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ABSTRACT

SEVEN PSYCHOEDUCATIONAL TESTS WERE ADMINISTERED TO
2,767 THIRD AND FOUFTH GRALERS TC SCREEN FOR UNDERACHIEVERS WHO WERE
THEN INTENSIVELY STUDIED THRCUGH PSYCHOEDUCATIONAL TECHNIQUES AND
GIVEN OPTHALMCIOGICAL, NEURCLOGiICAL, ANLD ELECTROENCEPHALOGRAPHIC
EXAMINATICNS. THE RESULTS WERE THAT 15% WERE DEFINED AS
UNDERACHIEVEES (FAIL WAS BEIGW LEARNING QUOTIENT OF 90) AND HALF OF
THESE HAD A LEARNING DISABILITY. THE LEARNING DISABILITY GROUP WERE
INFERICR TO ALIL GROUPS IN VERBAL TESTS AND LANGUAGE SKILLS; THEIR
FROCESSES OF COKRGANIZING EXPERIENCE APPEARED DIFFERENT; AND THEIR
SOCIAL MATURITY WAS BELOW AVERAGE. THESE CHILDREN SHOWED NO GREATER
INCILENCE OF VISUAL DEFECTS INDICATING A NEED TO EMPHASIZE BEHAVIORAL
AND MEDICAL ASPECTS IN REMELIATICN. SOME CHILDREN WITH DEFICITS IN
LEARNING SHOWED DYSFUNCTIONS OF THE BKRAIN AGAIN INDICATING THE NEED
FOR MELDICAL DIAGNOSIS AND ATTENTION. THERE WERE INDICATIONS THAT THE
UNDERACHIEVERS SHOWED MORE SIGNS OF NEUROLOGICAL DISTURBANCE WHICH
SUGGESTED A RELATICNSHIF EETWEEN THESE DISTURBANCES AND LEARNING
DEFICIENCIES. TEACHER RATINGS ON THE BASIS OF THE PUPIL RATING SCALE
USED WERE FOUND TO BE CF CRITICAL USEFULNESS. EXTENSIVE TABLES OF
RESULTS ARE INCLUDED. (AUTHOE/JN)
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SUMMARY

Through 1965-66 a pilot study involving 561 children was conducted,
The results which included all phases of the anticipated ‘investigation
indicated that an intensive research project -on learning disabilities
would be rewarding, Thereby, a plan was formulated to.proceed with a
study of third and fourth grade children, The objective was to screen
for and select .those who were failing to learn at their level of
expectancy. All underachievers were to be studied intensively using
psychoeducational techniques and they were to be given ophthalmological,
neurological, and electroencephalographic examinations. This intensive
phase of the research project covered the period of 1966-1969., The
findings of each portion of the investigation were as follows,

Screening

A battery of seven psychoeducational tests was administered to
2767 third and fourth graders, The criterion for pass-fail was a
learning quotient of 90, This quotient represented the ratio of
achievement to expectancy for learning., On this basis 15 percent of the
population were defined as underachievers—further study revealed that
approximately one-half (7.5 percent) of these fell into the learning

disability category.

Statistical treatment emphasized comparison of those who passed
and those who failed the screening criteria, These groups differed in
various respects, A primary difference concerned the intercorrelation
and factor analysis results, These findings indicated that those who
failed the criteria were unable to normally interrelate verbal and
nonverbal experience, The factors of mental ability were less associated,
Hence, learning processes might vary and be less successful in comparison
with the normal., The results from the intensive studies also disclosed

this variation between good and poor learmers,

Psychoeducational Study

A total of 627 children were seen for individual evaluation., The
psychoeducational study revealed differences between the experimental
and control groups; The experimental populations were lower in mental
ability but this variation was not considered a primary basis for the
extent to which they manifested deficits in learning., Moreover, the
borderline and learning disability groups were comparable in intelligence,
though they varied in the degree of their learning deficiency, Ia’
general, the normal control groups fell at the high-average level
intellectually, whereas the experimentals were of average mental ability,
The profile for those with learning disabilities varied from the normal,
Their pattern was to score higher on performance tests of intelligence
while the normals were higher on verbal tests,

Both the borderline and learning disability groups were inferior
to the controls on measures of educational achievement, The least
difference appeared on tests of auditory language and auditory memory.,
While these experimental groups were similar to each other on auditory
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functions, both were inferior to the normal, The borderline and

. learning disability subjects differed substantially in facility of

learning to use the read and written forms of language, the learning
disability children being most deficient., Through discriminant analysis
it was determined that ability to syllabicate was a critical factor as
far as successful learning was concerned, The implication is that both
auditory and visual processing must be intact if educational achievement
is to be adequate, if potential is to be actualized, Reading compre-
hension also proved to be highly useful in dlfferentiating ‘between

good and poor learners,

Another outcome of the psychoeducational investigation derived
from the intercorrelation analysis, The pattern of relationships varied
for the experimentals in comparison with the normals, We concluded that
the processes by which the learning deficient child organizes experience
are different from those used by the normal child, For example, coding
ability correlated with other mental abilities in the normal but not in
the experimental subjects, More generally, for the normal learners
verbal and nonverbal mental abilities were highly correlated but, in
contrast, these abilities often showed only slight or no relationship
for the experimental groups., These findings suggest a difference in
the psychology of learning which may be critical in planning for special
education, This possibility was enhanced by the correlations between
mental ability and educational achievement because these also differed

significantly for the two groups,

O0f unusual interest, also, was the fact that scores on a personality

test revealed no difference between the experimental and control groups,

Emotional disturbance did not characterize the children with deficiencies

in learning, However, those with deficits in learning were.inferior in
social maturity; when learning was below expectancy the . child was below
average in development of ability to care for himself, ‘This disturbance
of development of independence occurred despite the fact thdt motor

ability was intact,

The psychoeducational study, corroborating the pilot study, revealed

that approximately 7 percent of the total population might be designated
as having a learning disability, This portion of the study clearly
indicated variations from the normal when a learning deficiency was
present, moreover, these variations were of the type that must be

recognized if we are to meet the needs of this type of handicapped child,

Ophthalmological Study

While there have been persistent claims to the effect that visual
defects are common, if not characteristic, in children with deficits
in learning, the results of this investigation indicate otherwise,
When children with learning disabilities (who have no additional handi-
caps) are stringently compared with the. normal, they do not show a -
greater incidence of visual defects,

The primary contribution of this facet of the research study is
the manner in which it clarifies the nature of a learning disability,
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Eye disorders or ‘visual impairments per se are not an integral part of
the problem so far as our results are concerned, By inference we
conclude that this type of handicap cannot be attributed to a malfunction
of vision, hence, the need to focus attention on other facets, behavioral

and medical,
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: Electroencephalographic Study

IR

Summarizing the results of the electroencephalographic study,
relationships between electrocortical abnormalities and learning
disabilities appeared for the borderline group. In other words, for
: those with the least severe deficit in learning, classification on the
basis of normal or abmormal favored the control group. Further analysis
disclosed that focal slow waves appeared more often in .these children,

LARE LSS e
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Another result of considerable interest was the fact that children
with nonverbal disturbances of learning much more often than the controls
had abnormal electroencephalograms, An implication might be that when
the brain involvement is on the right hemisphere, the EEG more often

reveals dysfunctioning.

by ¢ EERS B ek Aty Y

A final analysis disclosed that children in the borderline group
\ more frequently scored lower than the controls on psychological tests
: which discriminated between those with normal and abnormal EEG's.

f While the findings for this aspect of the total study were not

i highly definitive, the results support the initial postulation, Some
children with deficits in learning show evidence of having dysfunctions
in the brain. Accordingly, electroencephalography not only is useful
diagnostically but such studies emphasize the need for medical attention

for children with this type of handicap.
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3 Pediatric Neurological Study

There has been speculation as to the role of neurology in relation

! to learning disabilities., The data from this portion of the research
. project were revealing in this connection, Although the neurologist

was restricted, examining the subjects without knowledge of the history,
without information as to whether the child did or did not have a
learning disability, it was demonstrated that to some extent neurological
disturbances characterized children with deficits in learning.

S G A ey A,y T A e B

Though no profile of neurological disorders evolved, two individual
signs differentiated between the borderline and control groups. The
children in the borderline sample showed a disturbance of graphesthesia
on both sides, right and left., In addition, those in the learning
disability group were deficient in horizontal movement of the tongue,

LB et g S R R

Also, a difference appeared for the learning disability sample
; when type and degree of the involvement were considered, More children
3 with nonverbal learning deficiencies were classified as abnoimal
neurologically. If nonverbal deficits are viewed as deriving mainly
from the right hemisphere, then this type of disturbance seems to be
more ascertainable by the pediatric neurologist.,
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Perhaps the most noteworthy positive findings were those disclosing
the incidence of neurological signs., Both experimental groups (border-
line and learning disability) showed many more signs of neurological
disturbance in comparison with the normal, The borderline exhibited more
suspect (soft) signs and the learning disability more clearly abnormal
(hard) signs, In terms of the paradigm for this investigation we may
conclude that when the deficiency in learning is mild to moderate the
neurological involvement also is moderate, Similarly, when the learning
deficiency is marked. the neurological disturbance also is marked,

Though restrictions were imposed on the examiner, this study suggests
that relationships exist between neurological disturbance and deficiencies
in learning, There are implications both for neurology and special
education, Presumably the needs of this type of handicapped child will
be met only when these disciplines combine approaches and provide
remediation jointly.

Pupil Rating Scale

The pupil rating scale was developed experimentally and used in
conjunction with a number of other techniques in an attempt to evolve
economical procedures for identification of children with learning
disabilities, The results clearly indicate that teacher ratings
obtained on the basis of this scale are of critical usefulness, The
rating scale scores successfully discriminated between children with
learning disabilities and normals in all of the comparisons, Moreover,
it was demonstrated that the ratings were not contaminated by factors

.of sex or school grade, As a technique, the pupil rating scale was one

of the most reliable procedures to come out of this investigation.,

F T N Nk A - . o ¥

i AVt AN L

b ndd s et e Bl

AR et BT o (P g sl

PITETA

B RN TS £ SN

Y NN Y

R B,

WY BE NN Y B M e BNILT 0,

.
» .-
AN ST B R 4 2

o T FBYR

stz by e s pentasen W NS o8 LT RSP T AT R OV I B o T D RGN TR 0 AN NI ey st

s
*‘.)~_ o



s nst IR EP T R 3w T e e N PO I, i st S8E AR TS T S 2B M DI AT F R APIT T AAR AN DT 0 R L0 B N T AT L Y Z e T SN SO P Y W B LS L er e B 3 et o780 3 A
) N

INTRODUCTION

ROTE FM S BT Tt 75 S0, Wyt d Y By et

I B RN VIS 3 gt B N Ay DAL L AL S )

Py

B T M

o

n,

A

b

P
PR

PNPEIN

O A A IRY YHRYN

SNIT NFg l B e

Ay ey

2ad

e E O S BT 24 7R p A L B s) vt v, A8 A e s Y CE TR TN i ol > : E - o T
2 SHEF IS 2 TR L TR B ans] v IS RS TS ST E Ry AR ST TR 2 N3 AT T O Bl et 20y € Remts tvge s DRSS amlat D B 5 41 s el i KRy §Y Lk St AT G e S S AT € Mt S e L TN e $ 2 iy 7R S MRS gt S




e G

INTRODUCTION

In 1964 contact was made between Northwestern University's
Institute for Language Disorders and the Bureau of Neurological and
Sensory Diseases of the United States Public Health Service to discuss
a possible research project to explore the many facets of learning
disabilities, National interest in the perceptually handicapped, the
minimally brain damaged, or the child described as having psycho-
neurological learning problems had brought many requests for such
research, It was determined that an all-inclusive study was needed
to provide direction for work in this area of childhood disabilities,

A year of planning by the staff of the Institute for Language
Disorders followed, Contacts were made with five public school dis-
tricts and interest was expressed in co-operating with the University
and USPHS, Test batteries and medical procedures were studied to
determine their feasibility. A trial run of the psychoeducational
screening battery was conducted at the Bell School in Chicago in 1965,

The study began officially in the fall of 1965 in the Northbrook
Public School System, Data gathering was completed in November of
1968, with statistical analysis and completion of reports continuing
through June 1969, Names of the professional and consulting staff
associated with the project are presented in Appendix D , pages

The United States Office of Education defines a learning disabil-
ity as "one or more significant deficits in essential learning
processes requiring special education techniques for remediation.,
Children with a learning disability generally demonstrate a discrepancy
between expected and actual achievement, in one or more areas such as
spoken, read or written language, mathematics and spatial orientation,
Such disabilities are not primarily the result of sensory, motor,
intellectual, or emotional handicap or lack of opportunity to learn,'
Despite this definition there has been much subjectivity and opinion
concerning the nature of deficiencies in learning. 1Isolated professional
approaches have characterized much of the work,

The study of learning entails all aspects of man's behavior,
normal and abnormal. Various disciplines are engaged in research that
can be expected to expand our knowledge and increase our understanding
of this important aspect of man's behavior, Children learn normally
only when certain integrities are present and when proper opportunities
for learning are provided, A variety of approaches to the study of
learning is needed because of the number of aberrations that may be
causative, These aberrations have been viewed as being of three
principle types: those distinctly psychological, (emotional in origin),
those that derive from disturbances of the peripheral system, and
those that derive from dysfunction in the brair,

Until recent years the brain dysfunction category included only

those with gross neurological involvements resulting in mental retard-
ation or cerebral palsy., We assume that minimal brain damage existed
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in the past but only since refined techniques for the evaluation of
learning have become available has it been possible to differentiate
this condition more accurately, Although definition remains difficult,
operationally it is necessary to view these children as having a dys-
function of the brain that is not manifested in gross neurological
signs but that results in severe disabilities in learning and adjust-
ment and in the actualization of what might be even high intellectual
potential, This is the population that is unable to normally compre-
hend, speak, read, write, tell time, play, calculate, distinguish
right from left, and to relate well with others, although they are not
mentally retarded, have no sensory impairments, are not primarily
emotionally disturbed, and do not present problems mainly in motor
functioning, They have integrity and competence in genmeral but they
cannot profit normally from experience; they have a deficiency in
learning, but not an incapacity to learn. It was through the need to
find a new, more appropriate and meaningful designation for these-
children that the concept of minimal brain damage and learning dis-
abilities arose, It is toward the continuing need for better defini-
tion of this problem, toward improved diagnostic, medical, and education-
al management, that research is directed at this time, The present
study is concerned especially with the development of criteria by
which differential diagnosis can be achieved more definitively,

Ob jectives and Study Design

Identification and diagnosis of children with learning disabilities
has been arduous by virtue of the complex procedures involved, There
is need for simplified yet valid criteria for diagnosis so the problem
can be alleviated on a large scale basis,

The objectives of the present study were to derive such criteria
for early identification and diagnosis through determining the most
sensitive and valid indicators, More inclusively, the basic objectives
of this investigation can be summarized as follows:

1, To develop and validate screening procedures for use with
school age children so that identification of those with learning
disabilities would be facilitated,

2, To establish four types of diagnostic criteria (meurologic,
electroencephalographic, ophthalmologic, and behavioral) as indicators
of neurogenic learning disabilities, The study comprised two phases,
The first concerned screening of public school children to identify
those who might have learning disabilities, The second consisted of
making an intensive evaluation of the group who failed the screening
test criteria and an equal number of control subjects, matched by sex,
age, school, and classroom, The intensive evaluation included psycho-
logical-educational examination, as well as neurologic, electro-
encephalographic, and ophthalmologic studies,
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THE PILOT STUDY

In preparation for the research study of children with minimal
brain damage, a pre-pilot study and a pilot study were undertaken,
The research staff was able to equate their abilities in group and
individual testing as well as to analyze the tests to be used in the
final project, The findings of the pilot year were made available to
the project consultants in order to obtain their assistance in additional
planning for the project,
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Pre-Pilot Study

A screening battery (description follows) was administered to
three classes, two third grades and one fourth grade, in a public
school in Chicago., The scores were tabulated and learning quotients
were calculated for reading, spelling, arithmetic and written language.
The results of this program were evaluated by the project staff and
discussed with consultants to the project, There was evidence that a
large false-positive group was being identified, A refinement of the
screening procedures for selection of the experimental group was
indicated, It was clear that simply lowering the cut-off point on the
learning quotient was not the solution; it might ' *iminate a number of
children who in fact had psychoneurological learning disabilities, In
other words, the result would be a large false-negative group, an even
more serious problem,
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Final clarification of the screening procedures could not be
accomplished until intensive study was made of the experimental popu-
lation, including the potentially false-positive group now identified
by the screening battery, The characteristics of the false-positive
g group should be considered, Hence, with advisement from the project
& Cconsultants, the project staff concluded that a more extensive pilot
study, involving both the screening and intensive study methods,

p should be undertaken to refine procedures and to eliminate redundancies,
£ It was the feeling of the project staff and the project consultants,

' following a refinement of the various diagnostic approaches, that a
reappraisal of the sample size required for the total project was
indicated,
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As a result, the plan and design included a pilot study in which
500 children were screened. The expectation was that between 20 and 25
percent would be identified as probably having a learning disability,
These, together with an equal number of normal (control) children,
were to be studied psychologically, neurologically, electroencephalo-
graphically and ophthalmologically, The data collected were to be
analyzed statistically to ascertain those techniques having greatest
value in determining neurogenicity,
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Following this extensive pilot investigation, all the techniques
were to be re-evaluated, eliminating those tests that failed to dis-
criminate between the groups. Those showing any predictive value
were to be retained and used in the final battery,
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The Pilot Study

[l LR T

One school district of 514 third and fourth grade children (275 in
third grade and 239 in fourth grade) was selected for the pilot study,
The screening battery was administered to this population, On the
basis of the learning quotients derived from the test scores, an
experimental and a control group were selected, Criteria for selection
of these groups was in accordance with the criteria established by the
research design, The experimental subjects demonstrated a deficiency
in learning (a learning quotient of 89 or below); control subjects
demonstrated adequate achievement in all areas of learning and were
matched with experimental subjects by sex, grade, and classroom
placement, The control and experimental groups selected were studied
intensively, behaviorally and medically, A statistical analysis was
made of the data ottained in the screening and intensive phases,

The school district selected met the following criteria, There
was a sizable pool of third and fourth grade children, excellent
parent groups, good liaison with practicing physicians, and available
educational and professional resources. In preparation for the study,
meetings were held with the superintendent, special services personnel,
and the Board of Education, Parent meetings were scheduled to explain
the research project to the community and to obtain a signed permission

slip for each child who would participate in the intensive psychological-

educational and medical examinations.

Selection of Experimental Population

Learning qubtients were computed on the verbal, nonverbal, reading,

arithmetic, -spelling, and written language portions of the screening
battery. Third and fourth grade children participating in the study
were classified as either (1) those passing the screenlng battery and

(2) those failing the screening battery,

Children PassingAScreening,Batterx; A child obtained learning
quotients of 90 or above on all areas examined in the screening
battery when classified in this category,

Children Failing Screening Battery: Children were placed in this
category if they obtained a learning quotient of 89 or below on one or

more of the screening battery tests,

Children were eliminated from further consideration if they obtained

an IQ of less than 90 on both the verbal and nonverbal portions of the

PMA, Children known to have a serious hearing loss or physical problems

were also eliminated,

Pilot Study Procedures

The research staff in the school district screened 275 third
graders and 239 fourth graders, Three members of the research staff
spent three days per week for three weeks in the schools to accomplish
the screening, Randomization of test administrator, time of day for

11
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testing, and order of test administration was accomplished by the 3x3
Latin Square technique,

The following tests were used in the Screening battery:

1. S.R.A, Primary Mental Abilities Test (Revised 1962), for grades 2 - &,
This test was designed to provide both multifactored and general measures
of intelligence and was used to determine separate measures of verbal and
nonverbal mental ability, '

2, Metropolitan Achievement Tests, Elementary Battery for Grades 3 and 4.
This test comprises a coordinated series of measures of achievement in
reading, spelling, and arithmetic,

3. Picture Story Language Test devised to measure written language:
productivity or length of expression; syntax or correctmness of the
expression; and abstract-concrete or quality of the ideas expressed.

This screening battery formed the basis for the selection of sub-
jects for Phase II of the investigation,

A Pupil Rating Scale was also developed for use by the classroom
teacher, This scale was to evaluate areas which could not be screened
in group situations, The pilot study scale was only moderately effective
in descriminating the different groups of children, and was redesigned
for use in the succeeding years of the research study., The details of
the scale and its use in this study are discussed in a separate section,

Results

Table 1 summarizes the scores obtained on the pilot population
when the Primary Mental Abilities Test was administered, The group
testing revealed an average verbal IQ of 112,6 and an average nonverbal
IQ of 108,5.

In addition to mental ages, achievement ages in five learning areas
were derived from the screening battery, The learning areas were verbal,
nonverbal, reading, spelling, arithmetic, and written language, The
Picture Story Language Test proved a cumbersome technique when admin-
istered as a group screening test; it required too much time to score
to be appropriate as a screening measure, - Therefore, the scores from
the Picture Story Language Test were not used in the selection of the
group who were categorized as failing the screening battery, and the
test was eliminated from the final screening test battery,

Table 2 summarizes the achievement scores obtained on the pilot
screening population when they were grouped into the five learning areas,
The achievement scores were approximately one year above the average
chronological age and grade placement,

Using the concepts of expectancy age and achievement age, a learning

quotient was computed for each youngster participating in the screening
phase of the project, The purpose of the screening battery was to
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TABLIE 1

SUMMARY OF SCORES ON PRIMARY MENTAL ABILITIES TEST:

SCREENING POPUIATION (N = 514%)

Subtest

Mean

SD

Range

Verbal IQ

Verbal M.A.

Perceptual Speed IQ
Perceptual Speed M.A.
Spatial Relations IQ
Spatial Rélations M.A.
Average Non-verbal 'IQ

Average Non-verbal M.A.

112.60
9.96
106. 90
9.58
109.50
9.80
108. 50
9.69

11.56
1.11
10. 50
1.04
15.10
1.28
10. 90
0.99

74.0 142.0
7.0 12.5
73.0 139.0
6.7 12.5
67.0 153.0
6.3 12.7
74.0 139.0
7.0 11.9

*Mean chronological age = 8.92
SD = 0.61
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SUMMARY OF ACHIEVEMENT SCORES:
SCREENING POPULATION (N = 514%)

TABLE 2

I WA w e e

Test

Mean SD Range

Reading
Word Knowledge Grade

Word Knowledge Age

Word Discrimination Grade
Word Discrimination Age

Reading Comprehension Grade

Reading Comprehension Age

Spelling
Spelling Grade

Spelling Age

Arithmetic
Problem Solving Grade
Problem Solving Age

Auditory Receptive Language
PMA Verbal M.A.

Non-Verbal Learning
PMA Average Non-Verbal M.A.

5.15 1.25 1.9 7.9
10.30 1.27 7.1 13.2

5.07 1.03 1.9 7.9
10.26 1.04 7.1 13.2

4.87 1.39 1.3 7.9
10. 04 1.41 6.6 13.2

5.45 1.33 2.0 7.9
10. 64 1.37 . 7.2 13.2

4.49 1.05 2.3 8.2
9.66 1.05 7.5 13.2

9.96 1.11 : 7.0 12.5 :

9.69 0.99 7.0 11.9

*Mean chronological age = 8.92
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identify the high-risk population of which neurogenic learning dis-
ability children would comprise one segment, The need remained to
establish a cut-off score for identification of the high-risk group,
In establishing the cut-off score, the research staff turned to data

from intelligence testing,

By convention, an IQ of 90 is considered within limits of normal
intellectual functioning., Applying the same criteria to the learning
quotient distribution, 90 percent efficiency would be defined as
adequate functioning; learning quotients of 89 or below were taken
as indications of failing the screening battery., All children who
obtained one or more learning quotients equal to or below 89 were
included in the failed screening sample,

Applying this criterion to the pilot study screening population,
73 children or 14,2 percent were identified as the¢ failed screening
group, Table 3 summarizes the grade and sex distribution, Permission
for intensive testing was granted by the parents of 50 of these
children; 23 children were not available to the study for further testing,

From the remaining children in the screening population for whom
permission had been received for participation in the study, 109 con-
trol subjects were selected at random. A sufficient number of children
were selected so that a control subject was matched with each experi-
mental subject for sex and classroom placement,

In the intensive portion of the pilot study 160 children were seen,
All children were required to demonstrate integrity of sensory capacities,
intellectual functions, and emotional adjustment in order to qualify for
the final study sample, Hearing was screened at 35 db (ISO 1961 stan-
dard) in each ear at 500, 1000, 2000, and 4000 Hz, If a hearing loss
greater than 30 db was evident in either ear, the child was considered
to have failed the hearing criterion; three children fell into this
category.

Both near and far point visual acuity were determined by the
ophthalmologist, The line of demarcation for a visual impairment
originally was set at 20/30, If near or distant vision in either eye
(corrected if the child wore glasses) was measured at 20/40 or poorer,
the child was considered to have failed the criterion for vision.
Twenty-one children fell into this category,

All children were required to attain an IQ of 90 on either the
verbal or nonverbal scale of the WISC, Only one child failed this
criterion for intellectual functioning, .

Emotional adjustment was evaluated using the Children's Personality
Questionnaire, Scores were obtained on an anxiety-adjustment scale,
Children with scores of 40 and above were considered to have failed the
criterion for adequate emotional adjustment, Three children fell into
this category.

