in
writing that:

A low score on Digit Span, coupled with low scores

on Arithmetic and Coding (along with average or

higher scores on most other tests) would suggest
that the individual is highly distractible; however,
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a low score on Digit Span, but not on Arithmetic and

Coding would Justify the specific interpretation of

possible deficiency in immediate auditory memory

and/or possible anxiety (p. 145).

The prescriptive utility of the WISC-R in educational
programming is still in the early stages of exploration
(Evans and Smith, 1977). However, the area seems to be
growing. "“Academic Therapy" published an entire series be-

ginning in the spring of 1976 entitled Prescription from

WISC Patterns. In this series, Wills and Banas (1976) urged

the reader "Not to discard the value of such intelligence
tegts as the WISC but to discard the use of intelligence
quotient (IQ) figures in favor of knowledgeable analysis of
subtest patterns in identifying weak and strong learning
areas" (p. 241). The present study provides support for re-
grouping the WISC into Spatial, Conceptual and Sequential
categories. These categories appear +to provide valuable
information about three important areas of intellectual func-
tioning: visuospatial ability, language ability and memory.
Not all disabled readers will be highest in Spatial sub-
tests and lowest in Memory subtests. Some may be lowest in
Spatial subtests whereas others may show no differences at
all. However, should a definitive pattern of strengths

and deficits emerge, this should provide useful diagnostic

information in terms of planning a remedial program.

Attention-Concentration

The Attention-Concentration factor was of particular

interest in this study, and results suggest that the
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population of learning disabled children score lowest on
this factor. An analysis of individual profiles would be
helpful to practitioners in differentiation between the
learning disabled and the educable mentally impaired. Simi-
lar results have been reported by others (Keogh et al., 1973;
Keogh and Hall, 1974). In the case where a child had an IQ
between 80 and 90, it could be used in distinguishing be-
tween a learning disability and more generalized learning
difficulties.

However, examination of individual subtests, as well as
the inclusion of the Attention-Concentration factor in the
Discriminant Analyses, revealed this factor to have less
discriminating power than had previously been reported
(Ackerman et al., 1971). This failure to discriminate more
effectively may be, in part, explained by those same consid-
erations presented in the discussion of the three factors as
proposed by Bannatyne (1968). The difficulties that were
discussed earlier as to overlap of characteristics between
groups are also relevant here. Additional problems are re-
lated to definition, subtest validity and the heterogeneity
of populations of children.

The difficulty in the area of Attention and learning
disabled children reflects confusion as to an exact meaning
for the term "attention". While some (Dykman et al., 1971)
use definitions such as alertness and stimulus selection,
others (Bryan, 1974) prefer terms such as task and non-tagk

oriented behavior. Harris (1976) asserts that “There is no



149
consensus as to a formal definition for the term *attention'
and some investigators questions whether the word is formally
definable at all" (p. 48).

The validity itself-of an Attention-Concentration fac-
tor is in question as well. That is, whether this portion
of the Wechsler scale measures what some purport that it
measures appears uncertain. Indeed, the factor has had a
variety of labels, such as Sequential, Freedom from Distrac-
tibility and Attention-Concentration. Bannatyne (1968) ad-
mits that the subtests involved measure a variety of abili-
ties. For example, he reports that the Coding subtest meas-
ures the ability to: memorize symbols, understand that it
is possible to memorize symbols, memorize arbitrary associa-
tions, recognize small designs and sustain concentrationg
it-is also seen as a& measure of eye-motor coordination.
Rugel (1974) found Digit Span and Coding not to load on a
single factor. He believes that these subtests involve
auditory and short-term memory. Bryan and Bryan (1975) re-
port that Arithmetic and Digit Span show the least correla-
tion with Verbal IQ and that research suggests that subtests
may be tapping mathematical skills. They feel that the re-
liability of the Digit Span subtest is so low that inferences
as to individual characteristics are not justifiable. Kauf-
man (1975) has questioned the factor as well, insisting that
while it may measure memory, it is also a measure of numeri-
cal ability. Sattler (1974) reports a variety of abilities

measured by each of the subtests comprising the Attention-
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Concentration factor. Coding is reported as a measure of
visual-motor coordination, mental speed and coordination;
Digit Span allegedly measures attention, short-term memory
and auditory recall; Arithmetic is a measure of reasoning,
numerical accuracy and prior learning. With such a range of
abilities measured, conclusions as to the Attention of indi-
viduals as reported by the Wechsler may be questionable.
Put differently, if the individual was deficient in atten-
tion, one wonders if it would be reflected in subtest scores.

| Ross (1976) sees the problem as additionally confounded
since the relationship of attention to learning, even if
definable and measurable, is not clear. He writes that:

Attention is a necessary but not sufficient

condition for learning. That is to say that

learning does not take place unless the indi-

vidual ig attending to the material to be

learned, but when learning takes place, proces-

ses other than attention must be involved...it

is impossible to say whether a failure to learn

was due to a failure to attend (p. 43).

Furthermore, it may be that attention, or the lack of
it, is not a unitary trait but rather, a situational varia-
ble. Bryan (1974), for example, found that learning dis-
abled children did attend more in a setting in which they
received more teacher attention, a greater proportion of
positive and a small proportion of negative reinforcement
from the teacher.

Finally, it may be that the school-verified learning
disabled children represent a group too heterogeneous to
expect one characteristic to be typical of all or even most

of them. Mercer (1975) suggests that it is necessary to
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congider each child's unigque strengths and weaknesses and
to manipulate the appropriate variables accordingly in order

to increase the succesg of the children.

Sex Differences

Additional findings of this study are that the learning
disabled group present a sex ratio where boys outnumber
girls 3.4 to 1, are more typically younger with a mean age
of 10.8 years and have a mean grade level of 5.1. The num-
ber and percentage of males and females at each successive
age range is as follows: M=96 (70.1%) - F=41 (29.9%),

M=84 (77.1%) - F=25 (22.9%), M=72 (87.8%) - F=10 (12.2%)
and M=36 (78.3%) - F=10 (21.7%).

