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ABSTRACT

This study was designed as a preliminary investiga-
tion seeking to discover some of the correlates of scholast-
ic achiévements in learning disabled children and to deter-
mine the effects of educational thgrapy as it is practiced
in this region,

The investigation was made ex post facto employing

data developed by psychologists and psychiatrists who had
performed the psychological appraisals and by schocl person-
nel who routinely administered the SRA Achievement Series

to the fourth, fifth, and seventh grades in September and/
or October each year.

A multiple regression program was used to determine
which combination of variables best accounted for criterion
variance when remediation was given and when it was not ad-
ministered. The individual hypotheses were tested by cor-
relational analysis by first computing the achievement test
scores for each student and then correcting for age variance
at the time of achievement testing.

Analysis indicated that the experimental and control
groups were not significantly different except with regard
to age at time of testing. (The experimental group averaged

being 8.6 months older than the control group.) This factor
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was therefore controlled statistically to remove this source
of variance.

The first hypothesis stated that experimental children
would excel their learning disabled peers who had not re-
ceived educational therapy in all criterion areas--language
arts, arithmetic, and reading., This proved to be true only
with regard to language arts scores., Arithmetic and reading
scores were not significantly different for the two groups.

An expectation that all girls would exceed boys in
academic achievements, and that those attending remedial
classes would require shorter periods of remediation, was
not confirmed by these data, With age controllgd, the data in-
dicated no significant differences between males and females.

A third hypothesis anticipated that children who were
placed in remediation when younger would require shorter
periods of remediation, The data indicated, however, that
the converse was true for the subjects of this study. A
ccrollary expectation that the younger children would later
prove to have higher achievement scores was not supported
either. The younger children did relatively less well on
arithmetic and did not differ significantly on language arts
and reading from thcse whose remedial period had started at
later ages.

The expectation that children who required shorter per-
iods of remediation would later have better achievement scores

proved to be accurate in this case for language arts and
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arithmetic. Reading scores tended in the same direction but
did not reach the .05 level of confidence., The proposition
that a child's academic abilities would accelerate as the
period between the end of remediation and SRA testing in-
creased was not supported by the data.

It was anticipated that VIQ scores were significantly
related to the achievement criteria for both groups. This
proved correct with the single exception of an insignicant
correlation between VIQ and reading achievement for the con-
trol group,

For the remedial group, PIQ scores were significantly
related to all criterion measures. For the control group,
PIQ was not significantly related to any criterig. The ex-
pectation that VIQ would evidence a stronger'degree of rela-
tionship to the eriteria than PIQ was met only for the exper-
imental group for language arts and for the control group
for language arts and arithmetic. In all other instances,
PIQ showed a stronger degree of relationship with the cri-
teria,

The proposal that FSIQ scores would be related to
achievement scores was met in every instance but one.
There was not a significant degree of correlation between
F53IQ and reading achievement scores for the control group.

iMultiple regression equations for the remedial group
revealed age at SRA testing, FSIQ, and length of remedial

period to account for a significant amount of the variance
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of language arts scores. A combination of age at time of
SRA testing, PIQ, length of remedial period, VIQ, and FSIQ
was most potent in accounting for variance of arithmetic
scoves for the experimental group. For reading scores for
this group, only PIQ proved to be a significant function.

For the control group, multiple regression equations
showed VIQ as the only variable with a significant funetion.
in language arts score variance. For arithmetic scores for
this group, a combination of age_at SRA, VIQ, and time be-
tween diagnosis and SRA testing proved to account for a sig-
nificant proportion of the variance in this criterion. TFor
reading scores of the control group, no individuval predictor
variables had a significant beta weight, but a combination
of age at SRA,'PIQ, and FSIQ accounted for a significant -
anount of the variance.in this criterion area.