In addition to determining levels of sensory, intellectual, and
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TABLE 3

GRADE AND SEX DISTRIBUTION OF THOSE
FAILING THE SCREENING TEST CRITERIA

Third
Sex Grade

Fourth
Grade Total

Total 33

29 51

11 22

40 73

16
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emotional functioning, tests covering auditory and visual analytic
skills, comprehension and use of the spoken word, reading, spelling,
written language, arithmetic, nonverbal behavior, and motor ability
were administered by the research staff,

Table 4 presents the tests which were included in the pilot
year intensive psychoeducational evaluation. In the area of mental
ability, seven different measures were included, providing twenty-
eight scores, In the area of educational achievement, six different
measures were used, giving thirteen scores, Ten other measures
covering motor ability, emotional adjustment, orientation, social
maturity, sensory acuity, articulation and auditory discrimination
completed the pilot year intensive psychoeducational battery,

The various tests were grouped to represent selective learning
areas., Table 5 reveals the learning areas represented by the test

battery,

Criteria for Defining Learning Disability Children

The WISC subtest raw scores were converted to test ages using the
conversion table provided in the manual; verbal and nonverbal mental
ages were computed, The higher' MA (verbal or nonverbal) was used,
together with the CA and Grade Age at the time of testing to derive
an Expectancy Age, Then, using the mean scores in each of the six
learning areas outlined in Table 5 , six learning quotients were
computed for each child of the 160 children seen for the intensive

phase of the pilot study,

Table 6 presents the distribution of scores by learning area for
children failing the intensive battery, Forty-four children obtained
learning quotients of 89 or below on the intensive psychoeducational
test measures, Twenty-seven of these children had failed the screening
battery and seventeen had passed, Therefore, if a learning quotient
of 89 on the intensive criteria was to be used as the cut-off point
for definition of a learning disability child, approximately 23 percent
of the total third and fourth grade population would be included,

It was the purpose of the pilot study year to clarify precisely this

aspect because for practical reasons an unduly large number of children
could not be studied intemsively, Considerable discussion of these
results transpired, with assistance from the consultant committee,

It appears from the research results that a fortunate resolution
was accomplished, It was decided that the experimental population
should be comprised of two samples, One would be referred to as the
borderline group and the other as the learning disability group. All
children with an 1Q of 85 to 89 inclusive would be classified in the
first group, and those with an IQ of 84 or lower would be classified
in the second group, This procedure permitted study of children who
fell only slightly below their expectancy level, All of the research
results are presented accordingly. This means that the research data
include results for an experimental population consisting of two
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TABLE &4

INTENSIVE TEST BATTERY: PSYCHOLOGICAL-EDUCATIONAL EXAMINATION

Mental Ability

Wechsler Intelligence Scale for Children; The Psychological Corp, 1949
Detroit Test of Learning Aptitude; Bobbs-Merrill, 1959
Subtests: Verbal Opposites

Auditory Attention Span for Unrelated Words

Visual Attention Span for Objects

Orientation

Free Association

Designs

Auditory Attention Span for Related Syllables

Visual Attention Span for Letters

Oral Directions
Peabody Picture Vocabulary Test; American Guidance Service, 1959
Arthur Stencil Design Test; The Psychological Corp., 1947
Healy Picture Completion Test: I and II; C. H. Stoelting Co., 1943
Kent Emergency Scales; The Psychological Corp., 1946

Scales B, C and D

Goodenough Harris Drawing Tests Harcourt, Brace, and World, Imc., N.Y.,1963

Educational Achievement

Gates Basic Reading Series; Bureau of Publications, Columbia Uni., rev. 1961
Wide Range Achievement Test; C.L. Story Co., Wilmington, Delaware, 1963
Subtest: Oral Reading
Gates Russell Spelling Diagnostic, Bureau of Publications, Columbia Uni., 1937
Gates McKillop Reading Diagnostic, Bureau of Publications, Columbia Uni., 1962
Picture Story Language Test; Grune and Stratton, 1965
Metropolitan Achievement Test; Harcourt, Brace and World, Inc., 1959
Subtest: Elementary Arithmetic Tests

Motor Ability

Laterality
Heath Railwalking Test

Dynamometer

R R
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TABLE 4 - Continued

Emotional Adjustment
IPAT Children's Personality Questionnaire; Inst. for Personality and Ability
Testing, Champaign, Ill., 1960

Orientation
A Standardized Road-Map Test of Directional Sense; The Johns Hopkins Press, 1965

Social Maturity
Vineland Social Maturity Scale; Educational Test Bureau, American Guidance
Service, Minneapolis, Mimn., 1947

"

Sensory Acuity
Vision - Snellen Chart
Hearing -~ Pure-tone audiometer

Special Tests
Templin Articulation Screening Test
Wepman Auditory Discrimination; Language Research Associates, 1958
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TABLE 5

LEARNING AREAS COVERED BY PSYCHOEDUCATIONAL BATTERY

Learning Area

Auditory Receptive Language

Auditory Expressive Language

Reading

Written Language

Arithmetic

Non-Verbal

Detroit Test of Learning Aptitude:

Kent EGY: Scale D

Detroit Test of Learning Aptitude:

Verbal Opposites
Free Association

Oral Picture Story Language Test
Words Per Sentence
Abstract-Concrete

Gates Basic Reading Test:
General Significance
Level of Comprehension
Noting Detaills

Picture Story Language Test:
Total Words
Words per Sentence
Syntax
Abstract~Concrete
Written Spelling of Woxds

Metropolitan Elementary Battery:
Arithmetic Computation

~ Detroit Test of Learning Aptitude:

Designs
Goodenough~Harris Draw-A-Man
Healy Picture Completion Test:

Test I
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FATLED SCREENING (N=27)

TABIE 6

CHIIDREN WITH LEARNING QUOTIENTS OF 89 OR BELOW:
PASSED SCREENING (N=17)

TOTAL = 44

Case #

Screening

Classification AR AE

R

WL

A

Learning Areas with Quotients below 89
NV

92
393
257
409
436

83
149
170
248
163
362
474

505

143

453
78
307
27
428
246
49

151

256

394

56

105

249

319

3e7

374

481

136

420

89
89
87

87

86
86,

85

85

83

89 82
82

HEEEEEEEOOOOOQOERBEOQAOOEEBOOOOERBEEHAQOEOO MM

89

87

87

86

85
85

85

83

88

83

88
88

87
87
86

85

83

83.

83
86

89

89
89

85

87

87
87

86

83
88
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TABLE 6 -~ Continued

Case.#

Screening
Classification

AR AE

R

WL

A

Learning Areas with Quotients below 89
NV

483
308
506
560
378

97
107
204
480
145
473

FHONBROREOE

84 82
86

81

86
80
77
76

78
72

82
82
87
81
83
82
78
79
75
74
79

84
89

89
83
88

88

84
87

81

86

78
88

AR -~ Auditory Receptive
AE = Auditory Expressive

R

-~ Reading

E - Experimental
C - Control

22

WL - Written Language
= Arithmetic
NV - Non-verbal
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samples, each of which is compared with an independent normal compar-
ison group., As a research design, this procedure made it possible to

explore relationships between medical aspects and degree of deficiency
in learning,

To ascertain the number of children who are underachievérs, it
may be important to use the cut-off point of 1Q 89. When this was
done 24,3 percent of our third and fourth grade public school children

were included, Using the cut-off point of 1LQ 85, this percentage
dropped to 7.4 percent,

Evaluation of the Psychoeducational Battery

Purposes of the pilot program were to determine redundancies in
the test battery and to evaluate the proposed examination procedures,
Approximately 51 subtest scores were obtained for each child during the
full day's psychological-educational evaluation, Each score was
converted to a learning quotient for the learning disability children
(N=20) and compared with the normal controls (N=20), Table 7 summarizes
the means and standard deviations for 48 1.Q scores, Sixteen subtest
scores failed to achieve significance at the .05 level., Certain of
these subtests were eliminated: Peabody Picture Vocabulary Test;
Arthur Stencil Design Test; Healy Picture Completion Test II; Kent
EGY Scale C; Visual Attention Span for Objects; Initial Letters;

Final Letters; Vowels; Auditory Blending; the test of Directional
Sense and the Dynamometer Test, Tests of oral and silent reading
showed the most significant differences between learning disability
and normal children., Three scores derived from the Goodenough-Harris
Drawing Test were not converted to learning quotients., Comparison of

these raw scores for the two groups (Table 8 ) yielded significant
differences,

Medical Studies

The medical examinations were scheduled to follow the psychological
evaluations so that these studies could be explained to the children and
their parents, Neurological examinations, EEG, and ophthalmological
evaluations were scheduled within two to three weeks of the psychological
testing, The neurological examination preceded the EEG,

Following each examination, a short conference was arranged between
the parents and the medical examiner in order to discuss the examina-
tion findings., A final medical report was forwarded to the family

physician or pediatrician, No reports of medical examinations were
released to the school. ‘

The evaluation of the medical data was based on twenty learning
disability children and a normal control group. Although none of the
comparisons reached significance, certain trends were evident, It was
expected that these findings would yield significant differences when
the number of children studied was increased,
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: TABLE 7

LQ SCORES IN DESCENDING ORDER OF SIGNIFICANCE FOR COMPARISON
BETWEEN LEARNING DISABILITY AND CONTROL GROUPS

EARE DTy NI

PNl

&

g Learning

: Disability (N=24) Control (N=24)

] Variable Mean SD Mean SD t

§ Reading Vocabulary 89,2 9.9  108,5 8.1 =657 %k

§ Syllabication 86.4 11.0 106.6 8.8 -6, 2k

? Gates-Russell Oral

; Spelling Words 80.8 4.8 92,3 . 6.8 -6, 04*%%

: PSLT Abstract-Concrete 87.4 18,5 136.5  32.6 -5 7 1%k

é Reading Comprehension 81.9 1.7 96.9 8.6 =5,68%k%

: Written Spelling Words 86.5 5.5 1043 13,5 T

: Word Parts 98.7 10.7 113.1 7.0 s 924k

’ Gates-Russell Oral Spelling

: " Two-Syllable 87.2 16.2 108.6  11.2 ol 72Nk

: Oral Reading | 87.9 9.6  107.8  16.9 -4 Gk

% Gates-Russell Oral Spelling '

: One-Syllable 91,1 19.6 116.2 15,3 w4 39Hkk

% Nonsense Words 91.3 7.6 110.3 5.2 =4 24%%k%

i Gates-Russell Written Spelling

: Two-Syllable 85.6 4.9 103.9 12,4 w4 124k

% Detroit Designs 96,7 17.0  116.6  15.1 -3, 81 %k

% Gates-Russell Written

g Spelling Words 82,8 4,8 90,7 7.8 -3, 79%kk

; Note Details 90.6 9.5 101.4 8.2 -3, 774wk

: Understand Directions 90,7 8.4 102.0 1L.5 -3.49%%

. Arithmetic Computation - ~ 92,1 5.0 975 4.6 -3.46%

: PSLT Syntax 83.1 12,7  112.5  35.3 WAL

: PSLT Total Words 79.5 6.6 87.8 9.6 -3, 14%%

§ Detroit Auditory Span Words 76,3 15.1  94.6 20,6 -3, 13%*

§ Detroit Auditory Span Sentences 85,5 21.1  101.8  11.8 =2,95%*

§ Gates-Russell Written Spelling 7

{ One-Syllable 91,3 16.9 107.3  17.8 -2, 8%k

% General Significance 88.7 9.2 96.8 8.2 -2 ,83%%
Detroit Visual Span Letters 95.0 14,7 106.1 101.5 -2,69%
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TABLE 7 - Continued

Leérning
Disability (N=24) Control (N=24)
Variable Mean SD Mean SD t
Kent D 104.9 19,3 119.8 15,0 -2,65%
PSLT Words Per Sentence 84,7 11.8 98.8 21,2 -2 ,54%
Detroit Orientation 97.1 13.1 105,8 11,8 -2,16%
Detroit Verbal Opposites 103.7 12,7 111.6 10.4 -2,09%
Direction Sense 86.6 28,1 109.1 37.9 -2,07%
Detroit Oral Direction 97.6 21,5 109.9 20.0 -1.82
PSLT Total Sentence 80.9 9.6 91.8 25,1 -1.78
Healy I 112,2 24,7 125,.9 24,0 -1.74
Healy II 103.1 27.6 118.5 29.3 -1.67
Oral PSLT Abstract-Concrete 103,7 34,6 123,.1 38.5 -1.64
Auditory Blend 95.4 6.6 91.4 8.2 -1.,49
Oral PSLT Words Per Sentence 95.3 12,7 103.8 26,3 -1.26
Heath 25.8 19,2 103,7 26,0 -1.06
Stencil Design 93.0 20,2 99.5 23.4 -.92
Detroit Visual Span Objects 108.4 J2,2 112.6 13.7 -.69
Kent C 100.4 9.4 102.3 8.8 -
Vineland 96.6 9.3 98.4 8.3 -.63
Peabody 113.1 12,2 110.8 10.5 -.62
Initial Letters 91.6 5.0 90.8 6.0 -45
Final Letters 92,1 5.3 91.4 5.8 -42
Dynamometer Left 107.9 11.9 106.5 12,0 -.37
Vowels 99.0 10.0 110.0 6.1 -.35
Dynamometer Right 104,.5 15,9 106.0 12,6 -.33
Detroit Free Association . 94.9 17.1 95.6 16.7 -.12
* p less than ,05
** p less than ,01
*%% p less than .001
25
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TABLE 8

MEANS, STANDARD DEVIATIONS AND t-SCORES ON THE GOODENOUGH-HARRIS
DRAWING TEST FOR THE LEARNING DISABILITY GROUP AND NORMAL CONTROLS

Test

Learning

Disability (N=24)

Mean

SD

Control (N=24)
Mean SD t

Draw-A-Man
Draw-A-Woman

Draw Self

24,6

24,1

24,3

8.5
7.9
7.3

30.6 5.8 "’2.53*

27.7 5.2 * "1.66

28,9 5¢7 -2,18%

* p less than ,05
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Electroencephalography: In the learning disability group 61
percent demonstrated at least one indication of abnormality on the
EEG, vhile 39 percent of the normals showed similar findings. Focal
slow wave abnormalities appeared for 17 percent of the learning
disability children as compared with a complete absence of this
abnormality in the control group, Extreme spindles were reported for.
22 percent of the learning disabilities, while only 6 percent of the

controls demonstrated extreme spindling,

A greater percentage of learning disability children had a back-
ground frequency of 8 - 8,9 than did the normals., Although the difference
did not reach significance at the ,05 level it is expected that there
would be a larger number of cases with a slower (immature) background
frequency in the learning disability group than in the normal group.

Neurology: Approximately 75 percent of both learning disability
and normal children demonstrated some neurological abnormality when
all '"hard" and "soft" signs were considered. As in EEG, no single
neurological sign seemed to characterize the pilot learning disability
sample, More complete analysis, comparing the presence of minor and
major signs and evaluating neurological "systems" (i.e., indications
of cortical, cerebellar, sensory, etc,), was to be made when a larger
number was available, It was postulated that statistical comparisons
might differentiate the populations and reveal disturbances that

characterized the learning disability group.

. hthalmology: The ophthalmological evaluation of the children
seen in the intensive portion of the pilot study revealed no significant
differences in abnormal-normal classifications or in comparison of the
experimental and control group on the individual items of the examina-
tion form. No single findings appeared to differentiate the learning
disability group from their normal comparison group in the pilot study,
In both groups, approximately fifty percent of the children had mixed

eye-hand dominance,

Summary

In view of the statistical findings for both the screening and
intensive battéeries, there was reason to assume that this study would

be revealing in regard to behavioral, neurologica. electroencephalographic,

and ophthalmological functions in children with learning problems and
children considered normal,

27

TR PR et L oy oF T

g

O NTT

SIS

P e

R

e e 1Y

o

o P

A AR g 1y S 0

R g L WURE L Ip o

e o [ TR

%



| 3
&
-
: |
5
(«))
o 5 2 ”
g & 3 w
. -~ “
PT_6 "
H3s |
v M O
g ,
m :
= H
. ,4
. &~ ‘ :

Ry R N L VT S

L

W

.

+

M4,

Q
IcC

P - it BT Ny g L - - > i g, . oz ~t - o E i o P x
% E R N R L L TN F P s s e L ES o e ez oy vetal .
p T S S B SRR R fi e G e N P o Sl 3 STl ST e e g Ty KR etk il im0 S gt et 0 e At B TS ey A

Aruitea

g D Ay e 4 o, oo
S togse T Lt AT S e e S B et e - ey SRErT w2
z s I




s TERNSHOWEN T ¢,

ek f Pran S B,

oA SSRGS, Wy TR g,

S A AR RS £

ESE RSN

SV oA T

Y v

E Y ALY

SIE S M B et L WA ),

AR P I T SRR AT TP P S 1T, A
[ sy R, R

(LN RS

LY

i FEFRTHR, LIt Pogs F5 0 THLRID S B gy S35 2 4 SPpAT

B T T L,

»
k1
4
A
oy
@
<
&
%
=
%
B
i
£
3
)
o
%
A
T
;

MINIMAL BRAIN DAMAGE PROJECT

Having completed the pre-pilot and pilot studies, adjusted test
measures and procedures, and conferred with the project consultants,
the final paradigm for the study was established.

The objectives of the study were:

1.

2.

to develop and validate screening procedureé for identi-
fication of children with learning disabilities.

to establish four types of diagnostic criteria (behavioral,
electroencephalographic, neurological, and ophthalmological)
for children with neurogenic learning disabilities.,

The procedures established may be summarized as follows:

1.

3.

A large population of third and fourth grade children was
to be screened, using group tests of mental ability and
achievement in learning. A teacher pupil rating scale
also was to be developed.

On the basis of an operational definition, using a learn-
ing quotient derived from the screening battery, measures
were to be calculated to identify two groups of subjects:
children failing the screening battery and children pass-
ing the screening battery.

All children failing the screening battery were to be
included if their parents permitted. These children were
to be matched with another child who passed the screening
battery and vho was of the same sex, grade, and classroom
placement.

The resulting groups of children were to be administered
four types of examinations: psychological-educational,
neurological, electroencephalographical, and ophthalmo-
logical, Also, case history information was to be obtained
on all subjects seen in this phase of the study.

On the basis of the intensive psychoeducational evaluation,
the subjects were to be redefined as- learning disability,
borderline, control, false control, false experimental, or
fatled criteria. Explanation of these categories follows
in the discussion of the second phase of the study.

Statistical analysis was to be accomplished with assistance
from the staff and facilities of the Northwestern Univer-
sity Computing Center and the project statistical consul-
tant. The programs of the Control Data Corporation 6400
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: ‘ and special programs written for this project were to be
; used in the analysis. The programs used in the study are
; to be listed in the Appendix. ]

Four school systems participated in the project. Each school was
; prepared for the research program through meetings with superinten-
% dents, supervisory staffs, and Boards of Education. 1In additionm, ‘
; orientation meetings were held with the third and fourth grade class- j
; room teachers and with the parents of the third and fourth graders
included in the study. All third amd fourth graders in each school
system were included in the screening phase but it was necessary to
obtain written parent permission for the children to participate in
the intensive phase of the study. (Copies of letters to parents and
parent permission forms are included in Appendix A .)

TR T

PRS2

PR A T

ARNRTY P IaIE e al s atieat

The project was met with enthusiasm and cooperation from all of
the school systems. 1In fact, the professional staffs of the schools, ;
, the parents, and the children made the project possible through their
] willingness to give freely of their time. 1In addition to attendance
at the orientation meetings and involvement in the three-hour group
testing session in the school, a six-hour psychoeducational testing
session was required, as well as a morning session for the ophthal-

: mological study, and a day at the medical school for the neurological
and electroericephalographic examination.

e v d e v

: The screening phase of the study was to provide data on the
: following questions:

% 1. What are the characteristics of the total research popu-
lation?

R Puy e R v, A SRR B sty 180S0 et 2 e B e

CONIS

2. What are the characteristics of each school sample?

R AR

A 3. What are the test score characteristics of children who
; fail the screening battery?

e

4., What are the test score characteristics of children who
pass the screening battery?

e N T ) J-\-Jmﬁl-,:r et Ry

FRPIP 4 L N

5. Which tests discriminate between the two groups of chil-
dren?

[ LRaRC -

6. 1Is the Learning Quotient a functional measure for selection
: of the two groups of children, experimental and control?

7. 1Is a rating scale a reliable indicator when used for
identification of children who present learning deficiencies?

3 TN AT e
T Pl A RO LTk LA g L TR g0t B e

PP R R L

S AT
SR, Lgpes weny

SRR

\
P

30

150 \zmwﬂ o Y e <G, P PR W

&

arAweet MR A N e et vl e w4 . .
b B e T Ll RS E s Bgs® % s gt 50y g e ABE « a o ekt Twh e



O i, S ot T LI @A

N s T a0 e Sy

sy

g

* A v

T

-

w4 Aiea T

an I

VL LT

L s e LI

4 ¥y

B R

Rl S

ST

ARG WO Sl e RS B

R

]
ks
§
H
I3
P
3
*
K
$
by
&
A
"
¥
2
3
4

The intensive phase of the study was to provide data on the fol-
lowing questions:

1,

2,

What are the primary characteristics of the samples, experi-
mental and control?

What tests in the psychoeducational battery discriminate the
groups most successfully?

Which medical findings are the most sensitive disecriminators
of children with learning disabilities?

What are the characteristics of the groups when information
from the case history is applied?

What are the relationships between case history information,
medical information, and behavioral findings?

How do the screening battery findings correlate with the
intensive psychoeducational test findings?
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SCREENING

FIRST PHASE
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MINIMAL BRAIN DAMAGE PROJECT
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SCREENING

Tests included in the screening battery were the same as those
discussed in the pilot phase of the study with the following exceptions,
The Picture Story Language Test was eliminated as it was found -to be
unduly time-consuming, This test was felt to be an excellent measure
for intensive study of the subjects included in that battery., The
Word Discrimination Test and the Word Knowledge Test from the Metro-
pclitan Achievement Tests also were eliminated; these tests did not
discriminate between underachievers and achievers, Moreower, the
Metropolitan Achievement Test of Reading Comprehension was highly dis-
criminating and in no instance did either the Word Knowledge or Word
Discriminatio~ Tests identify subjects who had not already been iden-

tifiedo

The f£inal screening battery, therefore, included the SRA Primary
Mental Abilities Test for grades 2-4 for measurement of verbal and
nonverbal mental abilities, The Verbal Meaning Test, the Spatial
Relations Test, and the Perceptual Speed Test were given in classrooms
of the third and fourth graders. The Reading Comprehension Test, the
Spelling Test, and the Arithmetic Problem Solving and Concepts Test
of the Metropolitan Achievement Test, Elementary Battery for grades 3
and 4, were administered to obtain estimates of academic achievement,
A summary sheet covering the scores obtained on each child from the

group testing is included in Appendix B .

The screening battery, in its final form, was reduced from three-
hour to two~hour groups. The tests were administered by the research
staff and hand-scored at the Center, The results were checked by three

different individuals to assure accuracy,

Learning quotient criteria were used for selection of those
failing the screening battery and those passing the screening battery,
The nonverbal average was used both as a measure of mental ability
and a measure of nonverbal functioning and included in the possible
areas of underachievement, That is, the child could be considered an
underachiever on the basis of nonverbal ability, reading, spelling,
or arithmetic, The verbal portion of the PMA had been used likewise
but it was soon found to be a poor criterion for underachievement and

was not included as a selective factor,

The subjects selected for study were drawn crom four suburban
Chicago, Illinois, school districts: School District #28 in Northbrook,
Illinois ;3 School District #73% in Skokie, Illinois; School District
#35 in Glencoe, Illinois; and Schoo District #64 in Park Ridge, Illinois.
School District #28 was used for the pilot study but these findings
were included in the final analyses., These suburban settings were
selected because the degree of cooperation demanded from the schools,
parents, and children necessitated sophisticated educational communities
where interest in learning disabilities had at least begun. Furthermore,
the goal of the study was to gather a group of "pure'" specific learning
disability youngsters and participation of those particular communities
afforded control of cultural and economic factors to an extent nog possible

in larger city school systems,
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Third and fourth grade children from the selected communities
comprised the sample for this project., It has been determined that
validity and reliability of both educational and medical measures im-
prove when evaluation is not attempted until approximatedly third grade
level, Moreover, the time required for the examinations was too great
for younger children, Thus, to assure the highest level of motivation
and interest, the third and fourth grade age levels were selected for
study, Two experimental groups were selected for statistical analysis;
a borderline and learning disability group with respective control
samples. The experimental population was matched on the basis of sex,
grade and classroom placement,

The research design, as previously presented, called for two phases.
The First Phase was the screening phase of the study, and the Hecond
Phase was the intensive phase of the study. The total plan recuired that
the first year be designated as the Pilot Study Year, The manner in which
the research population was studied is as follows,

A summary of the number of children included in the First Phase of
the screening portion of the study is shown in Table 9; 2,767 children
were screened, A total of 63 children were eliminated immediately
because of low IQ scores on the screening mental tests or because of
medical reasons which prohibited their continuing in the study. There-
fore, a population of 2,704 remained as the sample pool,

The screening test battery was developed as a broad selective
procedure, Table 10 reveals that the screening battery identified
approximately 15 percent of the school population as underachievers
in one or more areas of learning (nonverbal, reading, spelling,
arithmetic), However, the available population for the intensive
phase of the study was reduced to 10,13 percent when children were

.eliminated because of lack of parent permission,
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Total
Number
533
410
458

1366
2767

SUMMARY OF THE TOTAL SAMPLE INCLUDED IN THE SCREENING POPULATION

*Due to low I.Q. or for medical reasons

School
System

A

B

c

D
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TABLE 10

DISTRIBUTION OF THE UNDERACHIEVING POPULATION AND THE
NUMBER ELIMINATED BY SCHOOL

i School Percent of Number Percent after
System Number Total Eliminated Elimination Remaining

A 70 13.44 19 9.79 51

B 55 -13.82 11 11.06 44

P A R R T N A R I Ry

c 54 . 11.97 19 7.76 35

T S

D 231 17.32 87 10. 79 144

AP Yty Bt

TOTAL 410 15.16 136 10.13 274
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Reliability of Sample
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Because a number of children who met the criteria were not seen,
it was necessary to compare the results from the screening tests ob-
tained on the children meeting the criteria and seen for the intensive
phase of the study with the results for those not seen,

Descriptive statistics were completed by computer techniques for
the children who failed the screening battery and were seen for inten-
sive study, as well as for the population failing the screening battery
but who were not seen for additional study, Table 11 summarizes this
information, These samples also were studied by sex and by grade level

as shown in Tables 12, 13, 14, and 15,

A review of these data indicate that those seen and not seen
essentially were comparable except for differences in the spatial
relations raw score on the Primary Mental Abilities Test; those not
seen scored lower, The spelling and word discrimination test was
dropped in the final screening battery so this difference could not
affect the final outcome, Also, spelling was not used as a separate
category in the intensive battery so differences in this area could
not affect the final classifications,

When the groups were analyzed by sex and grade, again differences
appeared for the perceptual tests (PMA) but only for the third grade
girls; the third grade girls not seen scored lower, Only one other
significant difference appeared; the third grade boys not seen scored

lower on the PMA verbal mental age,

Though a few differences were found, this analysis revealed that
the subjects seen and those not seen basically were comparable, We
may conclude that the population seen for the second phase of the
study was representative of the total population of third and fourth

graders,
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TABLE 11

MEANS, STANDARD DEVIATIONS AND t-SCORES FOR SUBJECTS FAILING SCREENING
; BUT SEEN FOR INTENSIVE EVALUATION AND SUBJECTS FAILING SCREENING
BUT NOT SEEN FOR INTENSIVE EVALUATION

Seen Not Seen
‘ (N=274) (N=137)
¢ Item Mean SD Mean SD t
Chronological Age 9,12 .66 9,13 .68 -.12
PMA Verbal Raw Score 49,03 5.79 48,52 5.79 .85
‘ PMA Verbal Mental Age 9.66 1,11 9.36 1.15 84
PMA Verbal IQ 107.29 12,34 105.99 12,65 1.00
PMA Perceptual Raw Score 25,51 7,02 24,50 7.66 1.33
; PMA Perceptual Mental Age 8.84 1,04 8.68 1.14 1,42
PMA Perceptual IQ 97.61 11,57 95,46 12,51 1,73
PMA Spatial Raw Score 17,08 4,80 15,88 4,57 2 Ll
PMA Spatial Mental Age 9,22 1,39 8,86 1,26 2,60%%
PMA Spatial IQ 101.43 16.80 96,93 14,78 2,66%%
Mean Nonverbal Mental Age 9.05 1.05 8.79 1.07 2,32%
Mean Nonverbal IQ 99,80 12,23 96,41 11,69 2,69%%
PMA Verbal
? Learning Quotient 103,32 8.49 102,60 8.44 .81
; PMA Perceptual
, Learning Quotient 94,73 10,18 93,40 10,92 1,22
PMA Spatial
' Learning Quotient 98,90 14,33 95.23 12,68 2,55%
Mean Nonverbal '
; Learning Quotient 97.03 10,28 94,51 10.06 2,36%
l Metropolitan Reading
! Learning Quotient 95,24 13,27 97 .47 13,22 -1.61
Metropolitan Spelling
Learning Quotient 97.25 13,58 100,97 13,78 -2,61%%
Metropolitan Problem Solving
Learning Quotient 95.25 8.31 96,25 9.39 -1,10
38
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TABLE 11 - Continued