Sex differences have long been reported in populations
of school~verified learning disabled children (Myers and
Hammill, 1976; Lerner, 1976). Bannatyne (1974) reports that
the result of his work demonstrated a ratio of approximately
441 favoring males. The results of this study fall between
this figure and the 311 ratio favoring males reported by
Kirk and Elkins (1975). Efforts to explain this overrepre-
sentation of males have considered sex differences in such
areas as physiology, aggressiveness, cognitive thinking and
language facility (Bannatyne, 1974).

It is impossible to present all of the possible explana-
tions in this discussion. However, there appears strong
evidence that the greater incidence of reported school prob-

lems in boys than in girls is due in part to sex differences
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in behavior. Caplan and Kinsbourne (1974) found that boys
who fail in school tend to react aggressively and extra pu-
nitively, whereas girls who fail in school tend to behave in
more socially acceptable ways. They suggest that because
teachers congider aggression the most disturbing kind of
behavior, they would find boys more noticeable. The impli-
cation is that the males would be more likely to be referred
for evaluation and would have a greater opportunity to re-
ceive gpecial attention.

Others, such as Ames (1977) and Donofrio (1977), sug-
gest that a number of factors are involved in producing a
child with learning difficulties, one of the most important
being the sex of the child. Suggested here is a "most fa-
vored group" which has a January to June birthdate, early
maturation, bright intellect, verbal facility and femaleness
(the male is 6 months behind the female in general develop-
ment upon entry into school). The factors producing the
"unfavored group" include July to December birthdates, late
maturation, verbal difficulty, an 80 to 90 IQ and maleness.
Donofrio (1977) suggests grade repetition, not as a punish-
ment for failure, but rather as an alternative to future
failure. Kaplan (1977) asserts that a societal bias exists
againgt boys in that their learning is of greater concern
based on sex role perception. If behavior is not what is
"expected", they (males) will more likely be referred for
special help.

As schools are largely institutions that make
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substantial language demands, the possibility exists that
boys are overrepresented due to sex differences in language
facility. Faust (1970) describes how these differences have
been noted for decades. Girls, she describes as vocalizing
more as infants and maintaining an advantage in nearly every
phase of language development including articulation, word
usage, length and complexity and grammatical correctness of

sentences well into school years.

Chronological Age

The learning disabled children in this study were found
to be younger (mean age = 10.8 years) and in the lower grade
levels (mean grade = 5.1). They were older than those chil-
dren reported by Kirk and Elkins (1971) who had a mean age
of 8.4 years, but the figures still reflect that the bulk of
these children are referred and placed in the earlier years.
The number of children at each successive age range is 85
(30.6%), 90 (32.4%), 64 (23.0%) and 39 (14.0%).

Chronological age is a factor which may serve as a para-
meter in defining learning disabilities. The emphasis on
both early ldentification and programming (Keogh, 1970) has
established chronological age as crucial to a functional de-
finition (Mercer et al., 1976). Practitioners may perceive
that thosge identified earlier may be more readily served.
Similarly, these same practitioners may be more reluctant to
make a learning disability classification at upper age ranges

since the results of programming may be perceived as less
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effective at this level. No doubt concerns as to the dangers
of "labeling" are also reflected in the lower prevalence
rates at the upper age levels. These last two considerations
may well interact. That is, as practitioners become more
pessimistic as to substantial success at the upper age lev-
els, the concept of classification tskes on more of the
characteristics attributed to a label. Indeed, the children
and parents themselves may be resisting the placement at the
upper grades. Along these same lines, the underrepresenta-
tion of older children may be a function of a higher school
drop-out rate, possibly related to school difficulty at this
level. Finally, if one assumes that early programming for
learning disabled children is effective, it follows that
many of these same children would no longer be learning dis-
abled in the later grades.

Socioeconomic Status

Results of this study suggest that differences in socio-
economic status (SES) exist between the five groups analyzed.
However, the data does not explain the reason for these dif-
ferences. Consegquently, any interpretation of the results
must, by necessity, be déscriptive rather than explanatory.

Of the total number of children initially referred for
evaluation, 48.3% were seen by the school psychologist as
middle or upper middle SES, 27% were seen as lower SES and
24,7% were not assigned to an SES category. By group, the
percentages of low SES children identified were: learning
disabled (29.3%), educable mentally impaired (57%),
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emotionally impaired (54%), otherwise impaired (36.7%) and
non-impaired (27.0%). These findings support the contention
of previous researchers (Kealy and McLeod, 1976; Franks,
1977) that low SES children are overrepresented in classes
for the mentally impaired, while middle SES children are
more likely to be found in classes for the learning disabled
or non-impaired. Children of low SES have long been found
to experience particular difficulties in the schools (Grot-
berg, 1970). These same children have been found to score
lower on standardized measures of intelligence than middle
SES children (Telegdy, 1973).

At issue here, however, is whether an SES bias exists
in the placement process. Results of this study found no
evidence of such a bias., When criteria for eligibility for
the learning disabled group and the educable mentally im-
paired group were held constant, no significant trends in-
dicating an SES bias were found. The same is true for dif-
ferences between classes for the learning disabled and the
non-impaired. No trend indicating a placement bias was
found in either direction.

The failure to find any SES bias may indicate the pro-
fessionals making placements are quite sensitive to any pos-
sible placement bias. In light of substantial litigation
(Hobsen v. Hansen, 1967; Spangler, 1970; Diana v. State
Board of Education, 19703 Larry P. v. Riles, 1971), as well
as legislation (PL 93-380), this would not be surprising.

Placement committees may be making a concerted effort to
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avoid any SES bias in their procedures. Obviously, this
would be the most optimistic position. Myers et al. (1978)
examined files in 12 representative districts which permit-
- ted a comparison of educable mentally impaired placement and
thoge later decertified. No evidence was found to support
allegations of racial or SES bias in the placement process.
To the contrary, considerable trepidation was noted in those
school personnel responsible for EMR assignment about any
further placement of minority children. The authors con-
cluded that the work of school psychologists in the EMR
placement was professionally competent, given the guidelines
in effect at that time.

The lack of any placement bias could also be a function
of data collection. Since the assignment to SES was made by
the school psychologist with no specific (or known) guide-
lines, one might expect a degree of subjectivity or human
error to enter into the procedure, In 24.7% of the cases,
the SES of the child was not reported. Whether this was due
to clerical error or a more conscious effort on the part of
the individual practitioners to not make such a report, can-
not be determined. There is, however, no evidence that any
such bias is present.