Given the totality of expectations set forth in the
hypotheses for this study, results were largely negative.
Many of the findings made for small, select groups of chil=~
dren did not hold true for this sample drawn from the broad-
based population attending public schools, It seems now
imperative for psychologists and educators to re-examine
more closely some of the assumptions based on popular beliefs

which have failed to find support in this study.
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CHAPTER I
INTRODUCTION

This project was undertaken‘as a preliminary study
seeking to discover certain correlates of school achievement
in learning disabled childreﬁ and to determine the effects
of educational therapy, as it is practiced in this region,
on later academic achievement, It was conceived as an aid
to the educators and psychologists who must decide which
children, if any, should te referred for remediation of
learning disabilities.

Information Needed

The school psychologist who seeks the best means of
arranging delivery of remedial education to these children
under the usual school program is faced with very difficult
choices. They can remain in the regular classroom and re-
ceive whatever additional assistance an already busy teach-
er can provide, can be assigned to self-contained classrooms,
or can attend remedial classrooms for most of the day but
participate in regular classrooms for those subjects not

affected by their particular disorders. Investigators such



as Dubnoff (1966), Frostig (1968), and Gonik and Ayers
(1966) have shown that private schools can improve material-
ly the functioning on these children while others (Kephart,
1967; Myklebust, 1968; Lowell, 1973) have shown that remed-
ial education frequently alleviates some of the maladaptive
emotional reactions that almost invariably develop as a re-
sult of the child's negative learning experiences (Harris,
1961; de Hirsch, Jansky, & Langford, 1966). On the con-
trary, there is much sentiment to the effect that attendance
at special classes labels a child and destroys his confidence
and self-esteem, thus reducing his learning potential (Chris-
topolos & Renz, 1969; Mercer, 1972). Some school authori-
ties have described special classes as creating “cultural
deprivation" for the child because of a supposed reduction
in exposure to concepts and materials employed in the reg-
ular classroom, If remediation does not reduce materially
the learning handicap, these negative side-effects should be
avoided--if they exist, The reverse possibility should also
be considered. Remedial classes may reduce emotional dis-
turbances or tension related to learning disabilities with-
out significantly improving academic achievement. If so,
research is indicated to determine which side-effects of
remedial classrooms are associated with these improvements
in emotional functioning so they may be provided more di-
rectly.

Research Needed

In order to reach the most valid decision for a given.
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child, psychologists, educators, and parents need to know
the probability that remediation will make a significant
improvement in the child's school achievements and under
what circumstances this change will occur. As indicated
earlier, studies have shown that children do make signifi-
cant improvements in private school settings, but these
children are a very limited sub-sample of the population
of students with learning disorders and private school
settings ordinarily provide extensive controls over a -
child’s environment which do not exist in publiec school
settings., There is no dearth of pre- and post- studies
showing that children in special classes have improved
significantly in their scores on tests of "auditory re-
ception", "figure-ground discrimination", etec. However,

a review of the literature for the period 1966-1971

failed t0 reveal any comparative studies of academic a-
chievement in these children and a matched control group
in public schools subsequent to such periods of education-
al therapy.

Limitations

Because of the possible diversity of types of remedi-~
al programs, ability and personality factors of teachers,
differences in referral processes, and characteristics of
sample, these findings may be applicable uniquely to the
school distriet in which this study was made. This is a
survey, the first step in basic research to determine what

appears to be objective reality to . note functional re-



lationships. It is not within the scope of this effort

t0 seek all possible funectional relationships, to determine
which of these also are causal relationships and, through
this information, to build improved systems of remediation,
It is hoped, however, that this first step will add materi=-
ally to the accuracy of the decision process under current
remedial techniques as well as to suggest fruitful lines of

investigation to later researchers.