Seen Not Seén

(N=274) (N=137)
Item Mean SD Mean SD t
Metropolitan Reading
Raw Score 21,45 9,52 22,46 9,67 -1,01
Grade 3.73 1,44 - 3,90 1,49 -1,12
Age 8.91 1,45 9,08 1,50 -1,16
Metropolitan Spelling '
Raw Score 16,87 12,32 19,53 12,26 -2,06%
Scaled Score 47,07 10,62 49,28 10,51 ~2,00%
Grade 3.92 1,47 4,23 1,50 -1,99%
Age 9,09 1,48 9,41 1,51 -2,01%
Metropolitan Problem

Solving

Grade 3.71 «96 " 3477 1,03 -.60
Age 8.89 .96 8.95 1.04 "056‘
Expectancy Age 9.34 «56 9,31 .61 54

(N=130) (N=49)
Metropolitan Word Knowledge
Scaled Score 51,85 10,58 53.14 10,77 72
Grade 4.48 1.50 4.70 1.58 '086
Age 9.65 1,51 9,88 1,60 -,90
Learning Quotient 110,32 16,19 104,90 13,01 -1,77
Metropolitan Word

Discrimination
Raw Score 23,24 9,77 25.45 9,56 -1,36
Scaled Score 52,13 11,59 54,92 12,00 -1,42
Grade 4,39 1,28 4,69 1,31 -1,40
Age 9.55 1,27 9,85 1,31 -1,40
Learning Quotient 99,27 14,84 104,67 11,44 -2,30
* p less than ,05
*% p less than ,01
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TABLE 12

MEANS, STANDARD DEVIATIONS AND t~SCORES FOR CHILDREN FAILING SCREENING SEEN
AND CHILDREN FAILING SCREENING NOT SEEN FOR INTENSIVE EXAMINATION:

THIRD GRADE BOYS

.Séen Not Seen
(N=99) (N-37)

Item Mean SD Mean SD t
Chronological Age 8.66 46 8.68 49 ~.19
PMA Verbal Raw Score 47.45 5.29 45,54 5.53 1.85
PMA Verbal Mental Age 9,31 1.01 8.94 .88 2,00%
PMA Verbal IQ- 106,68 12,66 102,16 11,11 1.91
PMA Perceptual Raw Score 23,28 6.87 22,22 6,48 «82
PMA Perceptual Mental Age 8.49 1.06 8.36 1.03 .67
PMA Perceptual IQ 96,11 12,36 93.97 12,42 .90
PMA Spatial Raw Score 17.62 5.07 15,70 5.90 1.87
PMA Spatial Mental Age 9.39 1.47 8.88 1,57 1,77
PMA Spatial 1Q 105,77 17,82 98.97 19,97 1.91
Mean Nonverbal Mental Age 8.96 1.10 8.65 1,16 1.44
Mean Nonverbal IQ 101,24 13,14 96.65 14,24 1.77
PMA Verbal Learning Quotient 104,05 8.96 101,24 8.07 1.67
PMA Perceptual

Learning Quotient 95,00 10,63 95.19 10,96 -.09
PMA Sratial

Learning Quotient 104,88 15,00 100,49 16.15 1.49
Mean Nonverbal

Learning Quotient 100,18 10,67 97.97 11.57 1.05
Metropolitan Reading

Learning Quotient 92,37 8.59 92,95 10,45 -.33
Metropolitan Spelling

Learning Quotient 93,43 10.20 96,59 12,35 -1,52
Metropolitan Problem Solving

" Learning Quotient 94,30 6,22 96,65 7.58 -1.84
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TABLE 12 - Continued

Seen Not Seen

4 (N=99) " (N=37)
ILtem Mean SD Mean SD t
Metropolitan Reading o .
Raw Score 16,90 6,82 16,22 7.41 51
Scaled Score 40.42 7.48 39068 . 8. 15 051
Grade 3.07 . 082 3.00 91 43
Age 8025 082 8019 091 039
Metropolitan Spelling
Raw Score 10,45 8,67 11,78 9,37 -.78
Scaled Score 41,69 7,52 42,76 7.83 -o73
Grade 3. 18 097 3.32 1,04 "977
Age 8.35 97 8.51 - 1,03 -.84
Metropolitan Problem

Solving
Raw Score 9,97 5016 10.84 5¢99 -84
Scaled Score 40031 7019 41027 8021 "'066
Grade 3.23 «H8 3.34 0 67 -.87
Age 8.42 58 8.52 " o 66 -+80
Expectancy Age 8,94 37 8.82 035 1.74

(N=38) (N=15)

Metropolitan Word Knowledge
Raw Score 21,63 9,92 20,07 9,85 52
Scaled Score 45,76 8.65 43,80 8.99 74
Grade 3,60 1.05 3.43 1,01 52
Age 8.75 1,03 8.62 1,01 A2
Learning Quotient 93.79 18.45 98.40 10,82 -.91
Metropolitan Word ' '

Discrimination
Raw Score 17,61 8.69 16,33 8,93 A48
Scaled Score 45,50 9.89 44,40 10,32 «36
Grade 3.65 1.05 3.51 1.10 A3
Age 8.84 1,05 8.67 1,07 93
Learning Quotient 94.79 19 017 98.93 11077 "‘078
* p less than .05

¢
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TABLE 13

MEANS, STANDARD DEVIATIONS AND t-SCORES FOR CHILDREN FAILING SCREENING SEEN
AND CHILDREN FAILING SCREENING NOT SEEN FOR INTENSIVE EXAMINATIONS:
THIRD GRADE GIRLS

Seen Not Seen
(N=38) (N=28)

Item Mean SD Mean SD t
Chronological Age 8.60 42 8.50 .36 1.04
PMA Verbal Raw Score 45,13 7.60 45,89 5.67 =5
PMA Verbal Mental Age 8.99 095 9.04 91 -.20
PMA Verbal IQ 103.66 11.13 104.75 12,24 -.38
PMA Perceptual Raw Score 25,08 7.21 20,79 6.37 2,51%
PMA Perceptual Mental Age 8.78 1,06 8.11 1,02 2.54%
PMA Perceptual IQ 99.63 12,00 92,32 12,04 2.44%
PMA Spatial Raw Score 15.37  5.00 13.89 3.76 1.41
PMA Spatial Mental Age 8.73 1.31 8.26 <94 1.64
PMA Spatial IQ 97.37 17.03 92,93 12,10 1.18
Mean Nonverbal Mental Age 8.78 1,05 8.20 .83 2.42%
Mean Nonverbal IQ ' 98.74 12,88 92,82 10,21 2,01%
PMA Verbal ,

Learning Quotient 101.32 9.16 103.21 . 8,66 -.85
PMA Perceptual :

Learning Quotient 99.18 10.91 92,79 11.51 2,30%
PMA Spatial

Learning Quotient 98.76 13,95 94.39 10,57 1.39
Mean Nonverbal *

Learning Quotient 99.18 10,61 93,68 9,24 2,20%
Metropolitan Reading

Learning Quotient 97.05 12,66 98,07 10,56 -e35
Metropolitan Spelling '

Learning Quotient 96.68 12,49 100.18 13.81 -1.07
Metropolitan Problem Solving :

Learning Quotient 95.74 6.42 97.14 7.96 -e79
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TABLE 13 - Continued

Item

Seen
(N=38)
Mean SD

Not Seen

(N=28)

Mean

Metropolitan Reading
Raw Score

Scaled Score

Grade

Age

Metropolitan Spelling

Raw Score
Scaled Score
Grade

Age

Metropolitan Problem
Solving

Raw Score
Scaled Score
Grade

Age
Expectancy Age

19,61 8,82
43,39 9.50
3.48 1.25
8.66 1.24

13.03 11,52
43,47 9.61
3.44 1,25
8.61 1,23

10,68 5.59
41,50 7.17
3.32 .62
8.50 .63

8.87 .31
(N=16)

Metropolitan Word Knowledge

Raw Score
Scaled Score
Grade

Age
Learning Quotient

Metropolitan Word
Discrimination

Raw Score

Scaled Score

Grade

Age

Learning Quotient

27.25 11.04
49,94 8.95

~ 4,18 1.29
" 9.35 1,28
103.25 13,74

21,69 9,77
50,31 10,16
4.14 1.20
9.35 1,20
101.69 12,22

19.79
43,29
3.40
8.58

14.86
44,86
3.59
8.76

10,86
41,32
3,33
8.50

8,75

32,00
53,25
4,58
9.73
109,37

27,50
55,13
4,79
9.89
111.25

SD

8.28
9,02
.96
95

11,81
9.70
1.24
1,20

- 5,95
8.30
67
.67

28

(N=8)

6.46
4.53
«12
.70
9,75

6.30
6.22
o75
.66
10.19

-.08
.05
.29
.28

-063
'058
-.48

'0’50.

-1.12
-.98
-.80
-77

-1.12

-1,52
-1,22

-1,38
'-1.28
-1.90

* p less than ,05
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MEANS, STANDARD DEVIATIONS AND t-SCORES FOR CHILDREN FAILING SCREENING SEEN

TABLE 14

AND CHILDREN FAILING SCREENING NOT SEEN FOR INTENSIVE EXAMINATIONS:

FOURTH GRADE BOYS

Seen Not Seen '
(N=91) (N=41)

Item Mean SD Mean SD t
Chronological Age 9.61 «50 9,74 50 1.41
PMA Verbal Raw Score 51,05 4,40 51.44 3.71 - 49
PMA Verbal Mental Age 10,03 .98 10.12 93 -.48
PMA Verbal IQ 107.84 11,72 108.17 11.32 -.15
PMA Perceptual Raw Score 27,69 6.58 26,56 8.00 85
PMA Perceptual Mental Age . 9.17 <95 8.97 1.15 1.04
PMA Perceptual IQ 98.78 10,92 95.85 13.06 1.3
PMA Spatial Raw Score 18,05 4,57 17.71 3.76 43
PMA Spatial Mental Age 9.50 1,38 9.35 1.15 .63
PMA Spatial IQ , 102,56 16.00 100.17 13.16 .84
Mean Nonverbal Mental Age 9.35 1,03 9,20 1.06 .81
Mean Nonverbal IQ 100.99 11,69 98.27 11.37 1,25
PMA Verbal

Learning Quotient 102,66 7.83 103,00 - 7.59 -.23
PMA Perceptual .

Learning Quotient 93,93 9.10 91.34 10.81 1.43
PMA Spatial Learning '

Learning Quotient 97.26 12,64 95,12 10.92 94
Mean Nonverbal ) :

Learning Quotient 95.77 9.13 93.59 9.57 1.25
Metropolitan Reading ‘

Learning Quotient 93,16 14,17 97.71 15.38 -1.66
Metropolitan Spelling

Learning Quotient 96,38 14,93 99,54 12,27 -1,18
Metropolitan Problem Solving

Learning Quotient 94 .02 8.46 94,37 10,54 - .20
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TABLE 14 - Continued

Seen Not Seen %

(N=91) (N=41) :

Item Mean SD Mean SD t z
Metropolitan Reading §
Raw Score 23,19 9.67 25,93 8.74 -1,55 :
Grade 3.91 1.44 4,40 1,58 -1,74 2
Metropolitan Spelling i
Raw Score 19,45 12,06 22,98 9.81 -1,64 ;
Scaled Score 49,35 10.43 52,17 8.31 -1.,53 2
Grade 4.22 1.46 4060 1029 -1.43 g
Age 9,40 1.48 9.78 1,31 -1.39 &
Metropolitan Problem ?
Solving z
Raw Score . 16.45 6.96 16.88 7.07 "033 ’;‘;
Scaled Score 49.10 9.05 49,80 9.78 -40 E
Grade 3.99 .88 4,10 1,12 -.56 H
Age ] 9.17 088 9.27 1.14 "052 ?
Expectancy Age 9.76 .37 9,82 .35 -.85
(N=50) (¥=11)

Metropolitan Word Knowledge :
Raw Score 31.46 10.81 36.55 9.33 ~-1.44 7
Scaled Score 53,48 9,50 58,64 9.90 -1.62 2
Grade 4,70 1.39 5.46 1.68 -1.,58 -
Learning Quotient 100.06 14,12 105,91 1594 -1,22 g
Metropolitan Word §
Discrimination
Raw Score 24,20 9.16 29,45 6.04 -1.81 H
Scaled Score 53,06 10,95 - 59.73 9.96 -1.86 3
Grade : 4,51 1,22 5.21 1.06 -1,76 :
Age 9,66 1.19 10,40 1,09 -1,90 §
Learning Quotient 97.98 12,41 103,45 10.19 -1.36 :
No significant differences found between groups. :
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TABLE 15
H
MEANS, STANDARD DEVIATIONS AND t-SCORES FOR CHILDREN FAILING SCREENING SEEN
AND CHILDREN FAILING SCREENING NOT SEEN FOR INTENSIVE EXAMINATIONS:
FOURTH GRADE GIRLS

P e O A TR T i e

Seen Not Seen

(N=46) {N=31) ]
Item Mean SD Mean SD t
Chronological Age 9.56 42 9,42 .38 1.53
PMA Verbal Raw Score 51.65 474 50.58 5.86 .88
PMA Verbal Mental Age 10,22 1.15 10,04 1,32 .63
PMA Verbal IQ 110,52 13,21 108,77 15,41 53 ;
PMA Perceptual Raw Score 26,37 6,73 27,87 7.54 -.91
PMA Perceptual Mental Age - 8,97 «96 9,17 1,06 -.90 H
PMA Perceptual IQ 96.83 10.49 99,55 11,72 -1,07 &
PMA Spatial Raw Score 15.41 3,72 15.55 3.51 -.16
PMA Spatial Mental Age 8.71 1,01 8,72 .97 -.06
PMA Spatial IQ ) 93020 11.95 93.81 10.19 "023 ’:
Mean Nonverbal Mental Age 8.86 .84 8.96 91 -¢53
Mean Nonverbal IQ 95.24 9.58 96.90 9.63 -e75
PMA Verbal
Learning Quotient 104,70 7.97 103.13 9,87 o77
PMA Perceptual ;

Learning Quotient 92,07 9,68 94,55 10,50 -1,07
PMA Spatial . ' :
Learning Quotient ' 89.39 9.96 89.84 9.55 -.20
Mean Nonverbal ST L
Learning Quotient 90.93 8.16 92,35 8.79 -o73 :
Metropolitan Reading ' o
Learning Quotient 104,00 - 16,32 102,03 14,10 55 5
Metropolitan Spelling , '
Learning Quotient 107.63 13,22 108,81 14,67 -e37
Metropolitan Problem Solving
Learning Quotient - 99,30 11,65 97 .45 10,87 .70 :
;
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TABLE 15 -~ Continued

D
N

Seen Not Seen

(N=46) (N=31)
Item Mean SD Mean - 8D t
Metropolitan Reading
Raw Score 29,30 8,93 27,74 9.74 073
Scaled Score 54,30 10,57 52,42 10,56 ol
Grade 4,96 1,75 4,75 l.61 oS4
Age 10,15 1.80 9,93 1,61 o506
Metropolitan Spelling
Raw Score 28,76 9,82 28,42 11,38 14
Scaled Score 57.09 8.95 57.23 10,15 -,06
Grade 5,32 1,36 5.39 1,55 ~e21
Age 10,49 1.42 10,58 1,59 ~e26
Metropolitan Problem

Solving '

Raw Score 19.59 7.82 17.87 7.62 .95
Scaled Score 53.39 11.02 51.26 10,65 .84
Grade 4,50 1.24 4,27 1,17 82
Age 9,68 1,27 9,46 1,19 75
Expectancy Age 9.74 43 9.71 043 032

(N=26) (N=15)
Metropolitan Word Knowledge .
Rdw Score 37,00 10,97 36.73 9.95 .08
Scaled Score 58,81 11,27 58.40 9.48 12
Grade 5.55 1,63 5.49 1,55 12
Age 10,74 1,66 10,67 1,59 14
Learning Quotient 108,81 13,97 108,27 12,84 .12
Metropolitan Word

Discrimination

Raw Score 30,58 7.21 30.53 7,48 .02
Scaled Score 61,15 9.80 61.80 10,45 -.20
Grade 5.38 1,06 5.43 1,14 -.16
Age 10,53 1.07 10,61 1.17 -.20
Leéarning Quotient 107,00 9.73 107.80 10,60 -e25

No significant differences found between groups,
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Combining School Districts for Anaiysis

An analysis of variance was performed to determine the effects
of grade, sex, and geography on several of the measures obtained in
the study. These measures were Verbal IQ, Non-verbal IQ, Spatial IQ,
Perceptual IQ, Reading grade age, Arithmetic grade age, and Spelling
grade age as dependent variables in seven separate analyses with one
dependent variable for each analysis. A mixed model, with sex as the
fixed independent variable and grade and geography as random indepen=-
dent variables was used. It could be expected that grade would be
significant as children of different grades would have unequal com-
petencies in the areas evaluated. Review of Table 16 reveals that
grade placement was significant for Verbal IQ, Arithmetic grade age,
and Spelling grade age. It was not significant for Non-verbal IQ,
Spatial IQ, Perceptual IQ, and Reading grade age.

The effects of sex were not tested as this mixed model does not
provide an adequate error term for the fixed variable. This was not
considered crucial as other analyses have provided this informationm.
Our primary interest was the effect of geography on our measures. As
the tables indicate, geography was not significant for three of our
measures, Spatial IQ, Perceptual IQ, and Non-verbal IQ, but was sig-
nificant when testing for the effects on Verbal IQ, Reading, Arithmetic,
and Spelling grade ages. This finding is not surprising for our total
population comes from different socioeconomic backgrounds and it is
in academic areas that this influence can be expected. The schools
used in our study are not unique in manifesting this almost certain
prediction of difference. Therefore, by combining our four school
systems for analysis we invest our total sample with greater diversity
and therefore greater generality when we wish to extrapolate our
results to other similar but untested populations.

Selection of Age Score for Statistical Analysis

The tests used ylelded either IQ scores, scaled scores, grade
scores, raw scores, or age scores. For the purposes of this study
age scores were used in the primary statistical analysis. Mental age
and other age units were selected as most adequate in measuring the
child's level of development in relation to persons of corresponding
chronological age. The advantages of using age scores were that they
are easily understood and that all tests used yielded an age score
directly or they were easily converted to them.

The basic criticism of nonuniformity of age units, i.e., that a
unit of mental age at an early age was not the same as a unit of mental
age at another and later age, did not affect this study as comparisons
were made horizontally, i.e., among persons of approximately the same
chronological age and where the age units could be considered equal.

Description of the total population was completed for all possible
measures, but for the purpeses of this report the descriptive statistics
of the age scores for the total sereening population are presented in
Tables 17 and 18. Table 1¢ gives the IQ means for the total group.
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ANALYSIS OF VARIANCE FOR MEAN SCORES
ON SCREENING VARIABLES

TABLE

16

Source of

Verbal IQ

Variation df

SS

MS

Nonverbal IQ

df

SS MS

Sex 1
Grade 1
Geography 3
Sex & Grade 1
Sex & Geography 3
Grade & Geography 3
Sex, Grade & Geography 3

Total 15

o34
26455
75.86

«36

2,08
6.38
2,77

34
26,55
25,29

.36

.69

2,13

«92

W W W W

15

1.69 1.69
6.66 6.66
46,82 15,61
.21 .21
2.92 '97
13.89 4.63
2,97 <99

Source of

Spatial IQ

Variation df

SS

MS

Perceptual IQ

df

SS MS

Sex 1
Grade 1
Geography 3
Sex & Grade 1
Sex & Geography 3
Grade & Geography 3
Sex, Grade & Geography 3

Total 15

65.29
«20
78,85
1.35
7.20
23,08
6.26

65.29
.20
26,28
1.35
2.40
7.69
2.09

W W W ks W

15

28,09 28.09

24,85 24,85
59,30 19.77

.00 --
.76 25

12,93 4,31

1.44 48
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TABLE 16 - Continued

Source of Arithmetic Grade Age Spelling Grade Age
Variation df SS MS F df SS MS F
Sex 1 .04 .04 -- 1 98 .98 --
Grade 1 4,14 4.14 414%% 1 4,18 4,18 209%*
Geography 3 1,64 55  54,67%% 3 3.01 1.00 50%%
Sex & Grade 1 .01 .01 50 1 .00 - --
Sex & Geography 3 .02 01 «50 3 00 - --
Grade & Geography 3 04 01 - 3 .07 .02 --
Sex, Grade & Geography 3 .07 .02 - 3 .09 .03 .-
Total 15 15

Source of Reading Grade Age

Variation df SS MS F

Sex 1 3.88 3.88 -~

Grade 1 20 .20 10,00

Geography 3 2.50 .83 41,50%%*

Sex & Grade 1- .02 .02 2,00

Sex & Geography 3 .01 .00 --

Grade & Geography 3 .05 .02 --

Sex, Grade & Geography 3 .02 .01 --

Total 15

* p less than .05
%% p less than ,01
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Results
PR

The results from the screening test battery were analyzed in two
ways, on the basis of pass or fail. Of the total number of subjects,
2294 met the criteria for passing (see Table 20) and 410 failed (see
Table 21), To further explore the score differences accordingly, those
who failed were compared with a random sample of those who passed.
These data are presented in Table 21, The mean scores for the random
sample are comparable to the results for the total pass sample shown
in Table 20, '

That those who failed to meet the criteria were different from
those who did not is clearly apparent. The only variable on which the
pass group was not superior is on verbal MA, This is of interest
because of the suggestion that those who failed did not do so because
of a generalized incapacity to learn. It is noteworthy also that the
fail group was significantly older than the pass group. Again, the
implication is that, though older and of equal intelligence verbally,
the fail group was not learning normally in comparison with those who
successfully met the established criteria. Failure in attaining nor-
mal academic learning was not limited to a given area such as reading,
though reading was substantially retarded. Lack of average achieve-
ment or development was found also in nonverbal functions, both spatial
and perceptual. It is apparent that the screening test battery dif-
ferentiated between the pass and fail groups and that all of the items
in the battery were useful for this purpose.

Validation of Screening Test Battery

The research protocol required that, to the extent possible, the
screening test criteria should be validated through the results obtained
from a follow-up, intensive evaluation of those who failed to meet
the criteria and a comparable group of normal children. A number of
such comparisons were ..iade. ‘

As discussed elsewhere, on the basis of the intensive evaluations
those who were deficient in learning were classified as borderline
(IQ 89-85) or as learning disability (LQ 84 and below). Using this
basis for grouping, the screening test results were studied. As can
be seen in Table 22, all of the tests used in the screening battery
differentiated between those classified as borderline and a normal
comparison group.

Equivalent results were obtained for those classified as learning
disability, see Table 23. Though they were older, those having deficits
in learning scored lower on all of the screening tests. As anticipated
on the basis of the classifications employed, the learning disability
sample showed greater inferiority in educational achievement in compari-
son with the borderline group., From this analysis we see that the
results from the intensive evaluation studies confirm the findings
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TABLE 20

SRR AV EDEE nPp ey WP e vaw.«; Kwh o e, AL A ot s s SEE

SCREENING TEST MEANS AND STANDARD DEVIATIONS .
FOR SUBJECTS WHO PASSED CRITERIA (N=2294)

ZOUANR 22w, a TN A e

TPV »

FATME T i R e BN S Sk 88 wafo s e o

et

gt

L

et oo

Test Mean SD
Chronological Age 8.93 .61
PMA Verbal MA 9.78 1.09
PMA Verbal IQ ©110.32  11.51
PMA Perceptual MA 9.38 .93
PMA Perceptual IQ 104.89  9.49
PMA Spatial MA 9.89 1.16
PMA Spatial IQ 110.61 13.67
; PMA Mean Nonverbal MA 9.66 .84
PMA Mean Nonverbal IQ 108.00 9.12
Metropolitan Reading - Grade 5.08 1.32
Metropolitan Reading - Age 10.26 1.35
Metropolitan Spelling - Grade 5.47 1.24
Metropolitan Spelling - Age 10.65 1.28
Metropolitan Problem Solving - Grade 4.65 1.07
Metropolitar Problem Solving - Age 9.81 1.08
; (ve1191)
Metropolitan Word Knowledge - Grade 5.51 1.19
Metropolitan Word Knowledge - Age 10.67 1.21
Metropolitan Word Discrimination - Grade 5.39 .87
’; Metropolitan Word Discriminatian - Age 10.53 .89
;
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TABLE 21
1 SCREENING TEST MEANS, STANDARD DEVIATIONS AND t-SCORES FOR THOSE WHO :
; FAILED SCREENING (N=410) AND A RANDOM SAMPLE OF THOSE WHO PASSED SCREENING (N=223)
‘ Passed Screening Failed Screening L
(N=223) (N=410)
Test Mean SD Mean SD t t
Chronological Age - 8.93 57 9,12 066  =3,60%kk ¢
PMA Verbal MA 9,75 1,04 9,63 1,12 1.35 ’
§ PMA Verbal IQ 109.84 11,34 106.86 12,46 2,97%%
PMA Perceptual MA 9,46 .98 8,79 1,08  7,77%%%
: PMA Perceptual IQ 115,62 9.88 96,95 11.87 9 . 30%%* {
PMA Spatial MA . 10,03 1,19 9,10 1,36  8,59%ks
3 PMA Spatial IQ 112,31 13,93 99,93 16.29 9, 60%%* 3
PMA Mean Nonverbal MA 9,77 .89 8.97 1,06 9 ,58%%% :
; PMA Mean Nonverbal IQ 109,28 9.63 98,70 12,14 11,23%%% ;
Metropolitan Reading - Grade 5,02 1.26 3,78 1.46 10, 68%*
¢ Metropolitan Reading - Age 10,21 1.30 8.97 1,47 10,59%%* ¢
Metropolitan Spelling - Grade 5.42 1.26° 4,02 1,49  11,92%%*
Metropolitan Spelling - Age 10,61 1.30 9.20 1,50 11,83%%*% ;
Metropolitan Problem Solving - Grade 4,71 1.12 3,73 .98  11,43%%k*
Metropolitan Problem Solving - Age 9.88 1.14 8.91 - 99 11,15%%*%
; !
(N=179) (N=116)
: Metropolitan Word Knowledge -~ Grade 5,53 1.08 4,55 1.52 6,07 %%
Metropolitan Word Knowledge - Age 10,68 1,11  9.72 1.54  5,85%%k* ¢
E Metropolitan Word Discrimination - "
;*“ Grade 5.42 .80 447 1.29 7.07%%% §
; Metropolitan Word Discrimination - , 3
Age 10,54 .84 9,63 1,28  6,71%kx :
a * p less than .05
*% p less than .01 :
{ *%% p less than ,001
i
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TABLE 22
h MEANS, STANDARD DEVIATIONS AND t-SCORES FOR THE BORDERLINE GROUP "
; AND THE NORMAIL CONTROLS ON THE SCREENING BATTERY (N=116) ;
t Borderline Control
(8=116) (N=116)
:5 Test Mean SD Mean SD t
Chronological Age 9.00 .66 8,85 66 1,77 :
PMA. Verbal Mental Age 9,54 1,18 9,96 1,09 -2,81l%k ;
‘ PMA Verbal IQ 106,94 12,11 113,10 10,71 =4 ,11%%* 3
PMA Perceptual Mental Age 8,96 98 9,27 97  -2,40%
PMA: Pexrceptual IQ 99,86 11,04 10&,.12 9,41 -3,16%%
PMA Spatial Mental Age 9,64 1,30 10,02 1,22 -2,33%
r» PMA Spatial IQ 107.23 15,25 112,66 14,00 -2,83%%
Mean Nonverbal Mental Age 9,32 95 9,68 91  =2,90%*
Mean Nonverbal IQ 103,73 10,86 108,60 1,22 -3.64%kx
Metropolitan Reading - Grade 4,03 1.40 5,09 1,38 -5,82%kk
P Metropolitan Reading. - Age 9,20 1,42 10.26 1,40 =5,72%%%
¥ i
Metropolitan Spelling - Grade 4,41 1,53 5.48 1,37 =5,59%%% :
¢ Metropolitan Spelling - Age 9,58 1,54 10,66 1,41 -5,56%k%
Metropolitan Problem Solving - Grade 3.98 98 4,69 1,21 <4 ,91%¥%*
3 Metropolitan Problem Solving - Age 9.15 097 9,88 1,26 -4,99%%%
(N=61) (N=61)
Metropolitan Word Knowledge - Grade 4,99 1.26  5.69 - 1,22 -3,15%
Metropolitan Word Knowledge - Age 10,14 1,27 10.85 1,25 =3,13%%
Metropolitan Word Discrimination -
’: Grade 4.90 095 5.52 084) “'3.83*** E,
Metropolitan Word Discrimination -
é« * p less than ,05
%% p less than ,0l
: %% p less than ,001
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TABLE 23

MEANS, STANDARD DEVIATIONS AND t-SCORES FOR THE LEARNING DISABILITY
GROUP AND THE NORMAL CONTROLS ON THE SCREENING BATTERY (N=112)

Learning (
Disability Control
(N=112) (N=112)
Test Mean SD Mean SD _t
Chronological Age 9.18 o 62 8.91 .60 3, 34%%%
PMA Verbal Mental Age 9.49 094 9,94 1,06 =3,37%k%
PMA Verbal IQ 104.71 11,43 112,52 10,40 =5,34%%%
PMA Perceptual Mental Age 9,01 1,06 9.28 .95 =2,02%
PMA Perceptual IQ 99.11 11.87 103,87 9,55 =3,31%k%
PMA Spatial Mental Age 9.44 1.33 10,11 © 1,08 =4,11%%%
PMA Spatial IQ A . 103.74 16.13 113,32 12,68 -4,94%%%
Mean Nonverbal Men: .. Age . 9.24 1.06 9.72 o83  =3,71%k%
Mean Nonverbal IQ 101,74 12,53 108.80 8,90 -4,86%%%
Metropolitan Reading - Grade 3.28 .96 5.15 1,35 ~11,92%%%
Metropolitan Reading - Age 8.46 94 10,31 1,40 -11,57%%%
Metropolitan Spelling ~ Grade 3.58 1,16 5.32 1.20 -11,11%%%
Metropolitan Spelling - Age 8.75 1.17 10.51 1.23 -10,93%%*
Metropolitan Problem Solving - Grade 3,50 .68 4,62 1,02 -9,66%%*
Metropolitan Problem Solving - Age 8.68 .68 9.79 1.03 -9,48%k%
(N=59) (N=59)
Metropolitan Word Knowledge - Grade 3.84 «96 5.57 1,24  -8,48%%%
Metropolitan Word Knowledge - Age 8.99 .95 10,73 1.26 -8.44%%%
Metropolitan Word Discrimination - _
) Grade 3.9 1,02 5.33 88  ~7.94%k%
{ Metropolitan Word Discrimination -
Age 9.10 .98 10,47 91  -7.88%k%

* p less than ,05
%% p less than ,01
%%% p less than ,001
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from the screening test battery. Stated differently, the screening
test results appear reliable in that intensive, individual diagnostic
evaluation and subsequent classification confirm the deficits initially

revealed by the screening test battery.