The results of this study may be a function of the ini-
tial referral as much as the placement process. Kealy and
McLeod (1976) have suggested that middle-class children are
more likely than those of lower SES status, to be initially
referred for help. If this is the case, it would explzin
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the disproportionate number of middle SES children found to
be learning disabled or non~impaired. Interestingly, the
data suggests a differential rate of referring may be related
to the epidemiological characteristics of the school dis-
trict, While 53.3% of children referred in urban districts
were placed as learning disabled, the percentage dropped +o
33.3% and 30.2% for suburban and rural districts, respectively.
Concomitantly, 5.5% of the urban referrals were placed in
educable mentally impaired classes while this rate Jjumps to
18.,0% and 18.1% for suburban and rural districts, respec-
tively. The trend of urban districts to make a greater per-
centage of learning disability referrals and a lesser per-
centage of educable mentally impaired referrals is obvious.
Any additional conclusion here would be gpeculative. It
must be remembered that when criteria for eligibility were
held constant, no evidence toward an SES bias was found.

Ancther plausible explanation is that behavioral traits
were not reported. A substantial part of any class place-
ment should be accounted for by this behavioral analysis
which is unavailable. Rubin et al. (1973) found significant
differences in behavior with those from lower SES being de-
fined as exhibiting less acceptable behavior. Perhaps the
disproportionate figures found in this study reflect differ-
ences in functional behavior as well. This explanation
makes the most sense and helps to bring the findings in

pergpective,
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Summary

This chapter presented a discussion of the results of
this study. A summary of these results and a conclusion

are presented in the next chapter.



CHAPTER VI

SUMMARY AND CONCLUSIONS

Presented in this chapter is a summary of the results
of this study. In addition, conclusions based on the re-
sults, implications for practitioners and recommendations

for further research are set forth.

Summary

The lmportance of early and accurate identification of
children with learning disabilities has been strongly empha-
slized for several years (Kirk and Bateman, 1962; Bannatyne,
1968; Hammill, 1976). At the same time, the controversies
surrounding attempts to define learning disabilities are
equally apparent (Bryan and Bryan, 1976; Sulzbacher and Keno-
witz, 1977). While the field of learning disabilities is
rqlatively young, there has been a rapid growth in the num-
ber of children being classified and served. However, per-
song faced with the reéponsibility of evaluating children to
determine whether they have a specific learning disability
do not have a clear concept of the term (Myers and Hammill,
19763 Hallahan and Kauffman, 1977). The matter of definition
has become more pressing with the establishment of PL 94-142,
the Education for All Handicapped Children Act of 1975.

159
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Professionals involved in the field have been charged with
identifying those children with specific learning disabili-
ties, yet there remains a persistent lack of a clear and
workable definition.,

The essential purpose of this study was to define a
learning disabled population in the State of Michigan in re-
lation to certain important variables. In conducting this
study, an examination of the state of the ar+t, as it is prac-
ticed in the identification of these children, was also
undertaken. Specifically, an attempt was made to develop a
formula which would provide maximum discrimination between
children classified as learning disabled in the State of
Michigan and four other populations (educable mentally im-
paired, emotionally impaired, otherwise-impaired and non-
impaired). Also investigated was the degree of overlap in
characteristics between populations and the intellectual
characteristics of the learning disabled children. The
study addressed the effectiveness of a formula (in identifi-
cation of children placed as learning disabled) which is de-
signed to measure discrepancy between expected achievement
and actual achievement as measured by individually adminis-
tered tests. The utility of the recategorization of the
Wechsler scales as suggested by Bannatyne (1968) was also
examined. Finally, the extent to which age, sex, socio-
economic status and professional opinions are relevant to
the placement process was investigated. It was hoped that a

description of children placed as learning disabled could be
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developed which would lend precision to current concepts and
be helpful to practitioners.

Previous studies in this area have often led to rather
inconclusive and contradictory findings. Certain trends,
however, do seem to have emerged and suggest further inves-
tigation. Recent findings indicate that children identified
as learning disabled achieve a Full Scale IQ lower than con-
trol groups (Kirk and Elkins, 1975) and exhibit a discrep-
ancy between Verbal and Performance scores on individual
measures of intelligence (Ackerman et al., 1971). There
exists evidence that the learning disabled exhibit a unique
pattern on the Wechsler scales (Bannatyne, 1968). The exis-
tence of a severe discrepancy between expected and actual
achievement, a lack of attention in school performance and
overrepresentation of males in classification have also been
frequently cited (Keogh and Hall, 1974; Rugel, 1974). Fi-
nally, the claim exists that a socioeconomic status bias
exists in the placement process (Dunn, 1968; Franks, 1977).

Earlier investigations have often presented findings
based upon limited samples. The present study employed a
larger, less restricted sample of children drawn from 45
school districts throughout the State of Michigan. Rural
as well as urban areas are represented. The study included
four comparative groups in order to provide more meaningful
results. It employed a statistical design which allows for
the simultaneous analysis of a variety of variables. No

comparative study was found to have employed such a
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technique in this manner. Additionally, it addresses two
important issues in the field of learning disabilities,
socioeconomic status and overlap of group characteristics.

In the present study, the characteristics of 1,129 chil-
dren in grades 1 through 12, drawn from 45 Michigan school
districts and representing four handicapped categories as
well as one non-impaired category, were analyzed. The popu-
lation of central interest was those children classified as

learning disabled.

Results

The data from thig study can be summarized as follows:

1. The proposed Michigan discrepancy formula is more effec-
tive than the 60% formula in identifying learning dis-
abled children. The former effectively identified 37.8%
of the study sample while the latter identified 25.9%.

2. The effectiveness of the discrepancy formula varies
according to age range., The percentage of learning dis-
abled children meeting the criteria at each age range
is as follows: 34.4% (4.6-8B.11 years), 38.9% (9.0-
11.11 years), 48.4% (12.0-14.11 years) and 25.7% (15,0-
18.6 yearsg).

3. The discrepancy formula identifies a greater percentage
of learning disabled children in the upper Full Scale
IQ range (90 and above) than the lower range (0-89).
zge identification rates are 57.4% and 23.9%, respec-
vely.