CHAPTER II
BACKGROUND

Educators have long known there were children of appar-
ently adequate intelligence who could not or would, not keep
pace with their peers in the classroom, and parents have
noted with dismay the son who was "bright as a dollar" but
“tripped over dust" and "couldn't hit the floor with his
hat." Prior to the past few decades, parents and teachers
of these children often described them as lazy or careless
or.“just not trying." Certainly emotional factors enter
into a child's capacity to learn at any given time, but it
is equally poscible that some of these emotional states
may be the result of the child's inability to learn rather
than the cause of it, i.e. a destructive sense of failure
that many of them develop through pressures to perform com-
plicates the disability by causing loss of motivation and
emotional disturbance (Bryant, 1972; Gates, 1941; Natchez,
1959)., The children we now categorize as learning disabled
are .the four or five children out of every thirty in a typi-

cal classrocom who find demands of the curriculum truly un-
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attainable or to be met only at the expense of far greater

effort than is required of their normal peers.(de Hirsch,
1962; Gallagher, J. R., 1960; Kephart, 1967).

Characteristics

Children with learning disabilities have been described-
as a "group of children who are not deaf but could not hear,
not blind but could not see, not mentally retarded but could
not learn (Kirk, 1966, p.26)." Scientists who have worked
with these children have painted varied pictures depending
upon their subjects and their interests, For example, these
children may be characterized by the familiar Strauss Syn-
drome of hyperactivity, distractability, rigidity, persever-
ation, short attention span, and emotional lability (Strauss
& Lehtinen, 1947), or they may be hypokxinetic, cooperative,
and even-tempered (Denhoff & Novack, 1967). They may also
display a lack of fine motor control, non-specific awkward-
ness, difficulty in gestalt function and generalized inade-
quacy of perceptual motor function (Drake, 1966), Often in-
coming information seems to be disrupted so that it does not
hold together, or outgoing responses may be disorganized or
erroneous (Kephart, 1967).

Historic Attitudes

Two terms employed for these children were brain in-
jured or brain damaged since many of them exhibited the be-
havior syndrome apparent in many children with exogenous brain
damage studied by Strauss and lehtinen (1947), as described

above, On neurological examination a number of these chil=-



children were found to show evidence of cerebral lesions,
abnormal electroencephalogram readings or to have had a his-
tory of disease such as encephalitis or meningitis or of ac-
cidents such as lead poisoning or partial asphyxiation which
frequently result in cerebral insult.

In many instances, however, careful medical exawmina-
tions failed to reveal brain damage but the child's behavior
supported a diagnosis of brain dysfunction (Richardson, 1966).
One possible reason for this may lie in the fact that focal
damage to a young brain does not cause specific disabilities
as it does in an adult but tends to have a more pervasive ef-
fect on the higher mental functions (Kessler, 1970). Ross
(1959) has suggested that a lesion in any part of the brain
would disrupt differentiation and integration to a greater or
lesser degree and in different combinations, depending on the
type; site and extent of the defect and the developmental
state of the child at the time of an injury. Disturbances
in these processes would then be diagnostic of cerebral path-
ology. A problem arises, however, in the fact that some
children with known brain damage do not show these defidits
while many more children without known damage do so, particu-
larly the endogenous mentally retarded (Benton, 1962),

One possible cause for this dilemma has bezen suggested
by Birch and Diller (1959). They hypothesize that the rea-
son it often is difficult to detect brain damage is that

cerebral damage results in two different kinds of changes in



behavior which they describe as subtractive and additive.
The subtractive change would result from a lesion which
causes a loss of or deficiency in one or more behavioral
functions without producing any active interference such as
convulsions, spasticity, perseveration, or perceptual dis-
tortions,. They reason that a lesion causing additive be-
havioral consequences, however, would produce problems for
an: individual by adding new physiological dimensions to
cerebral functioning causing behavioral disturbances over
and above whatever subtractive effects might also be occur-
ring. Children with lesions of this type would then display
signs of organicity which lead to the label brain-injured,
while those having lesions of the subtractive type (more
likely to be those who incurred brain damage in pre- or
perinatal psriods) may be the non-organic mentally retarded
and non-organic learning disabled children.