Discriminant Analysis

The usefulness of the screening tests for identification of chil-
dren with learning disabilities was studied further. A discriminant
analysis was performed in two ways, as shown by Tables 24 and 25.
First, the total pass-fail sample was used with the result that six
out of the seven tests employed were found to differentiate between
the groups at the .01 level; PMA Spatial Relations failed to reach

this level.

The second analysis (Table 25) consisted of comparing those who
did not meet the screening criteria with a randomly selected normal
comparison group. Though consistent with the findings for the total
sample, in this comparison it was the PMA mean nonverbal score that
did not reach the .01 level of significance. In general it may be
concluded that the nonverbal scores were perhaps less stable but use-
ful nevertheless. In any event, the discriminant analysis revealed
that the screening tests were successful in differentiating between

the pass-fail groups.

Analysis of Variance

Similar findings derived when the analysis of variance technique
was applied; see Table 26, However, in contrast to the discriminant
analysis which considered the tests in combination (see above), this
technique disclosed that each of the seven screening tests differen-
tiated between the pass-fail groups at the .01 level of significance.

Intercorrelation Analysis

From previous research we were aware that the intercorrelation
technique could be revealing in terms of the nature of the learning
disabilities that might be present in a given sample of children.
Therefore, an intercorrelation analysis was made of the scores on all
seven tests, comparing the pass and fail groups.

The results were highly revealing. As we found from other studies,

the intercorrelations for each of the groups vary substantially. 1In

general, the abilities measured show greater association and relation-

ship for the pass group than for the fail group (Table 27). This is
true irrespective of whether the function measured is comprised of
verbal or nonverbal factors. For the fail group, certain nonverbal
functions were not associated with the verbal, as seen in the percep-
tual speed results. Moreover, of considerable importance is the fact
that spatial relations for the pass sample is positively correlated
with reading but for the fail group it is negatively correlated.
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TABLE 24

DISCRIMINANT ANALYSIS OF THE SCREENING VARIABLES FOR ALL SUBJECTS
ON THE BASIS OF PASSED (N=2294) FAILED (N=410)

Items significant at .01 F

Metropolitan Spelling 422.61
PMA Mean Nonverbal 264.80
PMA Verbal 214.17
Metropolitan Reading 184.55
PMA Perceptual Speed 147.64
Metropolitan Problem Solving 123.01

Items not significant at .01
PMA Spatial Relations
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TABLE 25

DISCRIMINANT ANALYSIS OF TEST RESULTS FOR THOSE WHO FAILED
(N=410) AND A RANDOM SAMPLE OF THOSE WHO PASSED SCREENING (N=223)

Items significant at .01

Metropolitan Spelling

PMA Spatial Relations

PMA Verbal

Metropolitan Reading

PMA Perceptual Speed
Metropolitan Problem Solving

Items not significant at .01

PMA Mean Nonverbal

F

139.96
122.21
97.60
83.79
70.54
59.07
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TABLE 26

ONE-WAY ANALYSIS OF VARIANCE OF TEST RESULTS FOR THOSE
WHO PASSED AND THOSE WHO FAILED SCREENING

‘Significant Items

F

PMA Verbal

PMA Perceptual Speed

PMA Spatial Relations

PMA Mean Nonverbal
Metropolitan Reading
Metropolitan Spelling
Metropolitan Problem Solving

6. 91%*
134 . 85%%*
154 ,39%*
217,98%*
309, 14%%
422, 61%%
246 ,89%%

* p less than .05
** p less than .01
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TABLE 27

INTERCORREIATION OF TEST SCORES FOR CHILDREN PASSING
AND CHILDREN FAILING SCREENING

KNS o SR 1

Perceptual

Verbal
Speed

BRI oo
PMA
PMA

Spatial
Relations

PMA

Metropolitan
Reading

Metropolitan
Spelling

Problem
Solving

PMA P=.386
Verbal F=. 160

TERGT} g, 2 T p Tt Ty GHan i i, &

¥
w
~
(=

P=.610
F=.571

P=.393
F=, 502

:? ~Metropdlitan

v n
N O
W O

Leo
.ﬂ

PMA
Perceptual Speed

AZERUP R red
;

p=.278
F=. 494

P=.319

P=_330

¥
w
O
N

PMA
Spatial Relations

P= .360
F=-,231

P= 217
Fem-, 262

P=,408

Metropolitan.
Reading

P=. 598
F=. 724

P=, 627
F=.711

st Al S e AR SR R Y st

Metropolitan
Spelling

P=.611
F=,705

AL ST € S e TS RS

P = Passed Screening (N=2294)
F = Failed Screening (N=410)
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Level of significance at .0l: r = .054 (Passed Screening)
r = ,127 (Failed Screening)
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Factor Analysis

Another technique which proved useful in revealing group differ-
ences was factor analysis, These results are shown in Table 28, Of 5
importance from the point of view of the psychology of learning is the 4
fact that for the passed screening group all of the variables fell ]
within a single factor, Irrespective of whether the function was ver-
bal or nonverbal, factorially the abilities were related, In contrast,
for the fail group two factors evolved, one verbal (Factor 1) and the
other nonverbal (Factor 2), Moreover, the nonverbal results are in
the negative direction, similar to the findings for the intercorrelation
study; verbal and nonverbal functions were negatively associated,

LAV Y et A W

e 35

The factor analysis, as well as the other results discussed in ¥
this section, indicate that the screening test battery differentiated i
between normal learners and those with learning deficiencies, Chil- :
dren who met the criteria for successful learning (pass group) show ;
an integration of functions psychologically, verbal and nonverbal,
Whereas those who did not meet the criteria for successful learning
(fail group) show an inability in the relatedness of learned experi-
ence, For them learning verbally and nonverbally are not necessarily
associated, It is on this basis that there might be an objective
criterion for definition of a learning disability, Also, it is on
this basis that special education becomes critical as a treatment ap-
proach because children having these deficiencies, though potentially
normal, do not learn in the typical manner,

ooy m

A I G L RN U W TR

Results of this type have been found consistently when studying _
learning disability children, An implication is that the psychology i
of learning varies from the normal when a learning disability is
present, Such implications are highly relevant to educators and to
special education, Further discussion of this inference is given
below under the results for the intensive study,

S AE S o L L

Summary

A battery of seven psychoeducational tests was administered to
2767 third and fourth graders, The criterion for pass-fail was a
learning quotient of 90, This quotient represented the ratio of
achievement to expectancy for learning., On this basis 15 percent of the
population were defined as underachievers—-further study revealed that
approximately one-half (7.5 percent) of these fell into the learning
disability category,

BALE rhsma

W B2 M K Al & F s g

Statistical treatment emphasized comparison of those who passed
and those who failed the screening criteria, These groups differed in
various respects, A primary difference concerned the intercorrelation
and factor analysis results, These findings indicated that those who
failed the criteria were unable to normally interrelate verbal and
nonverbal experience, The factors of mental ability were less associated,
Hence, learning processes might vary and be less successful in comparison
with the normal,- The results from the intensive studies also disclosed
this variation between good and poor learners,
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TABLE 28

DI,

FACTOR ANALYSIS OF THE TEST VARIABLES FOR ~
THOSE WHO PASSED (N=2294) AND FAILED (N=410) THE SCREENING BATTERY

AARER S e

B AT & St T NP AU

Cy PRl

Passed Failed

Factor 1 ‘ Factor 1

Metropolitan Problem Solving MA (,.834) Metropolitan Problem Solving (.872)
Metropolitan Reading MA (.833) Metropolitan Reading (.884)
Metropolitan Spelling MA (.742) Metropolitan Spelling (.863)

PMA Perceptual MA (.589) PMA Verbal (,763)

PMA Spatial MA (.569)

PMA Verbal MA (.759) Factor 2

Percent of Variance 53,154 PMA Perceptual Speed (;;857)
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PMA Spatial Relations (-.852)
Percent of Variance 26,293
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THE PSYCHOEDUCATIONAL EVALUATION

Psychoeducational Test Battery

This battery of tests was compiled to measure facility in the areas
of auditory and visual-perceptual skills, receptive and expressive lan-
guage, academic achievement, verbal and nonverbal mental abilities,
social perception, motor abilities, orientation in time and space, and

social and emotional maturity,

A list of the tests included is presented in Table 29, The bat-
tery was comprised of 49 scores, or variables, However, of this number
21 were used as selective criteria and served as the basis for estab-
lishing the experimental and control populations; see Table 30, This
means that of the 49 scores, 21 were used both as selective criteria and
as a basis for statistical comparison of the groups. The remaining 28
scores served only as a basis for statistical evaluation of differences
among the experimental and control groups. The record form for the in-
tensive psychoeducational battery is presented in Appendix B,

Approximately five hours were required for administration of the
test battery; these tests were given individually by members of the
research team, As discussed below, the experimental population was
composed of subjects who attained a learning quotient of 89 or below
on one or more of the psychoeducational areas covered, The comparison
population was obtained by matching each experimental child with an-
other child of the same sex, grade and classroom,

Intensive Study Population

The lack of precise definition and terminology has hampered re-
search efforts in the field of learning disabilities. In view of the
complexity of the involvements deriving from dysfunctions in the brain
and learning, the difficulties with terminology are mnot surprising.
Many types of disturbances in learning and adjustment may ensue, making
it difficult to find terms that adequately reflect the total problem.

Children with "specific learning problems" are considered homogen-
eous in that they have integrity motorically, intellectually, emotionally
and sensorially but cannot learn in the normal manner, Differential
diagnosis, therefore, requires demonstration of adequte motor, sensory,
emotional and mental capacities and a deficit in learning (a discrepancy
between potential and actual achievement),

On the basis of these considerations both experimental and control
subjects for the intensive phase of the study demonstrated certain
basic integrities: adequate sensory capacities, adequate intellectual
capacities, adequate motor abilities, and adequate emotional adjustment,

The control subjects demonstrated adequacy in learning as defined
by a Learning Quotient, whereas the experimental subjects demonstrated
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TABLE 29

PSYCHOLOGICAL~-EDUCATIONAL TEST BATTERY (Variables: N=49)

MENTAL ABILITY

(1) Wechsler Intelligence Scale for Children: all 12 subtests

(2) Detroit Test of Learning Aptitude:
Verbal Opposites
Auditory Attention Span for Unrelated Words
Orientation
Free Association
Designs ,
Auditory Attention Span for Related Syllables
Visual Attention Span for Letters
Oral Directions

(3) Healy Picture Completion Test

(4) Kent Oral Emergency, Scale D

(5) Goodenough-Harris Drawing Test

(6) Leiter International Performance Scale

wog, v

s S

R T LG, SIS BB

Py tr gy "

EPUCATIONAL ACHIEVEMENT _
(1) Gates-MacGinitie Reading Series: Primary C, Form 1, Form 2
Primary D, Form 1, Form 2

VIR [ L et

(2) wide Range Achievement Test: Oral Reading
(3) Gates-Russell Spelling Diagnostic
(4) Gates-McKillop Reading Diagnostic
(5) Picture Story Language Test: Total Words

' Total Sentences

Words Per Sentence

‘ Abstract-Concrete
? . Syntax
(6) Metropolitan Achievement Test: Elementary Arithmetic Tests
5 Language

L e L T

: MOTOR ABILITY

IS

S Laterality: Kicking, Throwing, Catching
: Heath Railwalking Test: All three rails

§ EMOTIONAL ADJUSTMENT -
; (1) IPAT Children's Personality Questionaire: Anxiety Scale

; SOCIAL MATURITY |
£l (2) Vineland Social Maturity Scale: Parents as informants

SENSORY ACUITY

1000, 4000 hs left and right ear _
Vision: 20/40 visual acuity on both eyes as determined by
ophthalmological examination
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Hearing: Pure-tone Audiometric Screening - 35 db, IS0, for 500,
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TABLE 30

AREAS ON WHICH THE SUBJECTS WERE CLASSIFIED
AS EXPERIMENTAL OR CONTROL (Variables: N=21)

AUDITORY RECEPTIVE LANGUAGE
(1) Detroit Test of Learning Aptitude: Orientation

(2) Kent EGY: Scale D

AUDITORY EXPRESSIVE LANGUAGE
(1) Detroit Test of Learning Aptitude: Verbal Opposites
' Free Association
(2) Oral Picture Story Lahguage Test: Words Per Sentence
Abstract~Concrete

READING
(1) Gates-MacGinitie Reading Series: Primary C, Form 1, 2
Primary D, Form 1, 2
Accuracy
Comprehension
Vocabulary

WRITTEN LANGUAGE
(1) Picture. Story Language Test: Total Words
Words Per Sentence
Syntax ’
Abstract-Concrete

(2) Metropolitan Language Arts
(3) Metropolitan Spelling

ARITHMETIC
(1) Metropolitan Elementary Battery: Computation
(2) Primary Mental Abilities: Number Faciyity

NONVERBAL
(1) Detroit Test of Learning Aptitude: Designs
(2) Goodenough-Harris Draw-A-Man
(3) Healy Picture Completion Test: I
(4) Leiter International Performance Scale
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a deficit in at least one of the learning areas covered by the Psycho-
educational Test battery. The learning deficit again was defined by the
Learning Quotient. .

Therefore, integrity limits were established which. applied to all
subjects in the experimental and control groups. These integrity limits
may be summarized as follows:

Sensory capacities: Hearing and vision were evaluated by the re-
search staff. Pure~tone audiometric screening at 35 db IS0 at 500,
1000, 2000, and 4000 hz was completed on each subject. If a child
failed one or more frequencies in either ear he was not included in
the experimental population but categorized separately. It was deter-
mined that a hearing loss greater than this level might be an imposition
on certain types of learning and therefore such subjects should not
be included within the limits of the definition of learning disabilities.

Vision testing was carried out by the research ophthalmologist.
It was determined that visual acuity of 20/40 or better was adequate
for normal visual learning. Visual impairment beyond this level was
felt to be debilitating, hence would result in a different learning
process for the individual. The concern of the study was to establish
limits of vision and hearing which were adequate for learning and not
assumed to cause an imposition on learning; the study did not include
the multiply handicapped.

Intelligence: A basic criterion for subject selection, as pre-
viously presented, was that the child demonstrate adequate intelligence.

The primary consideration was a disability in learning, not an inca-
pacity to learn.

The use of only one measure of intelligence, verbal or nonverbal,
oral or read, might provide a measure of the disability rather than of
intellectual potential. Use of a composite "total" IQ score also
might obscure certain integrities by incorporating aspects of the
learning problem into the score. Hence, all children an IQ of 90 on
either verbal or nonverbal measures were included in the learning
disability group; the total IQ was not used as a final determining
score. By so doing, the limits, the criteria for adequate intelli-
gence were more effective for distinguishing between those with mental
retardation and those with learning disabilities without retardation.
If intellectual abilities, both verbal and nonverbal, were below 90 IQ
and if a specific learning disability also was present, the problem
was defined as one of multiple involvement.

Motor abilities: Experience and research have purported that one
of the characteristics of children with learning disabilities is mini-
mal or subtle problems of incoordination, often affecting acquisition
of skills such as hopping, skipping, riding a bicycle, buttoning
clothes, and tying shoelaces. Thus, the question of how much integrity
must be assumed for adequacy is a difficult one. The lack of
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well-standardized tests of motor ability further complicates the
situation. Scores per se cannot be used as "cut-off" points for
indicating where cerebral palsy or other gross motor dysfunctions end
and where the minor incoordinations and more subtle motor involvements
commonly associated with learning disabilities begin. Therefore, our
criterion was whether the child's predominant needs centered around
motor problems or around the learning disability. In general, psycho-
motor problems, including certain ataxic and apraxic involvements,
disturbances of laterality, and right-left orientation, commonly
associated with deficiencies in learning, were included within the
category of adequate motor integrity, whereas the more obvious, gross
motor disturbances of a crippling nature were not.

Emotional adjustment: Although progress has been made in. the
development of techniques for measurement of emotional adjustment,
there can be little question that most appraisal of the emotional
status of children must be made experimentally, on the basis of clin-
ical judgment. The majority of personality tests require verbal
facility and are dependent on either spoken or read language. For
the child with verbal learning disabilities these tests are confounded
by the learning problem. Despite these limitations, these tests when
properly employed can be beneficial in determining the integrity of
emotional adjustment. Adequate emotional adjustment means that the
principal problem is one of learning, not motivation or emotional
maladjustment, although problems of frustration and other difficulties
of this type may be presented as secondary symptoms. The measure
selected for this research permitted reading the items to the child
hence reading ability per se was not assumed

Learning Quotient

The most commonly recognized deficits in learning, so far as both
schools and parents are concerned are those pertaining to academic
success. Therefore, it is the deficiencies in ability to comprehend
the spoken word, to speak, to read, to write, and to do arithmetic
that have received the most attention in both children and adults.
However, experience has demonstrated that these verbal deficiencies
of learning are not the only types of learning disabilities that might
be sustained through dysfunctions of the brain. There also are those
that are nonverbal and these too are highly significant in terms of
behavior, adjustment, and actualization of potential.

According to the definition, a learning disability represents a
discrepancy between level of attainment and the expected level of
learning. Several influences must be considered in defining a realis-
tic level of expectancy for a school-age child. During the years when
a child is being taught basic skills for reading, spelling, arithmetic,
and writing, his ability to actualize native mental capacity is limited
by the extent of his formal instruction, by his background of experi-
ence and by his general physical and neurological maturation. The level
of expectancy therefore was derived from Mental Age, Grade Age, and
Chronological Age.
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Mental age as derived from measures of intellectual ability pro-
vided a certain indication of learning potential. Unless mental age
was included, bright children who do not fall below the level of ex~-
pectancy for their chronological age, but who are below the level of
expectancy according to their mental ability, would not have been
identified by the screening procedures. It must be remembered that
children with learning disabilities are "underachievers" but they do
not necessarily fail in school subjects. However, all of them reveal
a gap between mental capacity and actual achievement in learning.

The problem that remained was: which IQ measure was to be used
in the computation of mental age? Referring to the discussion on men-
tal capacity, the drawbacks to using the composite IQ are clear; any
"fullscale" IQ measure incorporates measures of the disability in the
measure of potential, giving an erroneously low estimate of the child's
potential for achievement. Similarly only one of the IQ measures,
verbal or nonverbal (whichever is lower) also may reflect the learning
disability. For this reason mental age in this investigation was
computed from the higher of the two IQ scores, verbal or performance.
In this way, the computed mental age was as free as possible from
contamination of the disability.

Grade age was derived from available norms indicating the average
age of children at a given grade placement (e.g., in the fourth month
of the school year, children in the third grade average age 8.5 years).
Research on the educational deprivation of gifted children, as well
as our studies, emphasizes the strong influence of formal teaching in
actualization of potential of children in the elementary grades. Thus
grade age (GA) is an estimate of the level to which the child should
have been formally instructed, :

Chronological age was taken as the age of the child (to tenths
of a year) at the time of the testing., It was felt that CA represented
the level of general physical and neurological maturation of the child--
the extent to which he could "support' progress in learning areas
(e.g., in written work). It takes into consideration the "time plan
of nature.'" 1In addition, the CA is a rough estimation of the level
of experience of the child, the background of meaningful experience
to be called upon in tests of comprehension (e.g., in reading). Hence,

Expectancy Age = Héigéigé ‘

Standard tests of academic achievement including reading, spelling
and arithmetic yield grade equivalent scores as indicators of the level
of learning attained. Standardized measures of receptive and expres-
sive auditory language, as well as proficiency with the written word
yleld age equivalent scores. Standardized measures of nonverbal skills
traditionally yield quotients. Consequently, comparison of the level
of attainment in each area of learning is difficult. For this reason,
all learning scores were converted to age equivalents; in this way each
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child studied had a reading age, writing age, comprehension-of-the-
spoken-word age, talking age, social perception age, etc.

Various indices of the extent of deficiency have been used with
varying degrees of success. In practice a common index is to measure
deficiency by the number of years the child falls below his level of
expectancy, using one or two years as the cut-off point. Though this
index is useful in some instances, as a quantitative guideline it has
serious limitations. One year below expectancy at age eight is not
comparable to one year below expectancy at age 16; neither the scope
of the 1earning problem nor the impact of the learning disability on
the child are comparable if this index is used. What is needed is a
cut-off score that remains constant and comparable irrespective of
the child's age, and a ratio or quotient score seems most applicable.
Using the concept of expectancy level and level of attainment as just
defined, the relationship was computed as follows:

g;;zz:zﬁzg zgz = Learning Quotient.
A learning quotient was calculated for each area measured, verbal and
nonverbal, and a profile of learning efficiency generated for each

child.

An IQ score of 90 was taken as the lower level of intelligence
to be included in the experimental group. Therefore, 90% efficiency
was defined as adequate functioning. This being the criterion of
adequacy, a learning quotient of 89 or below was taken as indicative
of under-achievement. This cut-off point did not exclude children
identified as learning disabilities on the basis of more conventional
indices (number of years retarded, etc.).

Using the screening battery test scores, ]learning quotients were
calculated for reading comprehension, spelling, arithmetic, and the
nonverbal processes of spatial relations and perceptual speed. Chil-
dren with a learning quotient below 90 on any one of these areas of
learning were selected for the experimental group. In addition a
control group of normal children (with jearning quotients of at least
90) was selected, as per the research design. Control subjects were
matched with.experimentals for sex, grade, and classroom placement.

Further Definition of Selective Criteria

Control: To be selected as a control subject, learning quotients
above 90 were required on all phases of the intensive psychoeducational
study. Control subjects were selected for all of the experimental
study categories.

Borderline: The classification of borderline was used for 1earning.

quotients falling from 85-89 on one or more of the six areas covered
by the psychoeducational test battery.
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Learning Disabilicy: The classification of learning disability
was used when the learning quotient fell at 84 or below on any one
of the six areas measured by the psychoeducational test battery,

Failed Vision: A child was placed in this category if the oph-
thalmological evaluation revealed visual acuity of less than -20/40
in either eye; aided or unaided vision had to be 20/40 or better in
both eyes to be included in the experimental or control populations,

Failed Anxiety: Children were categorized as "failed anxiety"
if their anxiety score was 40 or above on the Cattell Children's
Personality Questionaire. This level had been standardized as a
critical cut-off point for anxiety in boys and girls of the age level
covered in this study. The items were read to the child,

Failed Hearing: Children were screened on a -pure-tone audiometer
by the research staff at 35 db at 500, 1000, 2000, and 4000 hz, 1If
a child failed one or more frequencies in either ear he was categor-
ized in the Failed Hearing group.

Failed Intelligence: This group comprised those whose intelli-
gence quotients on both the performance and verbal portions of the
Wechsler Intelligence Scale for Children were less than 90 when seen
for the intensive psychoeducational evaluation.

False Experimental: On the basis of the screening test results,
these children should have manifested deficiencies in learning. How-
ever, when seen for the intensive evaluation their learning quotients
were 90 or above. These subjects were not selected as controls but
were studied separately.

False Controls: This group comprised those who met the screening
criteria and were selected as controls but then failed the psycho-
educational evaluation with learning quotients of 89 or less. These
children were reclassified as borderline or learning disability and
used as experimental subjects.

The Sample

The distribution of the children seen for intensive psychoeduca-
tional evaluation is shown in Table 31 . The total number seen for
this phase of the study was 627, Of this number 98 fell into the
learning disability group, 116 were classified as borderline, 238 as
true control, 14 as false control, 65 as false experimental, and 96 as
"other" (failed vision, hearing, anxiety or 1Q).

The screening procedures resulted in two populations, those who

met the established levels and those who did not--those who passed and
those who failed., Those who met the criteria levels comprised the

79

T e A

ey a ek 2

Wy o pan A

P

o B R o By 2T 13 Ta e B TR

NI IO AT e

» IS

£ SN D3 S Ao

R iU

A0t DY v rleh A A, e A

R S L S PR

TIEA MO e

- i;: R s

e N



T S br o e e T
S22 K 0 $LEY Mg

PR

[ PR

owr o

R R N s B LA LIIE PG PRV e

|

o PN T ERRIR S |
N, " b RTINS

TABLE 31

e el ?i#’.“!‘ ! 5

S T RO N L W, A g v P0E

NUMBER OF CHILDREN SEEN FOR INTENSIVE
PSYCHOEDUCATIONAL STUDY BY SCHOOL SYSTEM

s

School Learning Border- True False 281::1-
System Disability 1line Control Control —*P

mental

A 21 - 26 82 3 oi 17 160

10 24 123

Other* Total

TER AT VG T B A ey

(RPN

B 17 23 46
11 8 73

Rla AR

c 12 12 27

W W W

ARSI >

D 48 - 5 8 33 & 2

Total 98 116 238 14 65 96 627
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sampling pool from which the controls were selected. Those selected

as controls were compared with those who failed the established cri-
teria, and for whom parental permission was given for participation

in this second phase of the study. Tables 32 and 33 show the distri-
bution resulting from the intensive evaluation of those who had met

the screening test criteria. A further study of the distribution of
the sample is presented in Table 34. This analysis reveals the number
of true controls by school system that were matched with the learning
disability and borderline groups, those that were matched with subjects
in both of those groups, and the number studied intensively but who
were not matched with children who had been selected for the experimen-

tal population.