. The discrepancy formula identifies a greater percentage
of males than females in the learning disabled group.
While 41% of the males met the discrepancy, only 25,4%
of the females met it.

5. The discrepancy formula fails to identify 62.2% of the
learning disabled children. Additionally, the formula
identifies 902%. 130“’%. “‘09% and 1503% of the EMI, EI,
%gheiwise-impaired and non-impaired children, respec-

vely.
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For the learning dlsabled sample, the within group pat-
tern on the Wechsler scales was Spatial (X=9.15), Verbal-
Comprehension (X=8.33) and Attention-Concentration (X=
7.13). The largest discrepancy was found between Spa-
tial and Attention scores (%X=2.02).

The cognitive pattern found for the learning disabled
group on the three Wechsler factors was also found for
the EI, otherwise-impaired and non-impaired samples.
It was not found for the EMI sample.

A significant difference was found between the learning
disabled sample and non-impaired sample on the Attention-
Concentration factor. Verbal-Comprehension and Spatial
scores were not significantly different between these

two groups.

No significant relationship was found between group (LD,
EMI, non-impaired) and socioeconomic status in the
placement grocesa when subjects had similar F.S.IQ's and
discrepancies between expected and actual achievement.

The school psychologist and the learning disability con-
cultant were in agreement 97.1% of the time as to whether
a child should be classified as learning disabled.

A Discriminant Function was developed which can signifi-
cantly discriminate between the learning disabled, edu-
cable mentally impaired and non-impaired groups. It is
not effective with the emotionally impaired and other-
wise-impaired group.

The Discriminant Function correctly predicted placement
67.5%, 67.4% and 67.7% of the time for the LD, EMI and
non-impaired groups, respectively.

The most powerful factors in discriminating between the
three samples are in order of significances F.S.IQ,
percentage of discrepancy, Attention score, sex, Verbal-
Comprehension score, SES and age. The Spatial score did
not contribute significantly to the function.

Within the learning disabled group, lowest mean scores
were achieved on the Wechsler scales of Arithmetic,
Coding and Information. Additionally, these subtests
were the most powerful in discriminating the learning
disabled from the non-impaired group.

The intellectual characteristics of the learning dis-
abled group are as follows: Verbal IQ - X=86.5, Per-
formance IQ -~ x=91.8, Full Scale IQ - ¥%¥=88.5. In each
cage, these scores are significantly below those of the
non-impaired group.
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16, Standardized achievement subtests most effective in dis-
criminating the learning disabled from the non-impaired
sample were in order of importance:s Word Recognition,
Spelling and Arithmetic. Reading Scores did not dis-
criminate between the two groups.

17. The learning disabled children in this study were found
to have a mean age of 10.8 years and a mean grade of 5.1.
The number and percentage at each successive age range
are 85 (30.6%), 90 (32.4%), 64 (23.0%) and 39 (14.0%).

18, There was a greater prevalence of males than females in
the learning disabled group. The sex ratio was 3.4 to
1, males to females.

19. It remaing necessary for practitioners to exercise cau-
tion in identifying children as learning disabled. No
single test pattern or formula exists which effectively:
identifies all such children.

Conclusions
The results of this study strongly suggest that no one
characteristic or even cluster of characteristics differen-
tiate the learning disabled children from other groups.

Thisg has long been found to be the case and a number of ex-

planations for this have been presented. What needs to be

emphasized, however, is that the degree of differentiation
may be increased or decreased as a function of the variables
considered. When the percentage of discrepancy alone was
considered, 37.8% of the learning disabled children were
effectively identified. However, when a cluster of varia-
bles, including F.S.IQ, sex, age and subtest patterns were

combined, the effective rate of identification rose to 67.5%

(2 out of 3). The implication here is that practitioners

need to consider a variety of characteristics in speaking

of the learning disabled and be careful not to be too
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simplistic in descriptions and definitions.

A final consideration has to do with both the placement
process and the definition employed. The findings say per-
haps as much about these two factors as they do about the
characteristics of the children that have been referred and
placed. Hammill (1976) addressed the latter issue in writ-
ing thats

In any particular state, the nature of the students

diagnosed as having a learning disability is actu-

ally a function of the regulation used to identify

them rather than the definition used to describe

them (p. 30).

The results of this study are, at least in part, a
function of the regulations used by practitioners and the
placement process in the State of Michigan. As the regula-
tions employed at the time of this study had no quantitative
criteria, it is not surprising that the findings reflect a
certain lack of consensus. And the Michigan criteria are
subject to all of the difficulties involved in identifica-
tion which have been previously addressed in this paper.

The findings reflect, too, the practices of those mak-
ing decisions in the field as well. In effect, what has
been described is the state of the art as it was practiced
at the time of the data collection within the State of Michi-
gan. This, however, is important. Practitioners need to
look at themselves, as well as the child. They need to con-
sider who they are placing or not placing and attempt to de-
termine why and how these decigions are made, as well as

what the net effect of these decisions will be. 1In
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considering the field of learning disabilities as it is to-
day, Ringelheim (1978) suggests thats

What we have come up with is essentially what we
consider to be the state of the art. A lot of
people are going to argue that we've said nothing.
Maybe we'll have to come out and say, "By the way,
that's the state of the art." This is why I am
saying our position at this point is basically to
remain as professionally viable as possible -
within the context that we have now come to the
conclusion that there is no conclusion (p. 17).

Implications and Recommendations for Practitioners

1. The results of this study suggest that the number
of children identified as learning disabled is a function
of the definition employed. In applying two different dis-
crepancy formulas considered by the State of Michigan, dif-
ferent numbers of children would be considered eligible for
programming.

In no instance did the discrepancy formula identify all
learning disabled children. Considerable numbers of chil-
dren appeared to be programmed as learning disabled who did
not meet the criteria while others who did meet the criteria
were found in each of the other three handicapped categories
or the non-impaired category. If these criteria (or similar
ones) are employed in many states, as is the case in New
York, the use of the discrepancy formula will decrease the
number of children who would be eligible for programs for
the learning disabled.