Since a child's inability to learn normally suggested
subtle disturbances of the central nervous system, new diag-
nostic labels such as minimal cerebral dysfunction and mini-~
mal brain injury came into use, These were based on the con-
viction that the great majority of these children, if not all
of them, would ultimately be identified as having some type
of neurological insult when diagnostic instrumentation was
sufficiently advanced (Cruickshank, 1961; Graham & Berman,
1961),

Forces for chanze. Dissatisfaction with terminology

suzgesting that the etiology of learning disabilities was
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cerebral damage evidenced in Strauss Syndrome behavior pat-
terns increased. This concept was demonstrably inaccurate
because brain damage may vary greatly with respect to etiol-
ogy, extent, locus, type of lesion, etc., and the syndrome
of dysfunction that result (Silver, 1970; Drake, 1966). 1In
addition, some children with known brain damage have no
learning deficits (Benton, 1962). The concept of minimal
brain injury was also inadequate. Although learning dis-
abled children all fail to respond appropriately or in the
usual way to certain common environmental stimuli and rein-
forcers (dependent upon the individual's particular dysfunc-
tion), or display some disruption in the ability to form
concepts and percepts according to classical theory (Trubey,
1968), the etiology of their learning disorders may be quite
varied. A brief but highly traumatic period in a c¢hild's
life may disrupt his behavior so markedly that he is unable
to learn because of his uncontrolled behavior, or a less
traumatic but very prolonged emotional ‘disturbance can cause
continued emotional stress with a resulting adaptation to
stress following Selye's (1956) general adaptation syndrome,.
As a consequence, there is an interference with funetional
relationships within the central nervous system producing an
effect very similar to brain injury (Kephart, 1967). In ad-
dition, children with a developmental lag in the perceptual
motor area (Koppitz, 1964) and children in a highly inade-

quate pnysical or social environment (Frostig, 1966) may also
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develop learning disabilities due to lack of adequate exper-
jence or because of experience acquired out of its proper
sequence (Kephart, 1967).

Until inereasedunderstanding of the nervous system
clarifies these issues, it seems desirable to avoid use of
a label which indicates an understanding of etiology or
pathogenisis (Silver, 1970)., Labels such as learning disa-
bility or learning disorder are therefore growing in popular-
ity, and although they are no more fuﬁctionally useful than
the terms brain damage or minimai cerebral dysfunction they
help to avoid an educator's feeling of hopelessness and par-
ents' distress at the stigma of this label (Hewett, 1968).

Current Status

Nomenclature for these children is still nearly as
varied as its user despite the decline in usage of terminol=-
ogy suggesting cerebral damage., A recent study was conduct-
ed by McDonald (1968) on the classification of children with
learning disabilities., Of thirty-five professional workers
in this field who replied to his questionnaire, twenty-two
used labels such as brain injured, developmental imbalance,
educationally handicapped, interjacent children, language
disorders, minimal brain dysfunetion, psycholinguistic disa-
bilities, psychoneurological disorders, etc. Many of these
terms were used as exact synonyms for the term learning dis-
orders.,

Definitions by Professional Organizations

The following definition emerged when the Council for
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Exceptional Children, feeling the need for a Learning Disa-
bilities Division, held a formulation meeting in St. Louis in
April 1967: "A child with learning disabilities is one with
adequate mental abilities, sensory processes, and emotional
stability, who has a limited number of specific deficits in
perceptive, integrative, or expressive processes which severe-
ly impair learning efficiency. This includes children who
have a central nervous system dysfunction which is expressed
primarily in impaired learning efficiency."