A number of children selected as learning disability or border-
line subjects, when seen for the intensive evaluation, failed to meet
the criteria established; they showed deficiencies in other areas
(vision, hearing, anxiety) in addition to their learning disorders.
The distribution of those who failed the criteria established, though
they had met the screening test criteria, is shown in Tables 35 (bor-
derline), and 36 (learning disability).

Distribution of Sample by Sex

It has been recognized that the number of males with learning
disabilities exceeds the number of females. However, in the past no
distinction has been made on the basis of the degree of involvement,
From the data presented in Tables 37 and 38 it is clear that also in
this study the indication is for this type of handicap to appear more

frequently in males. But the ratio of males to females varied according

to the extent of the learning deficiency. 1In the borderline group the
ratio was approximately two to one. For the learning disability sam-
ple this ratio increased to slightly more than four to one. The rea-
sons for this variation of incidence by sex is not apparent from the
research.
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TABLE 32

School
System

Learning
Disability

Borderline

False
Experimental

Other* Total

A

B

c

D

Total

21
17
12
48

98

12

10

11

10

11

51
&4
35
144
274
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NUMBER CLASSIFIED AS LEARNING DISABILITY, BORDERLINE, FALSE EXPERIMENTAL
AND OTHER FOR SUBJECTS WHO FAILED THE SCREENING CRITERIA
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Other* Total
10 109

False
Control
3

TABLE 33
True
Control
82

14

AND OTHER FOR SUBJECTS WHO PASSED THE SCREENING CRITERIA
Borderlihe

NUMBER CLASSIFIED AS TRUE CONTROL, FALSE CONTROL, BORDERLINE,
School
System
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17

46

13

L

38
2
353

238

49
* Failed hearing, vision, IQ, or anxiety
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TABLE 34

NUMBER OF TRUE CONTROLS (TC) BY SCHOOL SYSTEM WHO WERE MATCHED
‘WITH LEARNING DISABILITY AND BORDERLINE SUBJECTS

School Matched With Matched With Matched Matched

System Learning Disability Borderline With Both With None Total
A 17 19 7 39 82
B 12 11 14 46

C 6 27

\O \O -

6
D 17 19 36 u 83
60

Total 52 56 70 238
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TABLE 35

NUMBER CLASSIFIED AS BORDERLINE*
WHO FAILED HEARING, VISION, OR ANXIETY

School Failed Failed
System Hearing Vision

Failed
Anxiety

Number
Remaining

Total'

A 0 1
B . 0 2
C 0 2

D

i

6

Total 2 11

0

26
23
12
35

116

27
28
16
73

144

* Identified by Intensive Battery as children scoring
from 85-89%.0of expectancy level,
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TABLE 36

NUMBER CLASSIFIED AS LEARNING DISABILITY*
WHO FAILED HEARING, VISION, OR ANXIETY

Failed Hearing Failed Vision Failed Anxiety

School - Number
*ede dede ek *k ki dede
System TE FC TE**  FC TE FC Remaining Total

A 1 0 1 1 1 2 28

Pt
Pt
[\
Pt

B 20 25

C 0 3 0 15 18

o o o
© ©o ©o o

> o
=
1
e

53 60

112 131

D

p—
o
wn
—
)
w

Total

* Identified by Intensive Battery as children scoring at or below 847
of expectancy level,

**Indicates status on Screening Battery: True Experimental (TE) and
False Control (FC).
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TABLE 37

THE BORDERLINE SAMPLE BY SEX

School
System

Males

Females

Number

% of Total

Number

% of Total

Total

A
B
C
D

Totals

15
14

57.69%
60.87
58.33
72.73

. 65.52%

11

42.31%
39.13
41,67
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24
20
15

Total
53
112

16.67%
19.647

% of Total
30.00
20,00
16.98

Females

Number
4
6"
3
2

22

88

83.33%
70.00
80.36%

% of Total
80.00
83.02

Males
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TABLE 38
THE LEARNING DISABILITY SAMPLE BY SEX

Number
20
14
12
44
90
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System
Totals
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Results

The findings for the intensive psychoeducational study are
considered broadly under the categories of intellectual abilities,
language and educational achievement, and motor and other functions,

Intellectual Ability

Intelligence and learning (especially academic learning) are highly
correlated, A predominant question, therefore, was whether those who
failed the screening test criteria differed in intellectual ability
from those who met these criteria, The research question involved con-
cerns the role of mental capacity in the identification and diagnosis
of children with learning disabilities. Though this study did not

presume to answer this complex question, the findings are relevant and
presented accordingly.

Borderline Group:

The WISC test was used as the primary measure of mental ability.
The scores obtained were analyzed in two ways--by mental age and by the
scaled score, The mental age findings for the borderline group are
shown in Table 39 , Significant differences appeared in favor of the
normal controls on all of the sub-tests except Comprehension, Picture
Completion, Picture Arrangement, Object Assembly and Mazes, In other
words, of the 12 tests administered five showed no difference and seven
showed the control group to be superior, -

When the scaled scores were analyzed (Table40 ) only two of the
tests (Object Assembly and lMazes) did not reveal significantly higher
scores for the control group, From the WISC findings, therefore, there
is reason to conclude that the children identified as being deficient
in learning, though to a slight degree, were of lower mental ability
than those not so identified, This conclusion does not preclude the
existence of learning disabilities, and should not be construed as an
explanation of learning deficits in toto. It is precisely for this
reason that the learning quotient technique was utilized, making it
possible to compute a ratio of ability to achievement, Moreover, the
control group fell above normal with an IQ level of 112 to 114, The

borderline sample fell more closely to the average with an IQ range of
105 to 106,

Several other tests of intelligence were administered and the
findings are of interest; see Table 41 ., For example, of eight tests
from the Detroit Tests of Learning Aptitude, all showed the borderline
group to be inferior to the controls., Likewise, the Leiter, Kent D,
and Healy I differentiated in favor of the normal controls, The
Draw-A-Man test revealed no difference between the groups,

Another analysis was performed to investigate possible differences
in intellectual ability; see Table 42, The mean higher MA (verbal or

performance), expectancy age and grade age for the borderline group and
their controls were compared. Differences in higher WISC MA reached
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TABLE 39

MEANS, STANDARD DEVIATIONS AND t-SCORES FOR THE BORDERLINE GROUP

AND THE NORMAL CONTROLS ON WISC MENTAL AGE SCORES (N=116)

Borderline “ Controi,
Test Mean SD Mean SD t
Information 10,31 1,78 11,26 1,92 =3.,90%%%
Comprehension 9.52 2,27 10.07 2,15 -1.91
Arithmetic 10,13 1,55 11,17 1,69 <4 90Kk
Similarities 11,10 2,52 11.86 2,74 -2,18%
Vocabulary 10,33 2,06 11,55 2,03 =l (52%%%
Digit Span 9.72 2,98 11,34 3.33 ‘-3.50***
Mean Verbal 10,20 1.45 11,23 1,60 =5 o 14%%k%
Picture Completion 9.86 2,87 10,37 2,73 -<1,39
Picture Arrangement 10.80 2,66 11.32 2,54 -1,51
Block Design 10.57 2,58 1153 2,51 ~2,86%*
Ob ject Assembly 10,57 2,89 11,01 2,57 122
Coding 10.11 1.48 10.82 1.79 =3,27%%
Mazes 10,05 2,73 10.48 2,73 -1.19
Mean Performance 10,34 1,59 10,92 1,51 -2,85%%
* p less than ,05
** p less than .01
*** p less than ,001
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TABLE 40

N
JE IR I e A BT A A

MEANS, STANDARD DEVIATIONS AND t-SCORES FOR THE BORDERLINE GROUP
AND THE NORMAL CONIROLS ON THE WISC SCALED SCORES (N=116)

A

Borderline ‘ Control
Test Mean 8D Mean SD t

WL TN Pl e R e T2 A At

o IG5 0

Information 11,38 2,66 13,12 2,52 «5,12%%%

e e ui

{ Comprehension 10,01 2,97 10.87 2,77 -2,29%

Ari thmetic 10,92  2.30 12,67 2,18 =5 ;95 %k

BT g R
4

Similarities 11,78 2,72 12.66  2.82 -2,42% :

AR 3

Vocabulary 11,42 2,68 13,43 2,59 =5 .81 %k%
Digit Span 9.72 2,61 11,29 3.04 <4 24%%k%
Picture Completion 10,18 3.06 10.99 2,99 -2,04%
Picture Arrangement 10.85 2,71 11.56 2,72 - -1,98%

Block Design 11.24 3.10 12,48 2.89 - =3.,15%%
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Object Assembly 11,09 3.19 11.79 2,83 -1.79

Mazes 10,12 2,27 10.68  2.22 -1.90 =

T e e N R tlacbe

Verbal IQ 105.48  10.68 114.83 10,54 -6, 71 *kk :

SRR ST M e

ST, SR R

Performance IQ 105,66 12,19 112,10 11,73 -4, 1]1%¥%%

AN T

Full Scale IQ . 106.06 10.09 114,94 10,46 -5 ,58%¥%
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* p less than .05
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*%% p less than ,001
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TABLE 41

MEANS, STANDARD DEVIATIONS AND t-SCORES FOR THE BORDERLINE GROUP AND
THE NORMAL CONTROLS ON OTHER MEASURES OF INTELLIGENCE (N=116)

Borderline

Test Mean

SD

Control

Mean

SD

Detroit Test of
Learning Aptitude

Free Association 9.80
Verbal Opposifes 10.84
Words 7.92
Sentences 8.79
Orgl Directions 9.91
Letters 10.02
Orientation 9.96
Designs 9.76

Other Measures

Leiter 9.02
Kent D 10.72
Healy I 11.16
Draw-A-Man 9.60

1.78
1.53
2.26
2.41
2.11
1.48

1.33

1.82

1.16
2.20
2.39
2.27

10.68
11.69

9.22
10.17
11.05
11.02
10.75
10.71

9.89
11.76
12.22
10.00

1.91
1.43
2.45
2.20
2.06
1.91
1.26
1.93

1.47
1.89

2.67 .

2.25

- 3, 64%¥
= &, b Dikk
- &, 19%¥*
« b, 57kk%
- &, 15%%k%
- &, 4 5%k
« &, 64%%%
- 3, 87kick

~b, 4 1kkk
=3, 87%k%
-3,19%*
-1.35

P less than .05
P less than .01
pl

*
&k
*ekk ess than .001
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HIGHER MA,
THE BORDERLINE AND NORMAL CONTROL GROUPS (N=116)

TABLE 42

EXPECTANCY AGE AND GRADE AGE FOR

‘ Borderline

Control

Mean SD

Mean SD

WISC Higher MA
Expectancy Age

Grade Age

10.94 1.45
9.88 .70
9.32 .54

11.66 1.48°
10.09 .76
9.36 «55

- =3, 78%%%

-2.28%
-.54

*p 1l
% p 1
*%k p

ess than .05
ess than .01
less than .001

TABLE 43

DIFFERENCES BETWEEN WISC VERBAL AND PERFORMANCE IQ SCORES
FOR THE BORDERLINE GROUP AND THEIR CONTROLS

Number of
Points
Different

Borderline

Control

N

- Higher
Verbal

Higher
Performance N

Higher
Verbal

Higher
Performance

[
1-~-10
11 - 20
21 - 30
More than 30
TOTAL

63
31
11
4

116

29
13

o o

51

34 ' 75 38
18 27 16

-

- N

116 63

I~ o

37
11
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the ,001 level; expectancy age differed at the ,05 level, No significant
difference appeared for grade age.

A more intensive investigation of differences between WISC Verbal 4
and Performance IQ scores was made; see Table 43, Borderline and control '
subjects were categorized in terms of the number of points difference
between these two scores, using increments of ten points, Within each
category the number of subjects having higher verbal and higher per-
formance scores was determined, It appears that a slightly greater
number of borderline children obtained higher performance IQ scores,
particularly when the difference was 20 points or less, The opposite
trend occurs for the control group, with more children obtaining higher

verbal scores,
Learning Disability Group:

Of considerable interest is the fact that though they had greater
deficiencies in learning, those classified as learning disability were
not intellectually inferior to those classified as borderline, The
WISC IQ scores for these experimental groups were equivalent; the full
scale score for the learning disability was 104,31 and for the border-
line it was 106,06, with verbal and performance scores equally comparable,

The WISC mental age scores for the learning disability sample are
shown in Table 44, These results, essentially, are identical to those
for the borderline group, Again, the control children are superior on
most of the tests, with the same tests showing no difference (an excep-
tion is Object Assembly which reached the ,05 level in this comparison),
Likewise, when the scaled scores were used, more of the sub-tests
differentiated between the groups; see Table 45, The only ones that
showed no differences were Comprehension, Picture Completion, and
Picture Arrangement, So far as this study is concerned, there is
considerable agreement among the WISC scores for both experimental
groups, Also, the control group for the learning disability comparison,
like the one for the borderline comparison, fell above average. Both
experimental groups were of average mental ability but inferior to the
control groups as. these groups were of high average mental capacity. A

The results obtained from the other measures of intelligence also
are comparable to those found for the borderline groups; see Table 46,
In contrast to the results for the borderline sample, on the Draw-A-Man
test the learning disability groups fell significantly below the normal
comparison group, This was true also of their performance on the Healy I,

the Leiter, and on Kent D,

LS steaaek e S TS B LRyt e oA e By

A comparison of the learning disability and control mean higher
WISC MA showed that the learning disability group, like the borderline,
was inferior to their controls at the ,001 level of significance; see
Table 47 , Expectancy age and grade age revealed no difference between
the groups. Of importance is the fact that these measures are almost
identical for the borderline and learning disability groups. The higher
MA, expectancy age, and grade age for those with the greatest deficiency
in learning (learning disability) are equivalent to those with minimal
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e T R S R N, S0 ALY

MEANS, STANDARD DEVIATIONS AND t-SCORES FOR THE LEARNING DISABILITY
GROUP AND THE NORMAL CONTROLS ON WISC MENTAL AGE SCORES (N=112)

AT R T S TOR AT L3 ¢ zansfe DD G, o e bedBere Bl

Learning
Disability Control

Test Mean SD Mean SD ‘ t

NI it 25 TN iR e

Information 9.93 1.51 10.98 1.73 ~4 . 83¥kk

EIRAL i SUVIORR R 8t eI 3

Comprehension 9.62 1.70 9.85 2.11 -.90

e RIS T

STRE IR

Arithmetic 9.82 1.56 11.17 1.84 =5, 94%kk
Similarities 10.71 2.23 11.90 2.67 | =3 . 64Kk
Vocabulary 10.11 1.81 11.52 1.97 © =5, 58%k¥

WM EIARETEIAY VRIS

Digit Span g 10.07 2.96 11.30  3.33  =2,92%*
Mean Verbal 10.06 1.28 11.15  1.47 ~5. 93k
Picture Completion "10.08 2.84 10.35 2.75 : -.73
Picture Arrangement 11.32_ 2.77 11.49 2.54 -.47
Block Design 10.26 2.60 11.63 2.48 =4 o 02%%%
Object Assembly 10.19 2.89 11.10 2.58 ~2.48%
Coding 10.16 1.29 10.78  1.67 =3, 11%*
Mazes 10.00 2.79 10.64  2.60 - =177
Mean Performance 10.34 1.61 10.99 1.32 ~3.32%%%
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* p less than .05
** p less than .0l
*%% p less than .001
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TABLE 45

MEANS, STANDARD DEVIATIONS AND t-SCORES FOR THE LEARNING DISABILITY

GROUP AND THE NORMAL CONTROLS ON THE WISC SCALED SCORES (N=112)

Test

Learning
Disability

Mean

SD

Control

Mean

SD

Information
Comprehension
Arithmetic
Similarities
Vocabulary

Digit Span

Picture Completion
Picture Arrangement
Block Degign
Object Assembly
Coding

Mazes

Verbal IQ
Performance IQ

Full Scale IQ

10.71
10.02
10.22
11.21
10.95
9.93
10.38
11.25
10.63
10.44
11.22
9.97

103.26
104.60
104.31

2.66
2.44
2.55
2.68
2.71
2.69
3.03
2.71
3.09
3.22
2.26
2.37

11.61
12.07
9.96

12.61
10.47
12.49
12.72
13.26
11.23
10.89
11.62
12.48
11.82
12.58
10.77

113.49
111.90
114.04

2.50
2.85
2.37
2.75
2.57
3.06
3.01
2.46
2.70
2.85
2.81
1.96

10.20
10.17
"9.58

=5.4k%*
-1.28

-6. 90%¥*
b 16%%*
=6, 574k
=3.39%*
-1.28

-1.06

=, 7Tk
=3, 55%k%
=3, 99k

~2,73%*

=7.01%%%
=4, 90k

=7.45%%%

* p less than .05
** p less than .01
** p

* less than .001
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TABLE 46

MEANS, STANDARD DEVIATIONS AND t-SCORES FOR THE LEARNING DISABILITY
GROUP AND THE NORMAL CONTROLS ON' OTHER MEASURES OF INTELLIGENCE (N-112)

2 RO SRS TR SPLOY T B 4 R LR A S NS N

§
&
2
"

Test

| Learning
Disability

Mean

SD

Control

Mean

SD

Detroit Tests of
Learning Aptitude

Free Association

Verbal Opposites

Words

Sentences

Oral Directions

Letters

Orientation

‘Designs

Other Measures

Leiter
Kent D
Healy I
Draw-A-Man

9.69

10.47

8.04
8.34
9.50
9.59
9.75
8.95

8.62
10.08
10.88

9.03

2.03
1.32
2.15
2.29
2.09
1.36
1.26
1.84

1.15
1.97
3.09
2.44

10.52
11.65

9.21
10.04
10.95
10.93
10.76
10.63

9.89
11.70
12.65
10.29

1.84
1.34
2.64
2.4
2.4
1.82
1.27
1.80

1.38
1.84
2.78
2.26

=3.21%%

-6.66%%%
=3. 64%%%
=5.77%%%
=5, 13%%%
=6.24%k%
=5.98%¥%
-6. 90%*%

=6.67%%*
=6.34%¥%%
=4, 52%¥k
=4 . 02%%%

than .05
than .01

than .001
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TABLE 47

HIGHER MA, EXPECTANCY AGE AND GRADE AGE FOR THE
LEARNING DISABILITY AND NORMAL CONTROL GROUPS (N-112)

Learning
Disability Control
Mean _SD Mean SD t\
WISC Higher MA > 11.01 1.26 11.61 1.36 <3.38%%%
Expectance Age 9.9 .62 10.10 .73 -1.80
‘Grade Age 9.30 .54 9.40 .53 -1.37
* p less than .05
%% p less than .01
*%% p less than .00l
TABLE 48

DIFFERENCE BETWEEN WISC VERBAL AND PERFORMANCE IQ SCORES
FOR THE LEARNING DISABILITY GROUP AND THEIR CONTROLS

Number of Learning Disability ' Control
Points Higher Higher Higher Higher
Different N Verbal Performance N Verbal Performance
0 1 5

1-10 50 23 27 75 39 36

11 - 20 39 15 24 26 17 9
21 - 30 18 11 7 4 1
More than 30 4 1 3 1 i 0
TOTAL 112 50 61 112 61 46

98




involvement (borderline)., On the basis of this information we cannot
attribute the differences in effective learning to variations in in-

telligence, expectancy age, or grade age,

Learning disabilities and controls were also compared for differences

between WISC verbal and performance IQ; see Table 48 , As appeared

in the borderline comparison, the experimental sample showed a slight
trend toward higher performance scores while the opposite was true for
controls, It is interesting to note also that a smaller proportion of
learning disability children fell within the category of 1 - 10 points
difference between verbal and nonverbal scores, while many more of the
controls were represented in this category. It follows from this that

the learning disability group is represented much more strongly in the
categories of 11 - 20 and 21 - 30 points of difference between verbal

and performance scores,

The findings for intelligence indicated that the experimental groups
were equivalent, that these groups were of average mental ability, and
that the normal comparison groups fell at the high average level, More-
over, the difference in the extent of the deficiency in learning in the
borderline and learning disability samples cannot be attributed to
differences in intelligence,

Language and Educational Achievement

The paradigm for the study indicated that a comparison should be
made for the experimental and control groups on both verbal and non-
verbal learning, The area of verbal learning was subdivided into
auditory, read, and written language. Each of these was further
separated: auditory--receptive and expressive; read--oral, accuracy,
vocabulary, comprehension, and syllabication; written--total words,
words per sentence, syntax, use of abstract ideas (meaning), spelling,
grammar, and punctuation. Other facets of verbal behavior, such as
auditory memory and word attack skills, also were studied, Nonverbal
learning was measured in four ways: the Detroit Designs Test; the
Draw-A-Man; the Healy I; and the complete battery of the Leiter Inter-
national Test, These measures were selected to cover the facets of
nonverbal behavior often referred to as visual-motor ability, visual
perception, person perception, and social perception,

The mean score results for each of the general areas of learning
for the experimental and control groups are shown in Table 49 , The
mean scores for all six of the general areas of learning favored the
control groups, Though these scores represent the 21 variables used
in classification of these subjects, they are of consequence in several
respects, To be classified in an experimental group the subject had to
be deficient in only one of the areas., Yet, the mean scores for all
areas of learning repeatedly show both experimental samples to be
inferior to the controls., It is also of interest to note that the two
control groups scored similarly, but as expected, the learning disabil-
ity group consistently fell below the borderline group.,

Additional insight on the nature of the learning deficiency is
99 |
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TABLE 49

MEANS, STANDARD DEVIATIONS AND t-SCORES FOR THE BORDERLINE (N=116),

LEARNING DISABILITY (N=112), AND RESPECTIVE CONTROL GROUPS
ON ARFAS OF IANGUAGE AND EDUCATIONAL ACHIEVEMENT

Borderline Control
Area Mean . SD Mean Sb t
Auditory Receptive 10.36 1.64 11.28 1.37 =4, 64k¥k
Auditory Expressive 11.11 1.63 11.86 1.56 =3.61%%%
Reading 9.53 1.50 11.08 1.84 =7 .04%%%
Written Language 10.20 1.46 11.26 1.49 =5.46%%%
Arithmetic 9.32 71 9.93 .87 -5. 89k
Nonverbal 9.98 1.36 10.79 1.46 -4 .36%%%

Learning

Disability Control
Area Mean SD Mean SD t
Auditory Receptive 9.93 1.43 11.25 1.36 =7.09%%%
Auditory Expressive 10.93 1.46 11.78 1.55 =4, 27%%%
Reading 8.53 1.14 10.90 1.83 ~11. 63%%%
Written Language 9.44 1.36 11.26 1.41 -9, 85%%*
Arithmetic 8.97 .75 9.94 .78 -9, Lk
Nonverbal 9.4  1.59 10.95  1.37 =7, 59k

* p less than .05
*%* p less than .01
*%% p less than .001
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gained from the data in Tables 50 and 51, These results derive from
a comparison of each experimental group with the respective controls on
individual test items representing the 21 variables, Of these scores,
one (Oral PSLT Abstract-Concrete) did not differentiate between the
experimental and control groups; it appears that in the oral language
form, meaning per se was not impaired, One other measure, the Draw-A-
Man test, showed no difference between the borderline and controls;
this test did discriminate between the learning disability and control
sample, Nineteen of the 21 scores showed the controls to be superior
to the borderlines and 20 of the 21 favored the controls over the
learning disability sample,

It is of considerable interest to note differences in the scores for
the two experimental samples, In auditory language the two groups are
highly comparable; if only the parameter of auditory language behavior
had been used, no difference in degree of learning deficit would have
appeared, However, variation in extent of deficiency in learning was
apparent in all of the other areas of learning: reading, written
language, arithmetic, and nonverbal, From these findings it is clear
that though both experimental groups were inferior to the normal on
auditory language behavior, both were equally inferior, Hence, on this
parameter they were equivalent, whereas on all of the other measures
they differed from each other, the learning disability being more
deficient,

In addition to the 21 language and educational achievement measures
discussed above, other achievement tests were administered; these were
not used in the classification of the subjects as experimental or normal
control, The borderline and learning disability samples were compared
with the respective control groups on these measures; see Tables 52 and
53 , The areas of learning covered by these tests are categorized as
auditory memory and reading-syllabication,

Four of the subtests from the Detroit Tests of Learning Aptitude
(also discussed in relation to intelligence) were used as a measure of
auditory memory, It is noteworthy that also on these auditory functions
the borderline and learning disability samples did not differ from each
other, though both groups were inferior to the controls, These findings
are in agreement with those from the auditory language battery, indicat-
ing that the experimental groups were equivalent in their deficiency in
auditory learning and processing. These groups differed in the extent
of the deficit in learning only in the read and written word and in
nonverbal facets of learning,

This is revealed further by the additional reading and syllabication
test results, In all instances on these scores the learning disability
subjects fell below those classified as borderline, The findings from
the discriminant analysis, discussed below, underline the importance of
techniques such as those found in this supplemental battery, For example,
for differentiating children with deficits in learning from those without
such deficits, none of the procedures used was more effective than the
measure of syllabication,

\
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TABLE 50

MEANS, STANDARD DEVIATIONS AND t-SCORES
ON LANGUAGE AND EDUCATIONAL ACHIEVEMENT TESTS
FOR THE BORDERLINE AND CONTROL GROUPS (N-116)

Borderline Control
Test Mean SD Mean SD . t

Auditory Receptive
Detroit Orientation 9.96 1.33 10.75 1.26 =4, 64%k*%%
Kent D 10.72 2.20 11.76 1.89 =3, 87%%%

Auditory Expressive

Detorit Free
Association 9.80 1.78 10.68 1.91 =3. 64%%%

Detroit Verbal
~ Opposites 10.84 1.53 11.69 1.43 -4 4 1%k%

Oral PSIT Words per :
Sentence 11.62 3.03 12.54 3.23 -2.25%

Oral PSIT Abstract-
Concrete 12.13 3.58 12.55 3.70 -.89

Reading

Gates-MacGinitie
Accuracy 9.57 2.10 11.14 2.59 b 4 7%%:

Gates-MacGinitie
Comprehension 9.31 1.56 11.20 2.10 ~6.86%%%

Gates MacGinitie
Vocabulary 9.48 1.62 11.15 1.74 «6.62%%*
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TABLE 50 - Continued

Test

Borderline

Mean

SD

Control

Mean

SD

Written Language
PSLT Total Words

PSLT Words per
Sentence

PSLT Syntax
PSLT Abstract-Concrete
Metropolitan Spelling

Metropolitan Language
Arts

Arithmetic
Metropolitan Arithmetic
PMA Arithmetic

Nonverbal

~ Detroit Designs

Draw~-A-Man
Healy 1
Leiter

9.25

9.79
10.41
12.56

9.59

9.38

9.21
9.40

9.76
9.60
11.16
9.02

2.34

2.22
3.15
3.90
1.39

1.19

.62
.93

1.82
2.27
2.39
1.16

10.14

10.53
11.70
13.88
10.74

10.69

9.68
10.25

10.71
10.00
12.22

9.89

2.86

2.70
3.69

3.63 .