Additionally, the percentage of children identified as

learning disabled will not only decrease but will be an
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uneven reduction in numbers varying across age range, sex
and F.S.IQ. Practitioners should be cognizant of the fact
that the proposed discrepancy formula may identify a greater
percentage of children from the younger and middle age ranges
to the exclusion of children 15 years or older. The formula
will also identify a greater number of children with F.S.IQ's
between 90 and 109, as compared to those with a lower IQ
than this. It also appears that males will more often be
identified than females. While it may not be reasonable to
expect any criteria to work equally well for all, the schools
are expected to do a reasonable job of identifying and serv-
ing children at all levels. Practitioners need to be aware
that such a procedure may decrease the number of false posi-
tives at the cost of increasing the number of false negatives
in the identification process.

The percentage of children identified by the discrep-
ancy formula will also vary according to the achievement sub-
test used. Results of this study suggest that the most se-
vere discrepancy is likely to be found when the word recog-
nition subtest is used, followed in degree by the spelling
and arithmetic subtests. Any psycho~educational evaluation
should be carefully planned and as comprehensive as possible.
If the WRAT or PIAT are given, the administration of all sub-
tests would help to avoid misclassification.

To prevent an unreasonable reduction in services to
those who deserve them, as well as any unintentional bias in

the identification process, school psychologists and other
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practitioners need to be particularly alert in using cri-
teria other than, or perhaps in addition to, the discrepancy’
formula. However, this should always occur and children
should never be placed solely on the basis of a discrepancy
score.,

2. Much attention has been paid recently to the sub-
test patterns exhibited by learning disabled children on the
Wechsler scales. These results confirm that, as a group,
school-verified learning disabled children do demonstrate a
profile with Spatial scores being highest, followed by Ver-
bal-Comprehension scores and with lowest scores on the Atten-~
tion-Concentration factor. However, the same pattern also
appears in children placed as emotionally impaired, other-
wise-impaired and non-impaired. Only those found to be
educable mentally impaired had a different subtest pattern.

In terms of identification, the use of profile analysis
based upon these three factors would be helpful to practi-
tioners in differentiating between learning disabled and
educable mentally impaired children. Additionally, in the
case where a child has an IQ between 80 and 90, it could be
useful in distinguishing between a child with a specific
learning disability and one with more generalized learning
difficulties. Practitioners need to use caution in this
profile analysis, however, as results from this study repre-
sent group differences and say little of individual differ-
ences.

While subtest analysis may be of use to school
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psychologists in differential diagnosis, its greater con-~
tribution is likely to be in the area of programming and
remediation. Analysis of individual strengths and weakness
and cognitive style is currently under investigation (Wills
and Banas, 1977) and appears to hold some promise.

3. The mean Full Scale IQ for learning disabled chil-
dren was approximately one standard deviation below the
national mean. A majority of these children scored below
90 on the Wechsler scales and less than 4 percent had a
F.S5.IQ of 115 or above. It is entirely possible that a
large percentage of children with Full Scale IQ's lower than
the general population are being initially referred to
placement committees and are being subsequently placed as
learning disabled. Practitioners need to remain aware that
those with average and above average IQ's are also eligible
for special services if found to be learning disabled.

Another possibility is that children other than the
learning disabled, such as the "slow learner", are being mis-
classified. This is a much debated issue (Shepard, 1975;
Ames, 1977) and one that is not settled by results from this
study. However, examination of the IQ scores does indicate
this to be the case. While these "slow learners" could no
doubt benefit from such programming, this was not the inten-
tion of those involved in establishing learning disability
programs. Practitioners need to look at a variety of varia-
bles in making a placement. While F.S.IQ is one such varia-
ble, it is certainly not enough. Attention needs to be paid
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to achievement, process and even motivation in a careful
psycho-educational evaluation.

4. The probability of misclassification is decreased
as the variables taken into consideration become more com-
prehensive. This study demonstrated that a cluster of var-
iables could increase the accuracy of identification to 67
percent. As previously discussed, this figure may be seen
as surprisingly accurate in light of the difficulties in-
volved in any identification and placement process. The
findings of this study could be used by those who provide
leadership in the field. The variables in order of effec-
tiveness here are: F.S.IQ, percentage of discrepancy, Atten-
tion score, sex, Verbal-Comprehension factor, socloeconomic
status and age. If the school psychologist could add addi-
tional relevant variables, the probability of misclassifi-
cation could be reduced even further. A measure of process,
examination of subtest scatter and a comprehensive case his-
tory would all add to the effectiveness of the identifica-
tion procedure,

5. No one characteristic was found to exclusively de-
fine those classified as learning disabled. Overlap in
characteristics between groups was found to exist. Profes-
sionals charged with identifying the learning disabled will
find no simple answers. It is entirely possible to find an
educable mentally impaired or non-impaired child to exhibit
those traits often associated with the learning disabled.

Conversely, a child with a severe perceptual or language
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difficulty will not always manifest the expected character-
istics. It remalns necessary for the practitioner to eval-
uate each child individually and to be sensitive to recent
findings in the field.

6. Further, children in classes for the learning dis-
abled are more often perceived as being from middle soclo-
economic backgrounds while those in classes for the educable
mentally impaired are perceived as being from lower socio-
economic backgrounds. It should be emphasized, however,
that no evidence of an SES bias in the placément process was
found in this study. The issue of SES bias in the placement
process is controversial. From a review of the issues pre-
sented in Chapter II, it is obvious that there are differing
opinions. Even if it is accepted that no such bias does
exist at this time, those in the field must remain vigilant
to any potential bias in future decision making.

7+ Professionals need to examine theilr own placement
decisions. While the school psychologist and the learning
disabilities consultant were in almost perfect agreement as
to placement, the reason for this is not at all clear. It
may be that placement decisions are being made by only one
professional. In this case placement committees need to be
careful to include all relevant parties in placement deci-
sions. Additionally, the results indicate that some chil-
dren are more likely to be referred for services. This is
rarticularly true for younger children, males and those with

Full Scale IQ's below the national average. It may well be
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that these are the students most in need of special services.
However, substantial numbers of other children, equally de-
serving and equally in need of special services, may not be
initially referred for any number of reasons. As the place-
ment process 1ls a function of the referral procedure, prac-
titioners need to monitor the yeferring process and modify
it where necessary in order to maximize thelir effectiveness.