Another definition, similar in scope but placing em-
phasis on the basic nature of the language process, was a-
dopted in January 1968 by the National Advisory Committee on
Handicapped Children. This definition has been incorporated
into federal legislation: "Children with special learning
disabilities exhibit a disorder in one or more of the basie
psychological processes involved in understanding or in using
spoken or written language. These may be manifested in dis-
orders of listening, thinking, talking, reading, writing,
spelling, or arithmetic. They include conditions which have
been referred to as perceptual handiecaps, brain injury, min-
imal brain dysfunction, dyslexia, developmental aphasia, and
s0 on. They do not include learning problems which are due
primarily to visual, hearing, or motor handicaps, to mental
retardation, emotional disturbance, or environmental disad-
vantage (Bryant, 1972)."

Studyvy Fonulation Defined

As Rabinovitch noted (1949) the term learning disabil-
ity does not refer to a clinical entity distinct in itself
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but rather to a symptom or symptoms reflecting disorﬁer in
one or more of the many processes involved in academic learn-
ing, For the purposes of this study, the sample of children
in question will be categorized by the following definition:
Children with learning disabilities are those who have a lim-
ited number of specific deficits in perceptive, integrative,
or expressive processes which severely impair learning effi-
ciency. These deficits will be displayed as disorders in
symbolic language functions of thinking, talking, reading,
writing, spelling, or arithmetie.: They do not include
learning problems which are due primarily to visual, hearing,
or motor handicaps, to mental retardation, emotional disturb-
ance, or to environmental disadvantage.

By specifying the behavioral effects of a disability
and omitting its etiology, this definition avoids polemical
issues yet still describes the population under considera-~-

tion.,



CHAPTER III1

CHOICE OF CORREIATES

Numerous Possible Predictor Variables

Even a brief consideration of the characteristics of
wchildren with learning disordesrs suggested an extended array
of factors which may be associated with their scholastic a-
chievements: sex, race, age when remediation is begun (if at
all), length of remediation, period elapsed between remedia-
tion and achievement testing, overall intelligence, most in-

tact channel for learning, etiology and extent of the dis-
order and the child's age at onset, family situation, cul-~
tural effects, health, learning style, sensory acuity, be- ‘
havioral characteristics, type of remediation, teacher qual-
ities, and so on, The choice of correlates for this study
was necessarily limited to material available within the
records of a specific school distriect in order to circumscribe
the study within manageable limits of time and effort., How-
ever, the district had accumulated the data most readily a-

vailable to psychologists who must make decisions with regard

to remediation of learning disorders and to educators who
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must determine when to initiate and terminate educational
therapy.

Correlateg Chosen

The following factors were selected as predictor vari-
ables to be examined by this study: sex, age at initiation
of therapy, length of remedial period, period elapsed between
remediation and achievement testing, overall intelligence and
most intact channels for learning as reflected by the Verbal,
Performance, and Full-scale Intelligence Quotients of the
Wechsler Intelligence Scale for Children (WISC).

Rationale for Selection of Predictor Variables

Sex. Sex differences have received a great deal of at-
tention in studies of academic performance because learning
problems are.far more common in boys than in girls (Schiff-
ran & Clemens, 1967). A freguent reason given has been that
child-rearing practices and social pressures centering a-
round the role of the male child as a potential primary
source of economic support for the family creates emotional
stress which then leads to learning difficulties (Egeland,
DiNello, & Carr, 1970)., Boys may not find primary grade
activities compatible with their understanding of the male
role (Kagan, 1964), It is possible, however, that physio-
logical and maturational factors may play an important role
since the human male matures at a slower rate than the fe-
male (Betts, 1936). Direct measurement of maturational rates

of the central nervous system are lacking, but in the bony
skeleton the secondary centers of ossification appear consist-

ently later in boys, the average difference being 20 months
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(Bentzen, 1963). The learning problems and behavioral dis-
orders noted more frequently among boys may be reactions 1o
demands of a society which has neglected to provide for this
biological age diffefential.