1.26

1.40

.85
1.06

1.93
2.25
2.67
1.47

-2.57*

-2.30%
-2,85%%
-2.67%*
=5.81%%%

-6, 81%*%

-4, 79*%¥k
-5, 69%¥*

-3. 87%%%
-1.35

=3. 19%*
=4.41%%%

* p less than .05
*% p less than .01
*%% p less than .001
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TABLE 51

MEANS, STANDARD DEVIATIONS AND t-SCORES
ON LANGUAGE AND EDUCATIONAL ACHIEVEMENT TESTS
FOR THE LEARNING DISABILITY AND CONTROL GROUPS

il (LI AEANRG AR 2 # Fpes g, B AT R tme kg s .
et B UL AL ] o Qs R ot 2y R gt pyesy 1Y . e ars - - . X N . .
by oy iy 8 P St Wy ST R P e A e R LGt UL FA VYRS e X WA NI SR N, AR PR AL PRI L ol R IR 1 e TR P A g et et T e

Learning
Disability : Control
Test Mean SD Mean SD. t
Auditory Receptive
Detroit Orientation 9.75 1.26 10.76 1.27 =5. 98%%%
Kent D 10.08 1.97 - 11.70 1.84 -6, 34%k%k
Auditory Expressive
Detroit Free
Association 9.69 2.03 10.52 1.84 -3,21%%
Detroit Verbal
Opposites 10.47 1.32 11.65 1.34 -6. 66%%*
Oral PSLT Words per ‘
Sentence 11.53 2.91 12.41 3.17 =2, 19%
Oral PSLIT Abstract-
Concrete 11.97 3.76 12.58 3.69 ~1.22
Reading
Gates-MacGinitie
Accuracy 8.57 1.36 11.07 2.86 ~7.36%%%
Gates-MacGinitie
Comprehension 8.30 1.18 11.00 2.09 =10, §48%%%
4 Gates-MacGinitie i
3 Vocabulary 8.52 1.49 10.99 1.76 - 10. 06%**
¢
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TABLIE 51 - Continued

s tovuma st e var

Test

Learning
Disability

Mean

SD

Control

Mean

SD

Written Language
PSIT Total Words

PSIT Words per
Sentence

PSLIT Syntax

PSIT Abstract-
Concrete

Metropolitan Spelling

Metropolitan Language
Arts

Arithmetic
PMA Arithmetic

Metropolitan Arithmetic

xa .,

Nonverbal

FcTon
R Ul Y

Detroit Designs
Draw-A-Man
Healy I

Leiter

8.93

9.31
9.01

11.89
8.79

8.60

8.99
8. 90

8.95
9.03
10. 88
8. 62

2.08

1.87

2.17

4.15
1.30

1.32

. 9%
.69

1. 84
2.44
3.09
1.15

10.07

10.69
11.68

13.96
10.57

10.51

10.21
9.67

10.63
10.29
12.65

9.89

2.69

2.67
3.63

3.64
1.19

1.32

.98
.78

1.80
2.26
2.78
1.38

=3 . S4*k%k

-4 . 50%k%

=6. 67%¥%

=3.97%%%

=9, 48%i%

=9. 62%k%x

=8. 49%*%
~7.87%k%

=6. 90*¥%x
=4, 02%¥%

=4 . 52%k%
~6. 67%%*

Fe REp BT e r PP SR P B0, 2

* p less than .05
*%* p less than .01

W?g&af& ortiee¥e RN ot

>
&
o
¥
7
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15
!
5
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5
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3
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*%% p less than .001
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TABLE 52

MEANS, STANDARD DEVIATIONS AND t-SCORES ON SUPPLEMENTAL
ACHIEVEMENT TESTS FOR THE BORDERLINE AND CONTROL GROUPS (N=116)

Borderline

Control

Test Mean

SD

Mean

SD

Auditory Memory

Detroit Words 7.92
Detroit Sentences 8.79
Detroit Oral Directions 9,91

Detroit Letters 10.02

Reading - Syllabication

Wide Range Oral
Reading 10.19
Gates-McKillop
Word Parts 10.20
Gates~-McKillop -
Nonsense Words 9.60

Gates-McKillop
Syllabication 9.71

Gates-Russell
Oral-Words 8.66

Gates-Russell

One Syllable 9.41

Gates-Russell
Two Syllables 9.40

2.26

2.41

2,11

1.48

1.84

1.34

.90

1.41

.88

2.00

1.82

9.22
10.17
11,05

11,02

11.88

11.20

10.15

10.88

9.43

10.75

10.67

2.45
2.20
2.06

1.91

2.38

.93

.61

.91

1.11

1.95

1.59

-4, 19%%%
'4. 57***
-40 15***

b 45Kk

-6,07%%*

-6,64%%*%

-5041***

L =751 %%

=5, 85%%%

=5, 14k

-5, 69%k

* p less than .05
** p less than .01
*** p less than .001
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TABLE 53

MEANS, STANDARD DEVIATIONS AND t-~SCORES
ON SUPPLEMENTAL ACHIEVEMENT TESTS
FOR THE LEARNING DISABILITY AND-CONTROL GROUPS (N=112)

Borderline

Control

Mean SD

Mean

SD

Auditory Memory
Detroit Words

Detroit Sentences

8.04 2,15

8.34 2.29

Detroit Oral Directions 9.50 2,09

Detroit Letters

Reading -~ Syllabication

Wide Range Oral
Reading

Gates-McKillop
Word Parts

Gates~McKillop
Nonsense Words

Gates-McKillop
Syllabication

Gates~-Russell
Oral Words

Gates-Russell
One Syllable

Gates-Russell
Two Syllables

9.59 1,36

8,95 1,26

9.27 1.47

8.92 1.00

8.72 1.33

8.10 .70

8.57 1.74

8.50 1,62

9.21
10.04
10.95

10.93

11.60

11.22

10.09

10.79

9.28

10.56

10.57

2.64
2.14
2.14

1.82

2.25

.63

.98

<94

1.97

1.56

- 3.64%kx
- 5,77%%%
- 5.,13%%%

- 6 024***

~10,89%%*
-11,68%*
~10,43% 4%
~13, 234k
~10, 644k
- 7.98%%%

- 9,54k

* p less than .05
** p less than .01
*** p less than .001
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Motor and Other Functions

In the study of deficiencies in learning it is advantageous to
view the problem broadly, especially in an investigation of this type.
Therefore, not only was learning potential (expectancy) considered in
detail, including verbal and nonverbal, but various other types of
behavior were studied. Tables 54 and 55 cover the findings from the
personality test (anxiety), the Vineland Social Maturity Scale, and the
motor and laterality tests,

Personality: The Children‘s Personality Questionnaire was administered
and from this an anxiety score was determined, According to the standardized
procedure the items were read to each subject, experimental and control,
so that ability to read was not involved, As can be seen in Table 54,
the mean scores for both experimental groups and for the normal comparison
groups are essentially identical; the standard deviations also are highly
comparable, These results indicate that both experimental and control
samples fell within the normal range on the anxiety scale, the mean
scores are within the expected range in comparison with the standard-
ization sample., It must be noted that all subjects were screened
initially for anxiety and those who did not meet the established criterion
of an anxiety score of less than 40 were eliminated from the experimental
group and studied separately.

In using the anxiety scale mainly as a control of the emotional
variable, it was indicated that children who have deficiencies in
learning do not necessarily show evidence of greater emotional mal-
adjustment than a sample of normally achieving children., So far as
our findings are concerned, emotional factors do not appear to have been
an influencing factor in the group differences that have been demon-
strated, It appears that there are many children who have learning
disabilities without concommitant emotional disturbances, Moreover,
despite their deficits in learning, they are making an adequate emotional
ad justment,

Social Maturity: The Vineland Social Maturity Scale measures the
degree to which the child has developed independence, in terms of the
extent to which he has learned to care for himself, The results, shown
in Table 54 , reveal that both experimental groups were inferior to the
normal comparison groups. These results are of interest because they
reflect the generalized impact of the deficiency in learning. Though
the social maturity scale includes items on ability to communicate,
these scores are obtained through an interview with the parents, It is
unlikely that the social ages derived are significantly influenced by
problems of school learning, The importance of these results, therefore,
is that they reveal the pervasive effect of a learning disability; it is
not only a school problem, Program planning, in terms of meeting the
needs of a learning disability child must include consideration of the
generalized nature of this type of handicap.

Motor Ability: The rationale for including a study of motor
abilities developed from clinical experience with children who have
deficits in learning. Various disciplines (pediatrics, neurology,
child psychology, and psychiatry) have emphasized that these children
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TABLE 54

MEANS, STANDARD DEVIATIONS AND t-SCORES ON MOTOR AND OTHER TESTS
FOR THE BORDERLINE (N=116), LEARNING DISABILITY (N-l 12) ‘
AND 'I.'HBIR RESPECTIVE CONTROL GROUPS

Borderline Control

Test . Mean SD___Mean SD t

Children's Personality R
Questionnaire - 29.55 5.86 28.33 5.37 "1.65

Vineland " 9,52 ,98 9,89 .95 .-2,87%k
Heath Rails .. .  9.35 2,30 9,97 2.58 -1.95

, I.urnig Disability Control ‘
Test _ . Mean SD Mean = SD =t

Children's Perabna_l‘:l.ty : RITE
' Questionnaire 28.51 5.25 28,57 5.58 .~--07

Vineland U936 95 9,90 87 b, 66wk
Heath Rails 946 2,35 9.86 2,27 -1,29

* p less than .05 : ‘
** p less than .01 .
%k p less than .001
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LATERALITY TESTS FOR BORDERLINE, LEARNING

TABLE 355

DISABILITY AND THEIR RESPECTIVE CONIROL GROUPS

Number Borderline Control
Test of Pairs Right Left Both Right Left Both
Kick 114 106 8 0 102 12 0
Catch 115 101 13 1 105 10 0
Throw 115 104 9 2 107 - 8 0
Write 116 104 12 0 103 13 0
Number Borderline Control
Test of Pairs Same Different Same Different
Hand and Foot 114 93 21 99 15
Hand and Eye 111 65 46 70 41
Foot and Eye 109 61 48 65 44
Hand-Foot-Eye 110 55 55 61 - 49
Write-Throw-Catch 115 94 20 103 11
Learning
Number Disability Control
Test of Pairs gight Left Both Right Left Both
Kick 110 91 18 1 103 7 0
Catch 111 98 12 1 105 6 0
Throw 111 100 9 2 105 6 0
Write 112 97 15 0 103 9 0
Learning
Number Disability Control
Test of Pairs Same Different Same Different
Hand and Foot 108 93 15 98 10
Hand and Eye 108 66 42 73 35
Foot and Eye 106 70 36 70 36
Hand-Foot-Eye 106 61 45 67 39
Write-Throw-Catch 110 99 11 99 11
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typically are poorly coordinated or delayed in motor development, It
is apparent these observations are based on young children (often of
preschool age) seen in clinical settings., However, to investigate the
possibility that motor function and learning disabilities are related,
selected tests of coordination and laterality were administered,

The results of this part of the investigation are found in
Tables 54 and 55 , The Heath Railwalking test was used to measure
locomotor coordination, The mean scores for the experimental. and
control groups are essentially identical., On the basis of this type
of motor study, it appears that deficit in learning and motor function
are not necessarily related. As in certain other aspects of this
total research project, it must be emphasized that our experimental
population was identified through learning tests alone, not by clinically
determined criteria, In the type of sample studied, locomotor coordin-
ation seems not to be a critical factor, o

Similarly, laterality showed no relationship to deficits in learning,
irrespective of the degree of the deficit, The dominant hand for
throwing, catching, and writing, the dominant leg for kicking, and the
preferred eye for sighting, were all unrelated to deficiencies in
learning. Despite the contention of many years duration, that handedness
and eyedness are related to academic learning and especially to learning
to read, no such association was found in this study., Though.such a
relationship might exist for a given type of learning Jisability child,
caution should be exercised in implying that motor involvement or
sidedness are significant factors in all types of children with
deficiencies in learning, It is apparent that a learning disability
may occur with or without the additional factor of a motor disturbance
being present.

. Intercorrelation Analysis

As suggested in the discussion of the screening test data, the
intercorrelation technique is useful in exploring basic group differ-
ences in relation to ¢lusters or patterns of psychological functionms.
The screening test data revealed differing patterns of psychological
organization for those who met the criteria in comparison with those
who did not, The intensive study data presented support and confirm
the screening test results,

Intercorrelation of Mental Abilities

The intercorrelation matrix for the borderline group and. their
controls is shown in Table 56 , and the matrix for the learning disability
group and their controls is shown in Table 57, The correlations pre-

sented include only those falling at the .01 level of significance or
above,

The results indicate that the greatest differences between the
borderline and control samples appeared for the performance test scores.
Correlations for the verbal tests were highly similar, with the exception
of Digit Span. In the borderline-normal comparison Digit Span was
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TABLE 56

INTERCORREIATION OF MENTAL ABILITIES FOR THE BORDERLINE AND NORMAL
COMPARISON GROUPS (WISC WITH WISC) (N=116)

- e
TEe A gt MR A e BN LT T T e e e

§ %
o4 -
< 9 g & B 8
0] < el > =] ] ord (7))
'l ol ol o v © o <] 7] 0
5 02 %3 3§ 3 & o o & %
g 0 a ) o H Iy )
Y] .E i N o o =] L 3] & (7))
OO LA VY O O Od OO VI8 09 VO OH OO
29 mE Ay 2% @8 2% B8 B3 BAS 25 3y &)
B8 E3 BX Ba B2 Ba & k& Ewm ES Eo &S
WISC B=.49 B=.42 B=,52 B=,68 B=.35 B=.36
Information C=.40 C=.60 C=,55 C=,59 C=.29 Cc=.39 C=.41 C=.27
WISC : B=.42 B=.48 B=,51 B=.31
Comprehension C=.38 C=.42 C=.27 C=.30 Cc=,27 C=.34 C=.32 C=.30
Wisc B=.32 B=,32
Arithmetic Cc=.29 C=,56 C=,34 C=.43 c=.31 Cc=.25
WISC B=.47 B=.38 B=.33
Similarities C=.54 _ C=.48 C=.29 C=.26
WISC B=.28 B=.35 B=,30
Vocabulary c=.31 ¢c=.30 C=.55 C=.36 C=.41 C=.45 -
WISC
Digit Span Cc=.28 €c=.33
WISC 3=.31 B=,37
Picture Comp. Cc=.26
WISC B=.41 B=.31
Picture Arrang.
WISC B=.62 B=.26
Block Design Cc=.52 C=.37 C=.39
WISC B=.32
Object Assembly Cc=.31 C=.40 -
WwIsc =:
Coding C=.30
WISC "
Mazes
B = Borderline Group ”
C = Normal Comparison Group A
Level of significance at .01: r = .24 |
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TABLE 57 (‘
INTERCORRETATION OF MENTAL ABILITIES FOR THE LEARNING DISABILITY AND

NORMAL COMPARISON GROUPS (WISC WITH WISC) (N=112):
1 . :
| ;
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WISC 1=.42 1~.38 1=.46 L=.55 . .
Information C=.38 C=.46 C=.43 C=.61 C=.25 €=.32 C=.25 C=.29 C=.27
WISC 1=.26 1=.53 1=.28 1=.25
Comprehension - 0=,29 Cc=.37 C=.32 ¢=.28

WISC 17.36 1~.36 5
Arithmetic . : €=.42 C=.27 C=.46 :

WISC ‘ 1=.38 1~.25
Similarities ‘ C=.52

WISC ‘ I=,26 .
Vocabulary c=.30 Cc=.38 C=.31 ¢=.38 C=.30
WISC

C=.45 C=.27

TSGRV O O L 2

e 2 3N R TR S

; Lg-.27 :
: Digit Span : ' 1
WISC . I7.41 1~.46 L=.30
Picture Comp.

WISC

Picture Arrang.

WISC
Block Design

WISC
Object Assembly

WISC
Coding

WISC
Mazes
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1I~.62 1=.36
"C=.40 C=.25

1=,37
C=.28 C=,35
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L = Learning Disability Group )
C = Normal Comparison Group . .

Level of significance at .0l: r = .25 4
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significantly correlated with six other tests for the controls but
shows no relationships with other abilities in the borderline group,
The reverse appeared for Picture Arrangement, It was associated with
six other functions in the borderline sample but with none in the con-
trols, Coding was related to most other abilities for the controls
(nine out of eleven) but showed no association with any test score in
the borderline sample, .Maze scores also were correlated with eight
other functions in the controls but with only two in the borderline
sample,

The pattern of results for the learning disability-normal com-
parison varied in several aspects from that found for the borderline
and control analysis. Block Design correlated with seven functions for
the controls and only three for the learning disability., Coding was
less generally associated with other test scores but again it was
related to other abilities only in the control group, Coding as a
process differentiated completely between the experimental and control
populations; we have long suspected that this test was a reliable
indicator of disturbances in learning. The Maze score correlations
again are interesting but different from those found for the borderline
comparison,

The primary suggestion to be derived from this analysis of the
intercorrelation of mental abilities (WISC) is that the pattern of
intellectual functions found in children with deficits in learning
varies from the normal, Implied is the possibility that because the
psychological functions are organized differently, the processes whereby
the learning disability child organizes his experiences and learms also
are different, This possibility presents a basic challenge to the
special educator,

Intercorrelation of Mental Ability and Educational Achievement

Because the constellation of mental abilities varied for the
experimental and control groups, it was hypothesized that the inter-
relationships among the intelligence and achievement test scores would
be different for each of these groups. These correlation data for the
borderline and comparison samples are shown in Table 58, and for the
learning disability group and their controls in Table 59, This analysis
also made it possible to compare the experimental samples with each other,

As anticipated, the intercorrelation patterns showed similarities
but also differences, Clearly, the borderline population came closer to
the pattern seen for the normal controls; the learning disability sample
showed the greater variation, However, both experimental groups mani-
fested less than normal association between verbal and nonverbal functions,
For example, for the controls, coding and mazes intercorrelated with
educational achievement to a high degree, For the experimentals this
association was minimal, A similar difference appeared for Picture
Arrangement, Picture Completion, and Block Design, Verbal versus non-
verbal relationships showed differences, especially for the learning
disability sample, -also on the Leiter and Draw-A-Man scores, Results
from these measures correlated with educational achievement more
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TABLE 58

INTERCORREIATION OF INTELLIGENCE AND EDUCATIONAL ACHIEVEMENT VARIABLES
FOR THE BORDERLINE AND NORMAL COMPARISON GROUP (WISC WITH ALL OTHER VARIABLES)

g 3 3
H H H o o
T 8 F.F 8 Sg 3 q -
§ & d83 & Z¥ 58 ¢ T g ¢
°© 8 .82 8, o  ®©E g4 8, g8 &,
g 8 88 Sgp UI £% 8% H4 H &%
o 5y Q 8 O8N o 0 = W ~ o0 &
gw'lojaﬁflg.ggitgjlg ao ol _as.ug
.ﬁ mg- n& u.o. nao. 0o o.g :.’ O 0]
9”9 O3 @ o' 9T @ o~ R . G O
3% 28 48 83 2% 48 &% 8¢ 5 5L 8%
23 82 88 82 82 82 8&5 2% £& 38
WwISC B=.51 B=.60 B=,66 B=,70 B=.36 B=.34 B=.36 B=.44 B=.41 B=.47 B=.42
Information Cc=.66 c=.60 C=,70 C=,68 C=.42 C=,27 C=.46 C=.66 C=.52 C=.63 C=,61
WISsC B=.48 B=.56 B=,52 B=,57 B=.37 B=.24 B=.37 B=.30 B=,39 B=.43 B=.41
Comprehension C=,39 C=.35 C=.49 C=.44 C=.25 Cc=.36 C=.38 C=.43 C=.35 C=.28
WISC B=.26 B=.41 B=.37 B=,25
Similarities c=.53 ¢=.37 C=,56 C=,62 C=.46 C=,31 C=.4% C=.%2 C=.,37 C=.57 C=.49
WwISC B=.58 B=.60 B=,64 B=.70 B=,38 B=,33 B=.38 B=.40 B=.39 B=.46 B=.40
Vocabulary C=,59 £=.69 0=,72 C=.73 C=.35 c=.41 C=.56 C=,60 C=.54 C=.50
WISC B=.38 B=.30 B=.34 B=.31 B=.40 B=.37 B=.41
Digit Span c=.39 c=.,31 C=.34 C=,27 C=.33 C=.40 C=.-‘.33 Cc=.29 C=.36
WISC B=.28 '
Picture Comp. Cc=.28

B=,25 B=.,35 B=,29 B=,27

WISC
Picture Arrang.
WISsC
Block Design C=.39 C=.43 C=,52 C=,54 C=.40 Cc=.27 C=.41 C=.40 C=.41 C=,28
WISC N
Object Assembly -C=,27 C=,28 C=.29
WISC B=.39 ) B=.25 B=,.38 B=.42 B=,29 B=,25
Coding C=.34% C=.53 Cc=,58 Cc=.51 C=.25 C=.26 C=,.53 C=.44 C=.52 C=,34
WISC
Mazes Cc=.29 C=.36 C=.33

C=.27 C=.40 €=.37 C=,36 C=.26 C=,26

B = Borderline Group
C = Normal Comparison Group
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TABLE 58 -~ Continued

)
3] v
. 0§ 3
Q ! g oo i
- ™~ n Q ] [*] & o
- Q ™~ Q o o 1] [® ] 7]
U i U~ 1] w Q wm o o]
0 .0 /)] & o 3 ] 0 =7
0 o 7] ‘_c_c' o~ 4 & H o 2 n
20 23 9% £ & 4 t o u° o ud
RO - X e - § 8 el orlerl oo o o
a@ oo 93 2 .3 od w8 md fo B8 89 23
42 £8 8¢ 28 Jf B fE d2 52 8% §8 85
) S& 4 &S ﬁﬁ AE AW Rd AR AP A2 AQu |
WISC B=.41 B=.36 B=.59 B=.68 B=.29 B=,50 |
Information c=.41 c=,39 C=.65 C=.29 Cc=.26 C=,33 C=.62 c=.34 g
WISC B=.32 B=,35 B=.48 B=.28 B=.49 B=.29 B=.29 |
Comprehension C€=.31 C=,32 C=.37 c=.25 C=,38 ;
WISC B=.34 B=,33 B=.32 B=.30 B=.49 B=.46 |.
Arithmetic c=.36 C=.33 C=.49 c=.29 C=.26 C=.42 c=.31 |
WISC B=.29 B=.43 B=.49 B=.36 -
Similarities c=.41 c=.35 C=.59 C=.26 C=.55 Cc=.32
ISC B=.42 B=.38 B=.58 B=.27 B=.66 B=.27 B=.41
Vocabulary c=.42 C¢=,35 C=.61 Cc=:26 C=.28 C=.36 C=.60 Cc=.36
WISC B=.34 B=.36 B=.27 B=.28 B=.44 B=.44
Digit Span . c=.30 Cc=.41 c=.29 C=.30 C=.52 ¢=.54
WISC B=.26
Picture Comp. Cc=.28
WISC B=.41 B=.36
Picture Arrang. '
WISC ;
Block Design c=.40 c=.37 c=.51 C=.24 C=.49 Cc=.29
WISC B=,28 ] ‘
Object Assembly Cc=.27
Coding Cc=.34 C=.37 C=.56 C=.48 C=.33 C=.30 C=.40.
Mazes c=.27 c=.31 C=.26 ;
B = Borderline Group g
C = Normal Comparison Group $
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TABLE 98 - Continued

9
8 ®
" g 4
; 2 5
ort a 5}
i) o w @
2 : . - B
8 H HE Ha o g
8 orl s &a &0 &m 0 o - 8 ‘;:
ol O oI 4 ol &) of & Ay o ] "a
o oo og © ) N O by 1 - g
Gl SO HO HeW WO SO O -t o T fx) =
$p 5% 9% 88 88 g2 3§ 3 k= g 5 R
28 83 88 B2 &2 82 &4 =& 5 g & A
wisc B=.46 B=.40 B=,53 . B=.32 B=.45 ‘B=.29 B=,63
Information C=.38 C=.43 C=.47 C=.41 C=.35 =45 Cc=.40 C=,51 Cc=.46
WIsC B=.33 B=.34 B=,39 B=.25 B=.45 B=.32 B=.44
Comprehension (C=.26 C=.29 C=.24 ¢c=.26 C=.34 c=.29 C=.30 Cc=.36
wiscC B=.29 B=.36 B=.30 B=.34 B=.40 B=.28 B=.29
Arithmetic c=.33 ¢=,39 C¢=,53 C=.33 C=.34 C=,45 Cc=.30 C=.48
WwISsC B=.34 B=.37 B=.31 B=.36 B=.26 B=.37 - B=.59
Similarities €c=.33 Cc=.41 C=,45 C=,30 c=.34 Cc=.48 C=.47 Cc=.34
WISC B=.28 B=,35 B=.41 B=,29 B=.33 B=.39 B=.43 B=,58
WISC .
Digit Span Cc=.38 C=.41 C=.41 Cc=.31 _
WISC B=.29 B=.37 B=.41 B=.26 ~ B=,53
Picture Comp. _ C=.27 Cc=.29
WIsC B=.28 B=.29 B=,26 B=.38 B=.46
Picture Arrang. C=.30
wisc B=.33 B=.52 B=.55 B=.31 B=.50 B=.34
Block Design C=.26 C=.26 C=.44 C=.45 C=,25 c=,50 ¢=.37 C=.35 C=.58 Cc=.39
WISC B=.32 B=.38 B=.53 B=,36 B=.38
Object Assembly C=.28 c=.39 c=.37 C=,36 Cc=.38
WIsC B=.29 ‘
Coding c=.52 C=.41 C=.32 C=.31 C=.45 c=.32 C=.26 C=.31 Cc=.30
WISC B=,25 B=.,31 B=.31 B=.30
Mazes c=.30 C=.28 C=,38 C=.34 Cc=.,31 C=.28 C=,27
B = Borderline Group
C = Normal Comparison Group
Level of significance at .0l: r = ,27 (90 subjects)
r = .24 1(116 subjects)
17

e bt s o }
T A &St i A T 3 P8 et bt O W e A -

I 5 9 et s o7 0



e e oy R o At o e 2 P s oot e AR .
SR P L e b R S e e R L S ER S REE SR B LRt i i G b e