8. Those charged with the identification and placement
of handicapped children need to be cognizant of the diffi-
culties involved in such a process. Misclassifications
here may be related to human error (expectations, interpre-
tation, theoretical biases)}, the child's characteristics
(SES, race, attitude towards testing), the category system
(differing definitions) and judgment context (interaction
between situation, diagnostician and child). Professionals
should work to minimize the errors related to each of these
factors.

9. Based upon the results of the present study a sug-
gested definition has been developed. This definition is
presented in Appendix A.

Recommendations for Further Research

On the basis of the findings of this study, the follow-
ing recommendations for further research are set forth:

1. Several of the possible explanations for the dif-
ferential success rate of the discrepancy formula might be

investigated. The research might attempt to assess their
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contribution to the effectiveness of such a formula.

a. A more detalled investigation might be under-
taken to determine the characteristics of the child placed
as learning disabled who does not meet the criteria. Also,
it could determine the characteristics of children who do
meet the criteria but are placed in other categories. If
unique characteristics do exist, they could be of practical
importance to professionals in the field.

b. An explanation as to why the formula works
more effectively for some, such as younger children, males
and those with F.S5.IQ's between 90 and 110, should be sought.
Whether these differential rates are a function of the
child's characteristics or the procedure employed (or some
other variable) seems an important question.

c. A more detailed study examining the effective-
ness of programming for children at different achievement
levels should be conducted. This might include studying two
groups being served, one which meets the discrepancy formula
and one which does not. If programming was found to be
effective for only one group, this would have important im-
Plications.

2. A more detailed investigation of the on task be-
havior of learning disabled children, similar to the Bryan
(1974) study, should be conducted. This study might employ
behavioral analysis of task oriented behavior and compare
these results to the Wechsler factor of Attention-Concen-

tration which purports to measure the same.
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3. An investigation might be undertaken to determine
if the WISC-R is as valid a measure of intelligence for the
learning disabled as it is for the general population. It
would be interesting to compare the WISC-R and several other
measures of intelligence for the same pool of subjects.

4. Smith et al. (1977) reported that a number of chil-
dren placed as learning disabled would be better placed as
educable mentally impaired or as slow learners. Research
might undertake to determine if justification exists for
such a proposition.

5. Further investigation is needed to determine how .
useful to programming the recategorizing of the Wechsler
scales would be, This might include comparing two groups of
learning disabled children receiving the same remediation
but exhibiting different test profiles. It may be that this
recategorization specifies particular cognitive styles which
demand unique instruction.

6. Longitudinal follow-up studies in the area of learn-
ing disabilities are lacking. Research here might attempt
to determine which subgroups benefit most from intervention
and which subgroups improve without spec;fic intervention
procedures.

7. Additional studies directed at examining both the
placement process and the initial referral process should be
conducted. Practitioners need to know how and why they are
making essential decisions., This research might examine

different referral procedures employed by a variety of
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districts and attempt to investigate the effect of modifying
these procedures. |

8. Research might be directed to the area of prelabel-
ing in the referral and placement process. It would be in-
teresting to know what percentage of children are determined
to be learning disabled before the placement committee meets
and to determine exactly how this is done. The subsequent
effects (if any) of labeling a child learning disabled might
also be investigated.

9. A more detailed study examining the reliability of
the difference scores used in a discrepancy formula could be
conducted. This research might attempt to determine the
differences in rate of placement if individual tests were
readministered.

10. An investigation could be undertaken to determine
any relationship between professional training or other
characteristics of practitioners and decision making.

11. Further investigation needs to be undertaken in the
area of behavioral analysis. While standardized tests may
be helpful, practitioners need workable behavioral scales
to help both in identification and in subsequent follow-up
of learning disabled children.

12, Additional research is needed in the area of the
social characteristics of children classified as learning
disabled. It might be of interest to examine if peer ratings
could be helpful to the identification process.
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Chapter Summary

Pregsented in this chapter has been a summary of the re-
sults of this study. In addition, conclusions, implications
for practitioners and recommendations for further research

were get forth.
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APPENDIX A

PILOT PROJECT DRAFT: LEARNING DISABLED

Criteria for determination of eligibility

A comprehensive evaluation by a school psychologist and
other pertinent information should be available to determine
if a student, being considered for placement in special edu-
cation as learning disabled, meets all of the following cri-
teriai

{(a) Present achievement in one or more of the basic
skill areas is approximately 40% or less of expected achieve-
ment.

(b) Pattern of strengths and weaknesses as evidenced by
intra-individual variability on individually administered
educational and psychological tests of approximately a 1.5
standard deviation difference between two or more subtest
gscores and the student's mean score on that test.

(¢) Manifestation of learning disorders which may be
characteristic of central nervous system dysfunction as re-
flected by such diagnostic labels as minimal brain dysfunc-
tion, dyslexia or aphasia.

" (d) Inability to profit from regular education alter-
natives without special education support.

(e) Unsatisfactory performance not found to be based on
social, economic or cultural background.

PILOT PROJECT DRAFT
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STATE OF MICHIGAN

IS DEPARTMENT CF EDUCATION
— AL STATE BOARD OF LOUVCAYICN
Laming, Mawxhigon 48902 MARILYS 1) AN SALLY
Presusene
@ Septeminer {0, 1975 DR CugroN MIETHMLLER
JONN W, PORTRA nmmm
Paiity I-_d mr’:.:l'n.l.ll

BARBARA A, DUMOLUCHELLE
NARSARA §. RIMERTE

MEMUORANDUN MORAMAK OTTO STNCKMEYES, IR
AOGEA TILLES
ity =~ Taemy
TO: Special bducators

FROM: Murray 0. nattnn:;k%rector. Special tducation Survices
SUBJECT: LEARNING DISABLED

The wnclosed information purtains to a profect initlaced
Ly the Hichigan UDepartment of Hducation, Special Lducation Services.
for the 1975-76 school yoar. The purpose of this project is an
atteospt to cvaluatce an operativnalized dJdefinition of learning dir-
abtlitics that will lend itself to a more consistent identificacion
of learning disabled students who require special education prograzs
and/or services.