Other variables also may be influencing the outcome of
research on sex differences. Differences in actual achieve-
ment may be due to more favorable classification practices
for girls,. or the matriarchal elementary school may influ-~
ence attitudes and interests in such a way as to contribute
to achievement differences between the sexes (Hutton, 1970),.
Girls also tend to be more tractable in the classroom, there-
by incurring the greater approval of both male and female
teachers (Paxson, 1968), as well as giving themselves mors
opportunity for the educational stimuli to be received, the
essential first step in the learning process. Because they
are better liked than boys as well as having a developmental
advantage, girls may develop a better self-concept. Studies
have shown that in both elementary and junior high schools
students with low self-esteem tended to have lower grades
than did their classmates with high self-esteem (Reeder,
1955; Lowther, 1963).

Whatever the sources df differences, studies have shown
that girls score higher than boys on various tests (Carroll,
1948; Hall, 1963) and are superior %o boys in their early
school years when comparisons are made on achievement (Car-

ter, 1956; Walker, 1965). Balow (1963) found that first
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grade girls had achieved greater reading readiness than boys,
a natural outcome of the marked developmental advantage en-
joyed by girls (Bryant, 1962; Tanner, 1961).

Ace., If remedial attention was warranted, when should
it be commenced? "Start early” has been the watchword and
many psychologists and educators have agreed upon the urgency
of early diagnosis and treatment (Gallagher, J. L., 1966; Webb
& Pate, 1970; Zedler, 1970). Waiting may allow a child to
acquire learning from a later developmental stage without an
adequate foundation in the early stages (Kephart, 1960), or
to develop harmful learning behaviors which must be painful-
ly unlearned before efficient methods can be acquired (Bangs,
1968), The most propitious time, physiologically, for cer-
tain types of learning may be missed (Ilg & Ames, 1964), 1In
addition, adverse emotional reactions to reading failure ap-
pear very early in the elementary grades (Harris, 1961; Ra-
binovitch, 1954) and create increasingly complex problems.

Samuel Kirk (1958) has shown that early treatment was
helpful to "familial" or endogenous retardates but not to e~
qually capable exogenous retardates, at least when instruc-
tion was on>a group basis, Washburn (1941) has found that
certain children progressed faster if reading training was
begun later, and the Spache (1966) study indicated that an
extended readiness program had beneficial effects on later
reading achievement in spite of the delay in introducing for-
mal reading. Most psychologists lauding an early start have

worked with children on an individual basis, in small pri-
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vate schools, or only within the first few grades of public
schools, Would their findings hold for children who were
given remedial instruétion in public schools and at a vari-
ety of age levels?

Permanence of Remediation., Would the value of remedi-

ation tend to increase or decrease as time passes after the
formal remediation ceased? Therapists have noted that there
is sometimes a "snowball" effect with a child applying his
néw-learned skills or coping mechanisms to a variety of
learning situations, being reinforced by his increasing ca-
pacity to succeed, and becoming increasingly more profi-
cient. However, in the related area of attemptimg compen-~
sation for cultural deficiencies this effect often has not
occurred, FPerhaps this inecreasing momentum has been restrict-
ed to certain fortunate children and not to the broad-based
population to be found in the public schools.

Intellectual Capacity., Alfred Binet, the pioneer of

intelligence testing as it exists in the western world used
teachers' rating of children's scholastic achievements as
his criteria, and his work was originated in an effort to
predict children®s ability to succeed in school. Many pre-
sent day educators feel that this may be the primary value
of intelligence testing today (Garcia, 1972; McClelland,
1973}.