2 2
o

H . . . , - 5 m WA, 3
T £

TABLE 59

INTERCORREIATION OF INTELLIGENCE AND EDUCATIONAL ACHIEVEMENT VARTIABLES FOR THE

LEARNING DISABILITY AND NORMAL COMPARISON GROUPS
(WISC WITH ALL OTHER VARIABILES)

o & 248 7 - 2% S8 ¢ g
of @ 8% B, Da 2 L S¢ 9§ B
9% 9, 35 o°F Ef B, %8 zi f Z. B%
83,55 85,33, %8 %8 72 %y @ g %8
0 S n N n Q0 /2] (7] n o o O i )}
o< 03 0 08 QY O T B VI B Hel Q-
9% £8 $F £8 SE 28 5% 87 $7 8% 58
3'6' Ot VO Op O 3:2..' oo zft,’ Q > %) 83
WISC 1~.36 1~=.29 1=.30 1=.39 1=.29 1=.37 1=.28
Information c=.54 C=.62 C=,66 C=.70 C=,33 C=.26 C=.39 C=.58 C=.49 C=.59 C=.55
WISC ' I=.28
Comprehension c=.39 C=.36 c=.38 ‘
WISC 1=.34 1~.41 L=.,45 L=.53 1L=.29 1=.26 - I”.63 L~.41 1=.43
Arithmetic c=.47 ¢=.42 C=,50 C=,54 C=,37 C=.33 C=.41 C=,70 C=.60 C=.48 C=.57
WISC 1=.29 1~.28 1L=.28 1=.,27 1=.29 1=.26
Similarities Cc=.38 ¢=.39 C=.49 C=.57 C=.25 c=.29 Cc=.36 C=.29 C=,51 C=.37
WISC IP035 L=.31 L=633 L=026 L=o‘26 L=037 L3030 L=025
Vocabulary c=.54 C=,69 Cc=.71 c=,75 C=.27 C=.29 C=.27 C=.50 C=.53 C=,58 C=,52
Digit Span : c=.28 - C=.34 c=.34
WISC 1=-.30 I==35
Picture Comp. c=.32 C=.31 - C=,25
WIsC
Picture Arrang.
. WISC
Block Design Cc=.31 C=.48 C=.46 C=,32 C=.49 C=,38 C=.30
WISC
Object Assembly C=,38 c=.30 c=.31 c=,31
WISC L=.34 1~.42 L=,27
Coding C=.43 C=.37 C=,42 Cc=.39 C=,52 C=.44 C=.29
WISC '
Mazes C=,29 c=.31 C=.39 C=.25
L = Learning Disability Group
C = Normal Comparison Group
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TABIE 59 <~ Continued

) -
: g & 9
n ] o )
[ & ] La L
He o8 g ' & 8 o o 7
U vt U=t o L] ] 7] g 'S e ]
w.La 0o o ] i (3] 9 2
0 o na e 1 Y] £ ) ] o =) [
g0 . 83 9% & & & 8 wa uw o Ll
RO S - ) u @ Hd He o g
7] [ R 7] °] a) i ! (] = °] 0o o u ]
Q3 o1 W HY HS HT HY HY He wa uv 04d
58 53 8§ B8 25 BE BB #2 82 £% §% £3
86 3& 23 BS B8 KBS Lo £S5 JF 82 82 33
WIsC 1=.26 L=.32 1~.26 I=.51 1~=.30 L=.41
Information Cc=.31 C=.29 C=.58 Cc=.30 C=.28 C=.61 C=.40
WiscC 1=.39 1=,27
Comprehension , . C=.26
WISsC L=.48 L=.45 L=.45 12,28 1=,33 L=.41 L=.39 1=.29
Arithmetic C=.36 C=.32 C=,38 C=.42 €=.33
WwisC 17,32 1~.30 1=,32 I=.27 1=.49 1=.30 L=.37
Similarities c=.30 '. (=58 C=.63 C=,35
WISC ‘ 1=.,27 L=.31 1=.32 1=,32 I=,58 1=.42 1=.48
Vocabulary C=.34 C=.32 C=.67 C=.25 C=,32 C=.60 C=.36
WISC 1=.35 1=,30 ‘ L=.29 L=.39
pigit Span Cc=.25 C=,28 C=.54 C=.62
WISC .
Picture Comp, C=.29 7 Cc=.32 C=,27
wIsC
Picture Arrang.
WISC
Block Design C=.36 C=.33 C=.44 C=.46 C=.39
WISC _
Object Assembly C=.33 C=,32
WISC 1=.31
Coding C=.44 C=.30 C=.46 C=,26 C=.26 C=.39
WISC
Mazes
L = Learning Disability Group
C = Normal Comparison Group
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TABLE " 59 - Continued

o 0
g &
g 8 b
6 o 3}
y S 5 :
g Z _— -
of ue uf 4o BE 24 . 3 L
55 3% 3% 3B f, RBE oy . 4 o o 7
Nl & HO Hed HTO =D P! - 0 ") v
§F 85 % 53 3B 2 ¥ % & § 3 &
A8 A3 &8 RA& &2 8§ & & B ¢ & A
Wisc 1=.30 L=.45 1=.35 ‘ 1=.27 L=,41
Information C=.%% 3=,37 C=.49 C=.40 C=.36 C=.48 C=.46
WISC o L=.36 L=.30
Comprehension C=.43 C=.26 C=.34
wisc 1=.,31 L=,31 L=.45 L=,32
Arithmetic C=.28 C=.42 C=.34 C=.43 C=,27 C=,46
wIsc L=.37 L=.27 1=,28 L=,27 1=.37
Similarities C=.34 Cc=,30 C=.37 C=.32 c=.31 ¢c=.31 C=,50 Cc=.33
WwISC 1=.28 L=,36 L=.46 L=.46
Vocabulary C=.40 C=.44 C=.41 C=,27 C=.43 C=.38 C=.59 Cc=.30
WisC 1L=,38
Digit Span C=.26 C=.41 C=.31
WISC 1=,34 1=,50 1=.30 L=.27 1=.25 L=.30
Picture Comp. C=.29 C=.27
WISC . L=.39
Picture Arrang. C=.25
WISC 1=,31 1=,57 1=,32 _ L=.46
Block Design Cc=.,31 C=.41 C=.27 ‘ C=.47 - €=,40 C=.49 C=.27
wIsC 1=,27 - 1=,39 1=.60 1=.31 L=,49
Object Assembly C=.25 Cc=.34 C=.35 Cc=.36 ~ C=.,28 C=.39
WISC . L=,32
Coding C=.40 C=.30 Cc=.29
WIsc . 1=,31 L=,34 1=,31 ‘ L=,25
Mazes Cc=,31 ¢=,30 ‘

L = Learning Disability Group
C = Normal Comparison Group

§ Level of Significance at ,0l: r = ,28 (90 subjects)
§ ' r = ,25 (116 subjects)
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frequently in the normal control groups,

The 1ntercorre1ation data support the position that children with
deficits in learning show less generalized integration of abilities,
hence, show different patterns of learning. Though they may show normal
achievement in a given area of learning, e.g. nonverbal, this does not
assure that they can muster the use of this ability for learning of
another type, e.g. verbal, This may be one of the most consequential
outcomes of this research, If it is further verified, these results
could serve as the basis for development of a construct of the psychology
of learning as it relates to learning disability children,

Intercorrelation of Educational Achievement Tests

To further explore the clustering of relationships by group, the
intercorrelation of scores on the measures of educational achievement
were analyzed., The matrix for the borderline versus the control group
is shown in Table 60, and the matrix for the learning disability versus

the normal comparison. group is presented in Table 61,

A number of differences are apparent. Again, the learning dis-
wuility sample varied most widely from the normals; the borderlines
showed a pattern more comparable to that of the controls, Written
language (PSLT Total Words) frequently was associated with other aspects
of educational achievement in the learning disability group, but not in
the control group. Moreover, Oral Directions was highly correlated with
other educational test results for the normal sample but not for those
classified as learning disabilities,

One of the most interesting differences, corresponding to the
findings for intelligence, was the consistent correlation between
nonverbal and verbal measures for the normals, and the lack of such
correlation for both the borderline and the learning disability groups.,
This is exemplified particularly by the results for the Leiter, Draw-

A-Man, and Detroit Designs: these tes%s show relationship to educational

achievement essentially only for the normals; almost no correlation
with educational tests appeared for the learning disability -group,

The intercorrelation analysis clearly indicated that the ,
constellation of mental abilities varies for children with deficits in
learning, In addition, the greater the deficiency in learning, the
greater the variation from the normal. In vther words, the clusters
of mental faculties are not the same for normal and learning deficient
children, Perhaps the most obvious difference occurs in the ways in
which verbal and nonverbal abilities do not interrelate in those with
deficits in learning, and the ways in which they do interrelate for
the normal, Therefore, for children with learning disabilities it is
very difficult to predict success in verbal learning from nonverbal
measures, Whereas, for normal children such predictions can be made

with reliability,
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TABLE 60

g

INTERCORREIATIONS OF EDUCATIONAL ACHIEVEMENT VARIABLES FOR THE BORDERLINE AND
NORMAL COMPARISON GROUPS (EDUCATIONAL ACHIEVEMENT WITH EDUCATIONAL ACHIEVEMENT)

.
P TP LIRS

03 g M e > U

0 @ )

I+ B B A9 !

w82 ®BE8 B S S2F 8§ ¢ g o

) 'ﬁ .{D' 't'.-'J' .'t;: .t'.-'; 3 0 ::i' :O; 3 '4'3' 3 () Q0 3 3 ] ¥

v O o8 of ©I N Mo e o R » °

€9 95 I8 g9 gu Yo do o8 $ odw 3N

2&:8_-'5‘-:3'%3':-:3;?.9 n.E E n.-ﬁ.nl‘B

nH UN wa v wd ud O Om ;

g~ 03 o0& dW UTY du o= £ P e O :

SE 39 55 58 35 §5 3% &% g% 8% 5% ¢

38 O VOO O U3 U2 Uun =< < 2w ws £

Wide Range B=.72 B=.79 B=,85 B=,60 B=,58 B=,70 B=.48 B=.48 B=.81 B=.82

Oral Reading Cc=.68 Cc=.71 C=,82 C=,65 C=,54 C=.64 C=.56 C=.53 C=.71 C=.79

Gates-MacGinitie B=,68 B=,75 B=,52 B=.44 B=.55 B=,55 B=.45 B=,64 B=,.65 q

Accuracy C=.74.C=.67 C=.51 C=.44 C=.48 C=,56 C=.55 C=.60 C=.57 ’

Gates-MacGinitie B=.85 B=.48 B=.45 B=.49 B=.46 B=.40 B=,63 B=,62 k

Comprehension Cc=.78 C=.52 C€=.39 C=.53 C=,54 C=.53 C=.65 C=.61

Gates~MacGinitie B=.58 B=.53 B=.63 B=,52 B=.46 B=.74 B=,70

Vocabulary C=.61 C=.52 C=.59 C=.61 C=.62 C=,75 C=,72 i

Gates=McKillop B=.56 B=.78 B=.46 B=,40 B=,77 B=.70 '

Word Parts C=.63 C=.70. C=.43 C=.48 C=.69 C=.64

Gates=McKillop - - B=.59 B=,48 B=.41 B=,63 B=,62

Nonsense Words _ Cc=.52 ¢=.30 C=.39 C=,60 C=,57

Gates-McKillop 3=.41 B=.42 B=.73 B=,72

Syllabication c=.42 C=.47 C=.64 C=,58

Metropolitan B=.74 B=.61 B=.55

Arithmetic : C=.78 C=.67 C=.60

PMA B=.51 B=.55  ©

Arithmetic C=.60 C=,60 i

Metrepolitan B=, 88

Spelling 7 C=.80 ;

Gates~Russell
Oral Words

= Borderline Group

B
C = Normal Comparison Group
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60 =~ Continued

0
9 ®
@ 8 o § 3
] Byl N ord o

- ~ 0 9 e 3] 8

—wo =ao g & 9 5 3 o

Ol o= o w ] 0

w.Le wao o o Y o g ) “

0 w'g ol o ] 4 ] _

238 848 do o ] 9 o o o a0

¥ %3 gp = o - S 48 4o 8 4@

2 88 BE .o o9 o8 of oF By B2 Bg B2

2% 8o fg HE Hf H% dE d2 53 8% 8% 8§

38 82 283 B K2 A2 fla A Am Az AB A
Wide Range B=.66 B=,64 B=.69 B=.35 B=.33 B=.24 ~ B=,58 B=.25 B=.33
Oral Reading Cc=.55 €c=.51 ¢=.67 C=,31 Cc=.36 ¢=.32 C=.53 C=.40
Gates-MacGinitie B~.49 B=.48 B=.60 B=.32 B=.29 B=.32 B=.41 B=.64 B=.31
Accuracy C=.46 C=.42 C=.64 C=.37 C=.27 Cc=.36 C=.45 C=,53 C=.46
Gates-MacGinitie B=.52 B=.49 B=,71 B=.37 B=,69 B=.45
Comprehension C=.47 C=.49 C=.71 C=,44 C=.30 c=.41 Cc=.37 C=.61 Cc=.43
Gates=-MacGinitie B=.53 B=,56 B=.71 B=.37 " B=.29 B=,70 B=.38 B=.46
Vocabulary ¢=.54 C=,52 C=.73 C=,31 C=.34 C=.36 C=,64 Cc=.37
Gates-McKillop B=.71 B=.69 B=,29 B=.46 B=.24 B=.26
Word Parts ¢=.70 C=.59 C=.63 c=.33 Cc=.30 C=.35 C=.25 C=.34
Gates=-McKillop B=.61 B=.60 B=,33 B=.30 B=,27 B=,25
Nonsense words C=.54 C=,50 C=.45 Cc=,28 C=.30
Gates=McKillop B=.65 B=.60 B=.31 B=,27 B=.28 B=.42 B=,28 B=,29
-Syllabication c=.50 C¢=,50 C=,52 C=,29 C=.26 Cc=.33 C=.41 C=.26 C=.30
Metropolitan B=,46 B=,36 B=.31 B=,29 B=,26 B=,41
Arithmetic Cc=.44 C=.,37 C=.64 C=.25 C=.45 C=.43 C=.25 C~.42
PMA B=.38 B=.36 B=.43 B=.28 B=.30 B=,32 B=,49 B=.35
Arithmetic c=.51 C=.42 C=.57 C=.27 ¢=.28 C=.30 C=.50 C=.43 C=.25 C=.38
Metropolitan B=.70 B=,68 B=,63 B=,30 B=.43 B=.32 B=,53 B=.33
Spelling c=.60 C=,56 C=,73 C=.39 Cc=.32 Cc=.40 C=.49 c=.34
Gates-Russell  B=.66 B=.65 B=.60 B=.29 B=.34 B=.31 B=.44 B=.32 B=,32
Oral Words Cc=.35

c=.54 C¢=,50 ¢=,66 C=.46 C=.26 C=.32 C=,29 C=.30 Cc=.38 C=.38 C=.29

B = Borderline Group
C = Normal Comparison Group
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n 5% 2% PR n% w% =% =8 w8 By B2 B i3
» s 8¢ £E 48 A8 4 SE 22 82 8% §5 3§
| 3 3§ 8& &3 ®BS B 2 Be RBe &L 82 &2 Aw
71 Gates-Russell B=,78 B=.57 B=.25 B=.49 B=,26 B=.38
One=-Syllable C=.59 C=.61 C=.26 Cc=.36 C=,38 Cc=.27 |
Gates-Russell 3=.58 _ B=.48 B=.25 B=.34 |
Two~Syllables C=.58 c=.31 C=.33 C=.24 C=.38 |
Metropolitan B=.42 B=.36 B=.56 B=.31 B=.50 |
Language C=.35 c=.29 ¢=.32 Cc=.35 C=,62 C=.41
PSLIT B=.83 B=.34 .
Total Words Cc=.77 ¢=.43 C=.30 C=.25 C=,26
PSLT B=.49 i
Total Sentences C=.43 C=.25 Cc=.29 |
PSLT - 3=,30 ‘
: Words per Sent. '
9 PSLT
Syntax C=.25 }
PSLT
Abstract=-Concrete 'Cc=.29 }
Detroit Free B=.28 B=,27
3 Association C=.24 C=.‘39 C=.42 j
Detroit B=.2] B=.48 j
1 Verbal Opposites C=.38 .
; Detroit .57+
Words C=.64 :
B = Borderline Group
C = Normal Comparison Group ‘
é
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g 8 B
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o .,?. B oM E ? : ot
3 I = @ 53 X ) k- 3 z.:
43 =28 438 4 g8 ee 88 o v & a <
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T (TR Y] “ 0 Hed WO ~W X - (] x) (¥] g
4% 8% 87 83 PE 2 ¥ § ‘&5 § § &
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Wide Range B=.30 B=,50 B=.36 B=.30 B=.31 B=.27
Oral Reading c=.34 C=,63 C=.44 C=.32 C=.28 C=.33 C=.43 Cc=.38 C=.47 C=.46
Gates-MacGinitie B=.,31 B=.45 B=.38 B=.39 B=.34 B=.36 B=.40
Accuracy Cc=.45 C=,55 C=.35 C=,27 C=,28 c=.51 €=.39 C=.40 C=,42 Cc=.49
Cates-MacGinitie B=,43 B=,58 B=,50 B=.38 B=.31 B=.47
Comprehension C=.47 C=,54 C=.41 C=.44 C=.29 C=,56 C=.53 C=.54 C=.53
Gates-MacGinitie B=.39 B=,59 B=,39 B=.36 B=.35 B=.40 B=,48
Vocabulary Cc=.39 C=,53 C=.,53 C=.49 C=,28 C=.51 C=.47 C=,54 C=.48
Gates-McKillop B=,39 B=,38 B=.33 B=.33 ' :
Nonsense Words C=,37 C=,28 Cc=.26 C=.35
Gates-McKillop B=.35 B=.,41 B=.26 B=,29 B=.30 B=,30 ,
Syllabication c=.31 C=.44 C=,38 Cc=,38 C=.32 Cc=,33 C=.38
Metropolitan B=.31 B=,30 B=.32- B=.26 B=,26 B=,50 . B=,34 B=.35
Arithmetic C=.52 C=.46 C=,53 C=,51 C=.26 C=.46 c=.41 C=,50 Cc=,30
PMA B=.40 B=,34 B=,33 B=,41 B=,30
Arithmetic Cc=.52 ¢=,39 C¢=.60 C=.55 Cc=.24 C=,38 ¢=,29 C=.38 C=.49 C=.40
Metropolitan B=.34 B=.49 B=.29 B=.34 B=,32
Spelling C=,38 C=,52 C=.53 C=.47 C=.,49 Cc=.48 C=.38 Cc=.40
Gates-Russell B=,30 B=,50 B=,29 '
c=.37 C=.62 C=.48 C=.42 C=,32 C=.42 Cc=.36 C=,37 Cc=.35

Oral Words

B = Borderline Group
C = Normal Comparison Group
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TABLE 60 - Continued
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s a3
% 2 g 8
3 ) & 3] .
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M H 58 94 ) o S
: 43 4% 43 sp e By ., o B - % % |
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: Heel MY RO Nl =T O ~-D B - o T (T <3 :
5% 8% 80 88 E5 B2 i § & § 3§ § |
g » A8 &3 &8 A4 &= &3 4 - > N = A :
' Gates-Russell B=,37 B=.42 B=,30 B=,39 B=.27 B=.26 .
i One-Syllable  C=,26 C=,35 C=,33 C=.36 C=.40 Cc=,27 C=,33 C=,33 c=.28 .
Gates-Russell B=,27 B=,42 B=.25 B=.32 ' :
3 Two-Syllables C=.39 C=.35 C=,26 C=.34 C=.34 c=.32 ¢=.30 ¢=.34
Metropolitan B=.44 B=.54 B=.41 B=,44 B=.42 B=.28 B=,52 B=,30
‘ Language c=.45 C=,52 C=.54 C=.42 C=.55 C=.49 C=.45 c=.50
PSLT B=.46
Total Words C=.41 C=.29 C~.36 _ . C=.28
3 PSLT B=.42 i
Total Sentences C=.34 Cc=.28 C=.33
] PSIT
| Words Per Sent.
3 PSLT o
: Syntax
; PSLT - B=.26 B=.65 B=.35
Abstract~Concrete C=.31 C=.52 C=.29 C=.25 c=.32
Detroit Free  B=.26 B=.27 B=.25
Association C=.33 C=.37 "C=.35 . C=.25 ;
] Detroit B=.38 B=.36 B=.58 B=,30 B=.46 B=.28 B=,57
: Verbal Oppo. C=.33 C=.34 C=.46 C=.27 C=.42 c=.31 C=,58 Cc=.42 {:
Detroit B=.26 B=.42 B=.31
Words " C=.35 C=,53 C=.24
: B = Borderline Group :
3 C = Normal Comparison Group
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P e U HD fe WD =D o — o I ] =
5% 8% £§ 8¢ 83 2B Rz i 3§ & 5 3 &
28 88 &% A8 38 82 83 & & © & & A
Detroit B=.40 B=.45 B=.28 B=.26 B=.36
Sentences Cc=.45 C=.56 C=,30 C=.36
Detroit Oral B=.37 B=.38 B=.27 B=.41 B=.31 B=.31
Diréctions c=.44 C=.42 C=.35 - C=.26 c=.24
Detroit B=.28 B=.24 B=.27
Letters Cc=.32 : c=.31 Cc=.23 C=.34 C=.32 Cc=.26
Detroit B=.49 B=.25 B=.62
Orientation C=.35 c=.33 C=.24 C=.48 Cc=.26
Detroit B=,50 " B=,32 B=.37

Designs

Cc=.38

c=.32 C=,38

C=.27

Oral PSLT
Woxds per Sen.

Cc=.25

c=.29

Oral PSIT
Abs.=Concrete

B=,30

Leiter

B=.34 B=.28 B=,55
C=.34 C=.43 C=.52

B=.36
c=.47

Healy I

c=.30

Cc=.33

Vineland

B=.25
Cc=.29

Kent D

C=.45

Heath Rails

Draw~A=Man

B = Borderline Group -
C = Normal Comparison Group

Level of Significance at ,0l: x = ,27 (90 subjects)

r=,24 (116 subjects)
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INTERCORREIATION OF EDUCATIONAL ACHIEVEMENT VARIABIES FOR THE LEARNING DISABILITY

TABLE 61

AND NORMAL COMPARISON GROUPS

(EDUCATIONAL ACHIEVEMENT WITH EDUCATIONAL ACHIEVEMENT)

@ ) 0
I I. % & s e
» 3 8§ 3 & &% &5 ¢ 3

© 3 8% ¥p Um 98 T He o & 3.

g’og cg %2 ‘3% .:23 .:23 Mo ord o o W'Y

§. S5 82 $£85 24 29 893 98 4 3¥ 238

gnﬁllu;lallﬂilmilail.ﬂ 8‘_% g 3.33;,3

o 85 8E $% 8- 89 34 25 _f 29 i

98 89 58 §8 B8 55 8T 8T g"" 28 «i

33 Oq VO O Ok OZ 3m =< 2 =0 ws

Wide Range 1~.65 L=.69 L=,76 1=,73 1=.64 1L=.80 I=,52 L=.41 1=.86 1L=.84

Oral Reading C=.66 C=,65 C=,71 C=,58 C=.43 C=,57 C=.42 C=,45 C=,70 C=.81

Gates-MacGinitie 1=.79 L~,75 L~.43 1=.38 1=.51 1=.49 1=.47 L=,61 L=,61

Accuracy C=.69 C=,68 C=,37 ¢=.30 C=.41 C=.48 C=,50 C=.62 C=.52

Gates-MacGinitie L=.80 I=.51 L=.46 L=,55 L=,55 L=.48 L=,64 L=.65

Comprehension C=,78 C=.48 C=.40 C=,48 C=,52 C=.,47 C=,61 C=.59

Gates-MacGinitie 1=,60 L=,58 L=.66 L=.61 L=,.52 1~,72 L=.75

Vocabulary C=.54 C=.46 C=,54 C=,52 C=,55 C=.72 C=,65

Gates-McKillop 1=,65 1L=.77 L=.42 1=,.28 1~=,77 1=.71

Word Parts C=,60 C=,69 C=.35-C=.35 C=;59 C=,62

Gates-McKillop 1=,62 L=.39 L=.31 1=.62 1L=.60

Nonsense Words Cc=,44 c=,37 Cc=,33 C~.52 C=,55

Gates-McKillop I=.43 1L=,32 1=.78 1=.73

Syllabication Cc=,38 C=.41 C=.62 C=.56

Metropolitan " I=.79 1L=,59 L=,58

Arithmetic c=.71 C=,58 C=.54

PMA 1=.41 1=.47

Arithmetic Cc=,57 C=,53

Metropolitan 1=,89

Spelling Cc=,79
Gates-Russell

Oral Words

L = Learning Disability
C = Normal Comparison Group
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8% 8% 58 5% u% w8 g3 wb By B2 Bs B
§0 8% P % 5% o 8F H8 43 BY 5% i
05 eg ::.3 & 8 ZG:- A 8 & g<ﬂ Ak AP AEZE AW
Wide Range 1~.67 L=, 71 L=.57 L=.43 1=.40 1=,28 L=,30 1~.42
Oral Reading C=.42 C=.43 C=,57 C=.47 C=.43
Gates-MacGinitie IF, 53 ‘ ) 1=.34
Accuracy c=.29 C=.35 C=.62 C=,28 Cc=,28 C=,37 C=.56 C=.28 C=.36
Gates-MacGinitie L=,59 1=.55 1=.62 I=,51 1L=.37 1=,31 1=.44
Comprehension C=.46 C=.48 C=.69 C=.33 c=.29 . C=.68 . C=.46
Gates-MacGinitie I=.76 1L=.81 1=.73 L=.39 1=.36 1=.34 1=.42 1=,30
Vocabulary Cc=.50 C=.48 C=.65 Cc=.70 C=.29 C=.43
Gates-McKillop 1~.67 L=.63 L=.47 L=.25 1=.36
Word Parts C=,67 C=.50 C=.55 _ C=.31 - C=,29
Gates-McKillop 1.=.54 L=.58 1=.49 1~.29 L=.33 L=.26
Nonsense Words C=.50 C=,39 C=.47 ‘ Cc=.30
Gates-McKillop L=.67 1=.70 L=.49 L=.,45 L=.34 1=,26 1=,28 1=.26
Syllabication (C=,52 C=.45 C=,52 - -C=.39 C=,26
. Metropolitan L=.44 1=.48 1=,56 1=.33 L=.31 1=,31 1=,28 L=.46 1=.37
Arithmetic C=.35 C=.33 C=.57 C=.29 C=.28 C=.33 C=.45 C=.41
PMA 1=.37 L=.45 1=.42 1=.34 1=,38 L=,32 1=,39 1=.31
Arithmetic C=.37 C=,37-C=.54 Cc=.33 C=.30 C=.40 C=.47 C=.38
Metropolitan 12,72 1=.72 1=.57 1=.54 L=.49 1=,34 1=.40
Spelling C=,54 C=.,47 C=,66 C=,32 C=.27 C=.30 C=.40 Cc=.51 Cc=.39
Gates-Russell 1L=.66 1~=,68 L=.58 1=.42 L=.38 1=.26 - 1=,29
Oral Words C=,52 C=.48 C=.63 C=,29 C=.31 C=.37 C=.39 C=.26 C=.40
L = Learning Disability
C = Normal Comparison Group
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¢ TABLE 61 - Continued
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Wide Range 1=.41 1=.28 . 5
Oral Reading C=,62 C=,38 C=.26 Cc=.28 C=.44 c=.30 °
; Gates-MacGinitie 1~.29 L=.35 L=.29
Accuracy Cc=.47 C=.,43 C=.37 C=,28 C=.35 'C=,33 C=.47 c=.39
3 Gates-MacGinitie 1=.35 L=.36 _
4 Comprehension C=.45 C=.48 C=.41 C=.47 C=.45 C=,55 C=.44 |
Gates-MacGinitie L=.38 1=.32 1=.28 :
Gates-McKillop L=,32 ' !
Word Parts C=.33 C=.46 C=.28 C=,27 C=,32 o C=.35 ;
Gates-McKillop 1=,35 ‘ :“f
Nonsense Words C=.27 C=.45 C=.31 Cc=.30 ¢
Gates McKillop 1=.38 1==29
Syllabication C=.35 C=.31 C=.33 c=29 = (=32 C=.28
. Metropolitan 1=,35 1~=.35 1=.41 1=.34
Arithmetic C=.41 C=,34 C=,41 C=.36 C=.47 C=,48 C=.46 c=.30 :
PMA 1=.43 1~.31 1~.40 1=,30 ’
1 Arithmetic C=.48 C=.50 C=.40 C=.41 C=.31 C*H45 C=.42 :
9 Metropolitan 1~,38 1=.28 1=.28 I==,36L=.35
: Spelling C=.39 C=.47 C=.45 C=.34 C=.36 . C=.35 C=.47 C=.34 |
: Gates-Russell T~.40 1~=.26 =427 1~.32 .26 |
" Oral Words C=.37 C=.,55 C=.36 C=.33 Cc=.31 . C=,25 C=,42
9 ~ 3
3 L = Learning Disability :
i C = Normal Comparison Group §
¢ ;i
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TABLE 61 - continued

Gates~Russell
One=Syllable

Gates=Russell
Two=Syllables

ﬁetropolitan

Language

Total Words

PSLT

Total Sentences
Words per Sentence

PSLT

Abstract~Concrete
Detroit

Free Asso'c:(.ation
Detroit

Verbal Opposites

PSLT
Syntax
PSLT

Detroit
Words

Detroit
Sentences

Gates=Russell
One=Syllable

L=.80 L=, 70 1=.31 L=.26
C'.5§ C=.53

L=,32 1=.38 L=.34

Cc=.32

Gates~Russell
Two~-Syllables

1=,72 1=.32 1=.27
C=.49

" L=,32 1L=.25 L=.28

C=.35

C=.34

Metropolitan
Language

C=.31

1=.31 1=.28 _ L=.39
C=.31 C=,28 C=.42 C=.62

C=.43

PSLT
Total Words

L=.77 L=.41
Cc=.75

L=.43
C=.35 C=.29

PSLT
Total Sentences

L=.46
Cc=,37

PSLIT Words
Per Sentence

1=,26

PSLT
Syntax

1=,26

PSIT Abstract-
Concrete
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C=.26

Detroit Free
Association

L=,27 1=.,42 L=.27
Cc=.26

Detroit Verbal
Opposites

1=.35 L=.47
Cc=.38

Detroit
Words

1=.60
C=.64

L = Learning Disability Group
C = Normal Comparison Group
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TABIE 61 ~ Continued

@
s
g 8 B
J @ g ,,
U g n ]
9 3 B BT ™ c:
u H S0 4o o g g
43 Hp 48 4@ 2% B3 ., Y 8 . ]
"6' Q o] 3 og o E: ] 4 o > i < <
g Hd 20 HW WD =W W L] o < ‘;g :';
§Y 5% % 8B 3B 2z i 3§ £ 5§ § &
(=} & A a 8§ &8 &= 8 < 3 = > 2 o A
Gates-Russell 1=.36
One-Syllable c=,30 Cc=,35 c=.40 Cc=.34 C=.,2"
Gates-Russell =40 1~.25 1725
Two-Syllables c=.31 C=,28 C=,33 C=,28 C=,26 C=,2.
Metropolitan T 1=.3% 1=.34 L=,37 L=,28
Language C=.50 C=.47 C=.43 C=.32 Cc=.43 C=,31 C=.40 C=,57 C=o4.
PSLT - 1~.36 :
Total Words .
PSLT Total ~ 1=.35 L=™.26
Sentences
PSLT Words .
Per Sentence - c=.25 ‘ , ‘ C=.3.
PSLT —
Syntax
PSLT Abstract- L=.25 I=.51
Concrete C=,46 C=,2.
Detroit Free - o
Association C=.27 : Cc=.2.
Detroit Verbal T 17,35 1=.49 ‘ L=, 44
0pp081htes c‘o‘l's 08032 C=.53 C=.45 C=.26 C=,63 C=.4.
Detroit T=.27 1~.26

Words C=.3 9 C".46

L = Learning Disability Group
C = Normal Comparison Group
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~ Continued

Yoot £ iR

Oral Directions

®

-i-lg & ]
o] ol ol M
B8 B B
8% 57 &%
23 25 83

Detroit.