The onclosud criteria for avaluation of learning Jdisabilition
do not, In our opiniun, cunflivt in any way with the current rule
330.1713 Lcurning Disabled Lefined.

I wish tv express my gratttude to tho fuollowing people
who assisted this office Iln Joveloping these critoriat Dr. Harvey
Clarizlo, Professor uf tducational isycholepy, Michigan State Univer-
sity; Dr. Gorald Fuller, Profesrsor of Paychology, Central Michigun
University; Mr. Fred Leaske, Jchool Psychologist, Ottawa Intermediote
Schoul Uistrict; Or. William Rico, School Psychologist, [agham Inter-
wedjate School District; Dr. Gene Scholten, Scnool Paychologist, uolland
Public Schouls, Or. John Wissink, Assistant Professor of Learning Uis-
abllities, Grand Valluy Stace Colleges.

Districts that wish ro pilot these critarin during the 1975-7b
school year, should nutify Dr. M. Diane Hodson of this office. 1If vou
have any specifle questions pertaining to the criteria to ho uscu in
this pilut progect draft, cuntact vither Ur. lludson or Ur. Juhn I, Braccio
gt tho folluwing phone husber:  517--373-0803,

OB : jhb:av
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Learning Digabled, Defined

(1) "Learning Disabled" means a person identified by
an educational planning and placement committee, based upon
an in-class observation and an individual, comprehensive
psychological evaluation administered by a school psycholo-
gist and an individual educational evaluation adminigtered
by a teacher consultant of the learning disabled and other
pertinent information, as meeting all of the following cri-
terias
(A) A severe discrepancy between present achievement and
expected achievement in one or more of the following basic
skill areas: expressive language, oral or written; receptive
language; reading, including spelling; and mathematics.

While no quantitative discrepancy is mandated, the follow-
ing criteria are presented as a guideline:

(I) A severe discrepancy is indicated as follows: for ages
up to 8-11, present achievement is approximately 60% or less
of expected achievement; for ages 9-0 to 11-11, present
achievement is approximately 50% or less of expected achieve-
ment; for ages 12-0 and above, present achievement is approx- .
imately 40% or less of expected achievement,

(II) Expected achievement shall be determined by the follow-
ing method: CA.(%%E + .1?) - 2.5, where CA = chronological
age, IQ = Full Scale IQ and the other numbers are constant.

(2) Patterns of strengths and weaknesses as evidenced
by intra-individual variability on individually administered

educational and psychological tests. While no quantitative
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discrepancy is mandated, the following criterion is presented
as a guideline:
(A) vVariability of approximately 1.5 standard deviation
difference between two or more subtest scores and the stu-
dent's mean score on that test.

(3) Documented evidence from the student's general
education teachers that viable general education alternatives
have been developed and applied, and found to be ineffective;
except for students not currently enrolled in a school pro-
gram.

(4) Learning impaired shall be inclusive of persons
who have been diagnosed as having a condition or disorder
characteristic of central nervous system dysfunction, such
as minimal brain dysfunction, dyslexia or aphasia, if the
persons thus diagnosed meet the requirements of subrule (1).

(5) Learning impaired shall be exclusive of persons
whoge severe discrepancy between present achievement and
expected achivement is primarily the result of:

(A) Mental, emotional, hearing, visual, physical or other
health impairments.
(B) Environmental, cultural or economic disadvantage.

(6) The qualitative criteria presented in Sections I
and II are guidelines. In using such criteria, profession-
" als are reminded of the following:

(A) Discrepancy formulas have been found to identify pro-
portionately larger numbers of males, children with higher

IQ's and in the early and middle grades. All identification
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procedures should comply with current legislation on non-
discriminatory assessment and placement.
(B) Subtest variability exists within all populations and
is not exclusive to those found to be learning disabled.
(C) The socioeconomic status of a child, in and of itself,
is not sufficient to exclude the child from the learning
disabled category.
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ANOVA TABLES

Table Bl - ANOVA Table for group differences in percentage
of discrepancy between expected and actual

achievement.
Effects df MS F P

Between Subjects

60% Word Recognition 4 40,6728 17.766 0.0000
ERROR 803 2.2894

60% Spelling 20.3221 12.668 -0.0000
ERROR 696 1.6042

60% Arithmetic I 6.5544 6.143 0.0001
ERROR 802 1.0670

60% Reading L 3.402 1,788 0.1353
ERROR 125 1.902

Proposed Word Recognition L 37.0960 13.616 0,0000
ERROR 802 2.7244

Proposed Spelling 19.5562 10,095 0,0000
ERROR 696 1.9373

Proposed Arithmetic L 7.5350 5.738 0.,0001
ERROR 802 1.3132

Proposed Reading 4 5.1467 2.426 0,0514
ERROR 125 2.1217

60% Discrepancy n 21.6343 25.169 0.0000
ERROR 836 0.8596

Proposed Discrepancy i 22.1245 21.936 0.0000
ERROR 836 1.0086
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CHI SQUARE TABLES

Table B2 - Chi Square Table for relationship between dis-

crepancy and F.S5.IQ, Age and Sex for each group.

Source df x2 P
Learning Disabled
F.5.1IQ 1 32.1273 0.0000
Age Range 1 0.2886 0.5911
Sex 1 5.1324 0.0235
Educable Mentally Impaired
F.S.1IQ 1 0.0411 0.8393
Age Range 1 0.0034 0.0465
Sex 1 3.0095 0.0828
Emotionally Impaired
F.S5.IQ 1 0.4020%
Age Range 1 0.43124
Sex 1 0.5453%
Other
F.5.1Q 1 0.0810%
Age Range 1 0.2159%
Sex 1 0.4505%
Non-Impaired
F.S.IQ 1 13.3135 0.0003
Age Range 1 «992 0.0255
Sex 1 3.639 0.0570
*Figshers Exact Test
Table B3 - ANOVA Table for Wechsler factors.
Effects af ms Multiﬁvariate R
Between Subjects
Spatial L 275.4175 51.292 .0001
ERROR 776 543696
Verbal 4 395.4997 70.125 .0001
ERROR 831 5.6399
Attention 4 284,3787 62.312 .0001
ERROR 920 4.5638
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DISCRIMINANT TABLES

Table B4 - Summary Table for Discriminant Analyses.