The WISC Full Scale Intelligence Quotient (FSIQ) was

chosen as a correlate of achievement, or predictor variable,



18
bocause & number o~ tudies have shown that global intelli-
gence ratings are r-%27ed to: classroom achievement. In com=-
paring 2coer~, of Ji+..L israde boys on the WISC, Bender Visual
Motor Oextall Test | 5047) and I11linois Test of Psycholinguis-
tic an¥iities {(X1TAT with an achievement test measure, Ege-
land {983) found *xut the global intellectual measure best
yéeéécieé.a:adsmié yeritormance although inclusion of cer-
43.n ITFA gubbaste £id improve the prediction. Garner (1961)
¢ .3 Loeznidn (1354 Tound menta} agé derived from full scale
fo A2E e Seied Tavtos with aé;demic performance measures
T M 2 mehno pe cenea age, In an analysis of the effeéfs
ni reenlel . >t % [ nd 80cio-economice levels on reading"

.
analevasent 14 ~v2, % grade children, socic-economic status*: « -
rip feung e . 3t s 3lacely related to academic performance

. % ,
Hgan wae Areervaio; -+ L ages but the highest correlations flere

-.-?\a ] g ,‘-_’.'1 ! : ‘.;‘

cuk ? m‘."‘;: 5

Livar difietsys cumdbinations of variables, however,

< *f Ll age and academic performance (Vilghw

giv «tx veamras afsintellectual capacity such as the WISC
N51% .y 1 *sied ax laus satisfactory. De Hirseh, Jansky,
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the Performance Scale? Both educational and other environ-
mental stimuli impinging upon a child have a large verbal
component, Walker's (1965) study found that the Verbal In-
telligence Quotient (VIQ) of the WISC served better as a
predictor of achievement test scores than did sex, chfono-
logical age, socio-economic status, or maturity ratings., A
study by Egeland et al (1970) noted that the verbal subtests
Information, Arithmetic and Digit Span had significant cor-
relations with both reading and arithmetic achievement
scores of normal children at first and third grade levels
while performance scale subtests did not. However, Harring-
ton and Durrell (1955) found visual determinanisto be far:
more crucial in the reading process than are auditory ones,
Reading requires both visual discrimination and integrative
capacities and these gualities are also required for the
performance items of the WISC (Coins, 1958; Potter, 1949).

Correlates Excludad

Other data which may be pertinent and are often avail-
able for the.decision process in determining whether to ar-
range remedial education for a child were excluded for the
following reasons.

Race. This may be a most important variable and de-
serves inclusion. However, in this distriet there was only
one Negro child in special education classes, He was deaf.
There were many Mexican-American or Chicano children in

learning disabilities classes but these children were exclud-

ed because of the complicating factors associated with bi-
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lingualism,

Strauss Syndrome. The presence of symptoms of hyper-

kinesis, distractability, short attention span and labile
affect were sometimes noted on the referral or report in a
given child's folder in this district., On many occasions,
however, no comment was made about the presence or absence
of these behaviors, but it was judged unsafe to assume that
they therefore did not exist since the referring agent might
have omitted these data.

Behavioral Tendencies. Behaviors such as extreme ag-
gressiveness, ﬁithdrawal. presence or absence of motivation
to learn, etc., were not routinely noted for all children
and, as discussed above, failure to mention a negative be-
havior did not necessarily mean that its positive antithesis
was present,

Brain Injury. This variable was omitted because of

diagnostic confusion and lack of reliable diagnosis. (See
Chapter I1.) Were this not the case, however, this varia-
ble would have been omitted after the physicians® reports
were scrutinized. (All children admitted to the remedial
programs were required to have neurological examinations.)
For example, some physicians required EEG readings and others
did not., Some considered the presence of 14 and 6 spikes as
indicative of brain dysfunction and others did not. Some re-
garded minor abnormalities of the EEG as diagnostic while

others believed that a large proportion of normal children
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have such readings and they required more definitive find-
ings. With regard to one particular child, two specialists
disagreed. The examining physician diagnosed him as emotion-
ally disturbed, not brain-injured, and referred him to a
psychiatrist who then diagnosed the child's difficulty as
brain injury and not emotional disturbance. A wide range of
standards was in effect and in at least some cases a child's
neurological standing depended upon the physician's orienta-
tion. In addition, for children diagnosed as "not brain in-
jured" the possibility that their. lack of positive symptoms
may have been due to subtractive effects of brain damage or
t0 an early cerebral insult resulting in diffuse, non-specif-
ic disabilities created the suspicion that a decision would
be based on ignorance of the reasons for their learning
problems rather than positive knowledge about the integrity
of their brains (Ross, 1968).