Healy I

Vineland
Kent D

PSR OG SOT P ST YIRS S I UENRYT P ECR AP U SIS Ry E RGN A &

Heath Rails
Draw=A=Man

Detroit
Sentences

1=.38 L=.26
C=.48 C=.63 C=.32 C=.30
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.
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& Esa) Y
g 4 2% B3
- 0 0 - ]
7] Herl wT e W Ky}
" O be S8 82 %
8 88 838 82 3

.30

S

Detroit Oral
Directions

I=.30
C=.39 C=.41 C=.28

c=.31

L=.31
C=.35

Detroit
Letters

C=.35

C=.28

S 3 R e N L g TR

Detroit
Orientation

C=.34

1=.53
C=.50

Detroit
Designs

1=.50
Cc=.32

L=.31 1=.42

Oral PSLT Wds.
Per Sentence

SN R BT e W R AL e

C=.26

R X

Oral PSLT Ab-
stract C.acrete

Lelter

L=.37

C=.48

PRIV |

1=.45
C=.40

Healy I

C=.27

1=.28
c=.28

e G L T A ;!e’x.\:‘,, a

Vineland
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C=.35

Heath Rails

LTS

1=.25

e 455 e

Draw=-A~Man

L = Learning Disability
C = Normal Comparison Group
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Discriminant Analysis

An important objective of this research was to evolve a test
battery for differentiating between normal children and children with
deficits in learning, The discriminant analysis technique has been
demonstrated to be useful in determining the extent to which a given
measure can be relied upon when making such a differentiation,

This technique was used in two ways, First, all of the test score
variables were analyzed in terms of their strength in distinquishing
between the experimental and control populations, These results are
found in Tables 62 and 63, One must be impressed with the agreement
found as to the most potent discriminators, whether the child was
classified as borderline or as learning disability., In both cases the
most significantly discriminating test was syllabication, This is of
keen interest both clinically and scientifically, On.this test the
child is required to pronounce nonsense words which he sees, In order
to perform well he must be able to recognize the letters and to organize
them into their auditorized equivalents, For normal performance,
therefore, he must be able to both visualize and auditorize; to some
extent this is true also of ability to spell in the written form., The
ability to integrate auditory and visual stimuli appears to be critical
in school learning,

Though the Leiter Test ranked high as a discriminator (mext to
syllabication) for those in the learning disability sample, it did not
rank in the top four for the borderline group. However, in addition
to syllabication, reading comprehension and WISC comprehension proved
to be highly significant discriminators fc¢. sth experimental
populations, It should be noted that when atl 49 variables were
included, 45 of them discriminated between the experimental and
control groups at the ,01 level,

The second analysis concerned only the 21 variables used to
classify the intensive study sample as normal, borderline, or learning
disability, With the reduced number of variables differences appeared
in the order of the tests by F value, in terms of the lavel at which
they differentiated between the experimental and control groups (see
Tables 64 and 65), However, again reading comprehension was a highly
significant factor, Moreover, though the order varied, all 21 of the
variables discriminated between each experimental group and its controls
at the ,01 level,

From these discriminant analysis results, we again infer impli-
cations for the basis of the psychology of learning, The interrelated
functions which appear to be of utmost importance are verbal and non-
verbal abilities and the capacity to visualize from the auditory and
to auditorize from the visual, Another way in which to view the
implications is in terms of integrative capacities, The normal learner
seems capable of integrating new experience whether it be verbal, non-
verbal, auditory, or visual in nature., Those with deficits seem to
acquire learning in an isolated manner so that, though acquired, it
does not generalize to other experience in the usual manner,
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TABLE 62

DISCRIMINANT ANALYSIS OF THE FORTY-NINE VARIABLES
OF THE PSYCHOEDUCATIONAL BATTERY FOR THE BORDERLINE GROUP
AND THE NORMAL CONTROLS (N=90) '

TN N L e

s

~ e N s
b BSOS AT e et g e e

Items significant at .01

Gates-McKillop Syllabication
Gates-MacGinitie Comprehension
WISC Comprehension

PMA Arithmetic
Gates-MacGinitie Accuracy
WISC Similarities
Metropolitan Language

Healy 1

Draw-A-Man

Detroit Letters

Detroit Sentences:
Gates-McKillop Nonsense Words
Metropolitan Spelling

WISC Block Design -

Kent D

Oral PSLT Words Per Sentence
Oral PSLT Abstract-Concrete
PSLT Abstract-Concrete
Gates-McKillop Word Parts
Gates-Russell 1 Syllable
Leiter

Metropolitan Arithmetic
Detroit Free Association
WISC Arithmetic

'WISC Object Assembly
Detroit Orientation

51.45
33.50
24.43
. 19.44
16.27
14,00
-12.64
11.47
10.59

7 R e BB a0 L R e AL R e AT R A B R T Y AR

9,71 :
9,00 :
8.46 ;
7.95 :
7.45 :
7.08 3
6.71 :
6.38 :

'6.10
5.83
5.57
5.34
5.15
4,9 :
4.82 :
4.65
4.48
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TABLE 62 -~ Continued

Items significant at .01

m

RO sttt ot g ehe o)
VBT Lo e Cl s o o sty

PSLT Syntax
Gates~Russell Oral Words

Detroit Verbal Opposites
, Gates-MacGinitie Vocabulary
. Heath Rails

kit 1
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e e S R TVE N RSN Lk P Sab s isans S Ea A4 e eees

4.32
4.16
4.03
3.90
: : 3.76
Detroit Oral Directions 3.63
. WISC Vocabulary 3.51
PSLT Words Per Sentence 3.39
Mean Performance M.A. 3.28
Vineland 3.17
3 Digit Span 3.07
- WISC Picture Completion 2.97
L WISC Picture Arrangement 2.87
3 (Mean Performance M,A, is removed) 2.97
WISC Coding 2.87
PSLT Total Sentences 2.78
- PSLT Total Words 2.70
Mean Performance M.A, 2.62
4 WISC Mazes 2.60
Gates-Russell 2 Syllables 2.53
3 Wide Range Oral Reading 2.46
Not significant at .0l: WISC Information
Mean Verbal M.A,
£ Detroit Words
Detroit Designs
g
3
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TABLE 63

DISCRIMINANT ANALYSIS OF THE FORTY-NINE VARIABLES
OF THE PSYCHOEDUCATIONAL BATTERY FOR THE LEARNING DISABILITY GROUP
AND THE NORMAL CONTROLS (N=88)

Items significant at .01

:F

Gates-McKillop Syllabication
Leiter x

Gates-MacGinitie Comprehension

WISC Comprehension

Healy I

Gates-McKillop Nonsense Words
Gates-Russell 1 Syllable
Gates-McKillop Word Parts
PSLT Syntax

Mean Verbal M,A.

Detroit Sentences

PMA Arithmetic

WISC Coding

Mean Performance M.A.

PSLT Total Words
Gates-Russell Oral Words
Heath Rails _

PSLT Total Sentences
Metropolitan Arithmetic
Detroit Designs

Detroit Verbal Opposites
Gates-MacGinitie Accuracy
Detroit Free Association
Oral PSLT Abstract-Concrete
WISC Vocabulary:

Oral PSLT Words Per Sentence

111.53
74.07
53.91
43,62
37.05
32,76

129,49
27.31
25.35

- 23,36
22,16
20,91

20,19
19.12
18,27
17.36

- 16,40

15.49
14.71
13.99
13.35
12.72
12.15
11.63
1115
10.70
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Items significant at .01

Detroit Oral Directions
WISC Similarities
Metropolitan Spelling
Gates-Russell 2 Syllables
Detroit Words

Wide Range Oral Reading
Detroit Orientation
Metropolitan Language
WISC Picture Completion
WISC Information

PSLT Abstract-Concrete
‘WISC Digit Span

WISC Arithmetic

Kent D

PSLT Words Per Sentence
WISC Block Design

Not significant at .0l:

WISC Object Assembly
WISC Mazes

Vineland

Draw-A-Man

10.30
9.93
9,58
9.24
8.91
8.59
8.28
7.99
6.98
6.76 ;
6.54
6.34 '
6.15

. 5,97
5.79
5.62
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TABLE 64

DISCRIMINANT ANALYSIS OF TWENTY-ONE CLASSIFICATION VARIABLES
FOR THE BORDERLINE GROUP AND THE NORMAL CONTROLS (N=9_0)-

Items significant at ,01 F

Gates-MacGinitie Comprehension 47.06
Metropolitan Language 27.23
Draw=-A-Man 19.87
Healy I 15,92
PMA Arithmetic - 13.38
Gates-MacGinitie Accuracy 11,78

Metropolitan Arithmetic 10.35
Detroit Free Association 9,19

PSLT Words Per Sentence - 8422
Oral PSLT Abstract-Concrete : 7.43
PSLT Abstract-Concrete
Metropolitan Spelling

Oral PSLT Words Per Sentence
Leiter "

Detroit Verbal Opposites
Gates-MacGinitie Vocabulary
Detroit Orientation

Kent D

PSLT Total Words

PSLT Syntax

Detroit Designs
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TABLE 65

DISCRIMINANT ANALYSIS OF TWENTY-ONE CLASSIFICATION VARIABLES
FOR THE LEARNING DISABILITY GROUP AND THE NORMAL CONTROLS (N=88)

Items significant at .01 F

Cates-MacGinitie Comprehension 104.78
Detroit Designs -'62.83
Metropolitan Spelling 46 .45
Healy I 37.90
PSLT Syntax 33.34
Oral PSLT Abstract-Concrete 27.60
Leiter . 24.13
Metropolitan Arithmetic - 21,55
MA Arithmetic 19.77
Gates-MacGinitie Accuracy 18.04
Oral PSLT Words Per Sentence 16.40
Detroit Verbal Opposites 15.03
PSLT Total Words 13.89
Metropolitan Language 12.89
Draw-A-Man 11.99
Detroit Orientation 11.19
Detroit Free Association 10.50
PSLT Words Per Sentence 9.86
Kent D 9.29
PSLT Abstract-Concrete 8.77
Gates-MacGinitie Vocabulary 8.30
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Summarz

The psychoeducational study revealed differences between the
experimental and control groups, The experimental populations were
lower in mental ability but this variation was not considered a primary
basis for the extent to which they manifested deficits in learning.
Moreover, the borderline and learning disability groups were comparable
in intelligence, though they varied in the degree of their learning
deficiency. In general, the normal control groups fell at the high-
average level intellectually, whereas the experimentals were of average
mental ability., The profile for those with learning disabilities varied
from the normal., Their pattern was to score higher on performance tests
of intelligence while the normals were higher on verbal tests,

Both experimental groups were inferior to the controls on measures
of educational achievement, The least difference appeared on tests of
auditory language and auditory memory. While the experimental groups
were similar to each other on these functions, both were inferior to the
normal, The borderline and learning disability subjects differed sub-
stantially in facility of learning to use the read and written forms of
language; the learning disability children were most deficient, Through
discriminant analysis it was determined that ability to syllabicate was
a critical factor as far as successful learning was concerned, The
implication is that both auditory and visual processing must be intact
i1f educational achievement is to be adequate, if potential is- to be
actualized, Reading comprehension also proved to be highly uwseful in
differentiating between good and poor learners, '

A noteworthy outcome of the psychoeducational investigation
concerned the findings from the intercorrelation analysis, The pattern
of relationships varied for the experimentals in comparison with the
normals, Thereby, we concluded that the processes by which the learning
deficient child organizes experience are different from those used by
the normal child, For example, coding ability correlated with other
mental abilities in the normal but not in the experimental subjects,

More generally, for the normal learners verbal and nonverbal mental
abilities were highly correlated but, in coritrast, these abilities often
showed only slight or no relationship for the experimental groups, These
findings suggest a difference in the psychology of learning which appears
critical in plamning for special education, This possibility was
enhanced by the correlations between mental ability and educational
achievement because these also differed significantly for the two groups.

0f unusual interest, also, was the fact that scores on a personality
test revealed no difference between the experimental and control groups,
Emotional disturbances did not characterize the children with deficiencies
in learning, However, those with deficits in learning were inferior in
social maturity; when learning was below expectancy the child was below
average in development of ability to care for himself, This disturbance

of development of independence occurred despite the fact that motor ability

was intact,

The psychoeducational study clearly indicated variations in those
with learning deficiencies, and these variations were of the type that

are of utmost consequence in meeting the needs of this type of handicapped

child,
141
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OPHTHALMOLOGICAL STUDY

Vision and visual processes are known to be directly related to
success in reading, In the field of learning disabilities, various
individuals and professional groups have emphasized the role of vision,
frequently to the exclusion of other facets or dimensions, In planning
the present investigation, it was decided that visual functions should
be evaluated, Hence, ophthalmological studies were made of all children
selected for the intensive diagnostic phase of the project, :

Except for the examiner reliability study, all subjects were
evaluated by the same ophthalmologist, This specialist was certified
by the American Board of Ophthalmology and has been a faculty member of
Northwestern University Medical School, Department of Ophthalmology,
since 1954, His experience with learning disability children is ex-
cessive, covering a period of more than a decade, During this period
he has served as a consultant to the Institute for Language Disorders,
He is a member of the Interdisciplinary Committee on Reading Problems
of the Center for Applied Linguistics and of the Dyslexia Study
Association of Ophthalmologists, He has a long-standing research
interest in the relationships between ophthalmological factors and
deficits in learning,

Consistent with the research design developed for this investigation,
the ophthalmologist examined all subjects without knowing whether the
child represented an experimental or control group, He knew only that
the subject was included in the research project in either of these
groups, He was permitted to do his own history and these findings are
summarized below, The form used is presented in Appendix C,

Reliability Studies

With assistance from the consultant committee at the initiation of
the project, it was agreed that examiner reliability in ophthalmology
was unknown, Therefore, we conducted a study to ascertain the extent
to which our ophthalmologist was consistent with himself (intra-examiner
reliability) and the degree to which his findings were in agreement with
those of another ophthalmologist (inter-examiner reliability),

As shown in Table 66, of the 19 subjects examined twice, 17 were
classified consistently by the research ophthalmologist, Iwo subjects
first classified as abnormal were classified as normal on the second
examination, In other words, using the broad categorizing of normal-
abnormal, the examiner was highly consistent in his findings from the
first to the second evaluation; his proportion of agreement was ,89,

The specific findings per subject varied for seven children, Two
subjects were found to have deficits in ocular coordination when seen
the first time but on the second examination were found to be normal,
One subject when first seen was considered normal but when seen the
second time was judged astigmatic, The findings for four subjects varied
mainly in the degree of involvement rather than in the clinical mani-
festations or signs. In general, despite the fact that the specific
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TABLE 66

RESULTS FOR THE INTRA-EXAMINER
RELIABILITY STUDY IN OPHTHALMOLOGY

Classification First Second
Category Number Examination Examination
True Control 5 Normal Normal
True Control 1 Abnormal Normal¥
False Experimental 2 Abnormal Abnormal
False Experimental 1 Normal Normal
False Experimental 1 Abnormal Normal¥*
Borderline 5 Normal Normal
Borderline 1 Abnormal Abnormal
False Control 1 Abnormal Abnormal
Failed Intelligence 1 Normal Normal
Failed Sensory oo 1 Normal Normal
Total Number 19

% Change between first and second examination,

Proportion of agreement = ,89
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findings varied for seven out of 19 subjects it is apparent that this
examiner exhibited a high degree of consistency with himself,

A second ophthalmologist was engaged for the study of inter-examiner
reliability, This examiner, like the first, was unaware of the child's
classification (experimental or control), She conducted her examination
approximately four to six weeks after the subjects had been seen by

the regular research ophthalmologist,

The inter-examiner results for the genmeral classification (normal-~
abnormal) are presented in Table 67, Of the 18 subjects seen by both
examiners, disagreement occurred for only one; the first examiner
categorized this subject as normal and the second examiner found him
to be abnormal, On the basis of these results, the inter-examiner

proportion of agreement was .94, a level of uniformity which is excellent,

We can sssume that the findings of the ophthalmologist engaged in this
research project represent the judgments of other physicians,

The findings from the intra-examiner and inter-examiner reliability
studies indicate that highly experienced ophthalmologists are consistent
with themselves and with each other, A direct implication for the
results presented below is that the outcome was not unduly affected by
examiner variability, Imnasmuch as considerable interest has been man-
ifested in the visual facets of minimally brain damaged children, this

is fortunate,

The Sample

As indicated in the discussion of the sample (see introductory
section), the subjects were selected from four public school systems in
the metropolitan Chicago area, The total sample for the intensive phase
of the investigation consisted of 627 subjects, distributed among the
four school systems as shown in Table 68, Of this number, 611 were
seen by the ophthalmologist. Only 16 children were not seen by the
eye physician; the parents could not arrange to have their children
participate, Review of the psychoeducational test scores for the 16
subjects not examined revealed no significant pattern; hence, it may be
assumed that the 611 subjects comprising the sample for statistical
analysis are representative of the total number of children selected

for the second phase of the investigation,

Classification Criteria

The history was obtained from either parent, Birth defects of the
ocular structures were noted and recorded as present or absent; if
present, the specific defect was recorded but not classified as the
incidence was insufficient to be statistically significant, If glasses
had been professionally advised, this was recorded with the prescription
of the lenses, In some instances the children had glasses but did not
use them, Not infrequently, the child had been advised to use reading
glasses for near range only; he suffered blurred vision upon viewing
distant objects with his glasses on, I1f glasses had been worn in the
past but were subsequently discontinued upon professional advice, the
notation of glasses worn was negative, If bifocals were used, this
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RESULTS FOR THE INTER-EXAMINER
RELIABILITY STUDY IN OPHTHALMOLOGY

TABLE 67

Classification
Category

Number

First .
Examiner

Second A
Examiner

True Control
True Control

False Experimental
False Experimental

Borderline

True Experimental
Failed Sensory
Failed Anxiety
Failed Anxiety

Total Number

W N P =N

-

18

Normal
Abnormal

Normal
Abnormal

Normal
Normal
Abnormal

Normal
Normal

Normal

. Abnormal

Normal

" Abnormal

Normal

Normal

"~ Abnormal

Normal
Abnormal#*

* Disagreement between first and second examiner,

Proportion of agreement = ,94
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TABLE 68

4,

SUMMARY BY SCHOOL SYSTEM OF THE SAMPLE

i —

Number Not Seen

SEEN BY THE OPHTHALMOLOGIST
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by Ophthalmologist

Number Seen by

Number

School
System

R e

Ophthalmologist

Selected
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157
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was noted, The item "orthoptics" was recorded as positive if the child
had received any form of eye training., This included patching for
amblyopia and binocular training by any means. Surgery was noted if
the history included correction of strabismus, ptosis, or congenital
cataract, A notation of trauma was positive only if a permanent defect
resulted therefrom, If nystagmus of any type were present, it was
recorded, Not recorded were the usual childhood accidental injuries

of corneal abrasions, ''black eyes,'" etc,

The neuro-ophthalmological evaluation included the following test
procedures:

1, Pupillary reaction, both direct and consensual to light and
accoomodation was studied; equality was noted also,

2, Corneal sensation was tested by use of a cotton "whisp" gently
applied to the center of each cornea,

3. The intactness of the third, fourth, and sixth cranial nerves
was studied by asking the child to turn his eyes to the right,
left, up and down, followed by fixation of a light in the six

cardinal directions of gaze.

4. Convergence was measured by fixation of a small symbol moved
progressively closer toward the bridge of the nose until
either eye deviated from fixation, at which time the distance
was noted and recorded in millimeters,

5. Visual field studies were performed on every child using the
Harrington-~-Flocks visual screener, Color vision was tested
using the Ishihara pseudochromatic plates, ‘

Dominance of the hand was determined in other aspects of the
research project, In the ophthalmological evaluation history of the
hand used for writing was recorded. Moreover, ocular dominance was
determined by sighting through a five millimeter hole in the center of
a cardboard held at arm's length by both hands, The "controlling eye"
was not determined, Because all of the children in the study were in
the third or fourth grade (eight or nine years of age), the following
classification criteria were used to record the findings as normal or

abnormal,

Accommodation was measured for each eye individually using the

Prince Rule and noting the blur point for each eye, A reading between
eleven and sixteen diopters was established as normal, ten or less as

abnormal,

Vision was tested with and without glasses for the right and left
eyes individually; this included testing for distance (twenty feet) and
near (fourteen inches) vision, In testing distance vision, a
projector was used for the wvisual acuity chart to avoid memorization
of the letters prior to testing and to standardize the illumination,

A Lebensohn chart was used for near vision, For both distance and near
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vision, the normal standards were established as 20/20 to 20/40, and
abnormal as 20/50 or less,

Ocular coordination was appraised by placing the Maddox Rod over
the right eye while viewing a muscle light mounted on a wall twenty feet
away with the left eye., The Maddox Wing test was used for determination
of ocular alignment in the reading range. Notation was made as to the
presence of eso-, exo-, or hypertropia. In the horizontal direction,
measurements between zero and five prism diopeters were considered
normal and six prism diopeters or more as abnormal, In the vertical
direction, one diopeter or less was classified as normal, and more
than one prism diopeter was recorded as abnormal,

Fusion and stereopsis were measured by the Wirt Stereotest using
the nine graded designs, consisting of four circles., The responses
were recorded in seconds and considered normal in the range of 100
seconds or greater, They were designated abnormal when they fell below
100 seconds, when fusion was present only for the Worth Four-Dot Test,

and when absent completely.

Evaluation of refractive error was made by retinoscopy approx-
imately thirty minutes after the instillation of two drops of 1%
Mydriacel given five minutes apart., Measurement of one diopeter or less
of hyperopia, myopia or astigmatism was listed as normal, Values for
hyperopia and myopia in excess of one diopeter were categorized as
abnormal, Astigmatism of more than one diopeter was listed as abnormal,
The axis of the astigmatism also was recorded,

Results

As discussed in the first section of this report, the population
was comprised of third and fourth grade public school children, Psycho-
educational tests were administered to 2767 children and those who fell
below ninety percent of effectiveness in achievement were judged to
have deficiencies in learning. These experimental subjects (borderline
and learning disability) were seen for an intensive evaluation and
control subjects were studied in an identical manner; grade, sex, and
classroom were controlled, This research design was the basis for the
statistical results presented below: the primary groups were border-
line and learning disability, with their respective control groups, and
failed criteria (vision, hearing, anxiety, or IQ), To study these
various populations, the ophthalmologist examined a total of 611
children, of which 108 had been classified as learning disability and

112 as borderline,

Case History Findings

Because a detailed medical history was done by other members of
the research team, the ophthalmologist's history was brief, covering
only six points: birth defects, use of glasses, orthoptics, surgery,
trauma, and nystagmus., The results from the case history, comparing

the borderline and learning disability groups with respective normal
comparison groups, are given in Table 69 ,

149

RS R s o3,
ME MY L R B L e AN f v e e s . -
. EE RN P “os e . - N
n

SPewe tm e Ave v g

ARV Lt

PPN G QWAL L R AT X i e 1 e

LI S e, ., e
e Wt TR b e S

TR TR BTN L ey

RCE s T S

o g



S R OR T g P (O

L S R R TR R A KR AL prove

TABLE 69

7 RESULTS FOR THE OPHTHALMOLOGICAL HISTORY:
BORDERLINE (N=112), LEARNING DISABILITY (N=108), AND CONTROL GROUPS

History Proportion of Normalcy Proportion of Normalcy

Item Borderline Control Difference Learn.Dis. Control Difference

Birth Defect .991 .991 .000 1,000 .889 .009
Glasses 911 938  -.027 .889 926 -.037
Orthoptics .94 991 -.027 . 954 1.000  -.046
Surgery .991 .991 .000 972 .99l -.019
Trauma .91 1,000  -.009 .991 1.000  -,009

Nystagmus 1.000  '1.000 .000 - ,991 1.000 -.009

* p less than .05
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These findings disclose that the incidence of the involvements
covered by the ophthalmological history is low, both for the experimen-
ta