Variable Step arf U-stat® Exact F° p°
Full Scale IQ 1 1,572 0.67 68.783 .0001
Discrepancy 2 2,571 0.58 22.227 .0001
Attention 2 2.570 0.561 5.710 0001
SES » 569 0.542 5.019 0001
Comprehension 5 5,568 0.529 3.622 .002
Sex 6 6,567 0.521 2.097 027
Age 7 71566 0.516 1.438 «116
Spatial 8 8,565 0.511 1.319 177
Full Scale IQ 1 1,478 0.646 130.960 0001
Discrepancy 2 2,477 0.562 35.384 .0001
Attention 3 2,476 0.547 6.486 .0001
Comprehension W 447 0.537 4.605 .005
Age 5 5,47 0.527 L.345 002
SES 6 6,473 0.520 3.101 . 007
Sex 7 7,472 0.515 2.584 014
Comprehension 1 1,478 0.737 84.962 .0001
Attention 2 2,477 0.655 29.756 .0001
Discrepancy 2 2.4?6 0.592 25.557 ,0001
Spatial ' U7 0.566 10,830 »0001
Age 5 547 0.558 3.395 011
SES 6 6,473 0.550 3.335 006
Sex 7 7,472 0.546 1,991 0l5
Full Scale IQ 1 1,522 0.664% 143.932 ,0001
Discrepancy 2 2,521 0.561 38.569 .0001
Age a : 520 0.546 7.243 0001
SES + 519 0.540 2.813 .013
Sex 5 5,518 0.535 2.453 019

aWilkes Lambda denotes contribution made by each succes-
sive variable entered.

bDenotes degree to which each varigble will add to dis-

crimination between groups if entered.

cSignificance level of each variable entered.



Table B5 - Summary Table for Discriminant functions.

Discriminant Discriminant b Relative® Functiond e 2
fnalysig Function?d EBigenvalue Percentage Derjved U-Stat. X af P
1] 0.5114 381.962 2 0.0001
1 1 0.5459 68.21 1 0.7905 133.886 21  0.0001
3 0.0318 3.98 3 0.9835 9.476 5 0.092
4 0.0167 2.10
0 O.g&gl 315.142 14 0.0001
2 1 0.6462 78.29 1 0. 0 78.304 é 0.0001
2 0.1792 21.71
0 0.5461 287.359 14 0.0001
3 1 0.5546 75.72 1 0.8490 77.756 6 0.0001
2 0.1778 24.28
' 0 0.5353 J24.981 10  0.0001
4 1 0.6279 80.98 1 0.8714 71.560 b 0.0001
2 0.1475 19.02

ZNumber of Discriminant Functions uged in each analysis.

b
power).

CRelative percentage of each Function in discriminating between groups.
dNumber of Punctionsg which significantly contribute to discrimination between groups.

®Deno tes decreasing contribution made by each successive Punction (higher values repressnt

decreased power).

Denotes relative ability of each Function to separate groups (higher values represent greater

g8t
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Table B6 - Summary Table for Unstandardized Discriminant
Function Coefficients.

Discriminant
Analvpip Variable Fune, 1 Fune, 2 Pune, 3 PFunc. &
1 Sex -002898 o. 186 001“?3 1'0 16
SES -0.2193 ~0.412 -1.8091 0.0k60
Age -0.0328 «0,0214 -0,0477 «0,1729
F.5.1Q 0.0 0.0131 -0.0048 0.1127
Spatial 0.035 -0,0857 -0.1633 ~0.2056
Attention 000760 =0,2066 0027?? ‘003092
Comprehen. 00011? 0.168“‘ "0.20 s -0.3'4-‘&9
Discrepancy 0.1978 -0.8557 -0,1942 0.1568
Constant -3.83 1.5037 6.1598 ~2.6552
2 F.5.1IQ 0.0583 -0.0189
’ Digerepancy 0.2736 =0.9002
Attention 0.0666 =-0.,15B89
Comprehen, -0,0317 0.2456
Sex -0.3087 o.oosg
SES ‘0.2328 "Ot 167
Agﬂ -0.051&9 00077‘#
Conatant =-3.73%0 0.8611
3 Diserepancy 0.202) -0.8987
Attention 0.1605 -0,1505
Comprehen, 0.1242 0.1985
Spatial 0.1350 -0,0560
Sex -0.29 0.0032
SES -0.3273 -0.1512
Age ~0,0u66 0.0778
Constant -1.7481 0.3515
N Digerepancy 0.2638 -1.0617
FGS-IQ 0.062‘4 "0.0029
Sex -0.2879 0.0485
SES -002511 '002110
Age '050593 0-108?
Conﬂt&nt '3 0923? 0 . 1638

NOTE: Discriminant scores for individual cases may be
computed by multiplying the raw values of the assoclated
variables by these coefficients and summing them together,
They are added to the constant to adjust for the grand
means.



Table B7 - Group means for first and second Discriminant Analyses.

LD EMI El Other None Total
Sex 1.2132 1.3895 1.2174 1.2000 1.2275 1.2461
SES 2.2893 2.5474 2.5435 2.3600 2.2434 2.3432
Age 10,8115 12.2713 10.7576 11.4638 10,0959 10,8697
F.5.1Q 87.5584 67.8737 88.7609 81.3400 92.1111 85.3657
Spatial 9,0305 6.3263 9,3623 8.4133 9.5785 8.7377
Attention 6.9213 4.9895 7.6304 7.4000 8.2460 7.1352
Comprehension 8.2014 L.8070 8.1449 7.1000 8.5432 7.6545
Discrepancy 0.3898 0,9027 1.3619 1.1899 1.0910 0.8508
LD EMI None Total
F.S5.1Q 87.5584 67.8737 92.1111 85.4595
Discrepancy 0.2095 0.9632 0.8112 0.5948
Attention 6.9213 L,9895 8.2460 7.0603
Comprehension 8.2014 L.8070 8.5432 7.6653
Spatial 9.0305 6.3263 9.5785 8.7117
Sex 1.2132 1.3895 1.2275 1.2536
SES 2.2893 2.5474 2.2434 2.3222
Age 10.8115 12.2713 10.0959 10.8186

48T
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