The désignation of some children as being definitely
brain irjured and others as being definitely not- brain in-
Jured would have been of very doubtful validity, while their
description as children with learning disabilities character-
ized by a discrepancy between apparent capacity for perform-
ance and actual level of funetioning (Bateman, 1964) could
be confirmed by direct observation and measurement.

Choice of Achievement Measures

Vithin this district both teacher-developed subject

grades and Science Research Associates (SRA) Tests results
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were available as criteria of a child's scholastic achieve-
ments. Scores on standardized achievement.tests often have
been used as indicators of academic performance (de Hirsch
et al, 1966; Egeland et al, 1966; Koppitz, Sullivan, Blyth,

& Shelton, 1959). They have the disadvantage of being a
one-occasion sample of an individual's achievements while
teachers® grades are built upon many samples and are not un-
duly influenced by illness or emotional disturbance upon a
given test date. However, standardized tests present equal-
ly difficult problems to all children while subject diffi-
culty in the classroom may vary substantially from teacher

to teacher. They also tend to control for any teacher-bias
which may be present in grading., Since these data could be
obtained inexpensively because of the district's routine
testing program, SRA test results were chosen as the criter-
ia of a child's academic achievement in language, mathematics
and reading for this study. The SRA Language Arts Test con-
sisted of separate scores for Capitalization and Punctuation,
Grammatical Usage, Spelling, and Total Language Score. The
Arithmetic Test consisted of a separate score for each of the
areas described as Reasoning, Concepts, Computation, and Total
Arithmetic., The Reading section of the SRA tests consisted
of Comprehension, Vocabulary, and Total Reading Score. 1In
each criterion area, the total score was chosen because a

total score is more stable than any of its components,
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Hypotheses

On the basis of previous research cited above and/or
theoretical conceptualizations, a number of hypotheses were
made with regard to the correlates of achievement.

Hypothesis 1., Children with learning disabilities who

attend remedial classes provided by this school district sub-
sequently show a higher level of academic achievement in reg-
ular classes than do children with similarly diagnosed handi-
caps who do not receive this remediation.

othesis 2, Female students reguire a shorter period
of remediation and show a higher level of school achievement
%han male students. Among children not receiving remedia-~
tion, females will have higher SRA scores than boys.

Hypothesis 3. Children who are younger when remedial

education is commenced require a shorter period of remedia-
tion than older children, and subsequently obtain higher
achievement scores.

Hypothesis 4, As the period between the end of remed-

iation and achievement testing lengthens, a child's capacity
for academic achievement accelerates, Therefore, the length
of the period after remediation is positively correlated
with the level of achievement.

Hypothesis 5. ILength of remedial period is positively

related to a child's age at beginning remediation and nega-
tively correlated with the subsequent level of achievement,

Hypothesis 6. The WISC Verbal Intelligence Quotient

(VIQ) is positively related to achievement level in learning
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disabled children.

Hypothesis 7. The WISC Performance Scale Intelligence

Quotient (PIQ) is positively related to ‘the academic achieve-
ment level of learning disabled children but to a lesser de-
gree than the VIQ.

Hypothesis 8. The WISC Full Scale Intelligence Quo~

tient (FSIQ) is positively correlated with the child's aca-

demic achievement level,



CHAPTER IV

METHODS AND FROCEDURES

Subjects

Children chosen as subjects for this study were stu-
dents of a school system that was among the first in thig
area to offer special education for children with learning
disabilities. It has constantly expanded the number of re-
medial classrooms as children's needs became more apparent
so that there has been little or no waiting period for ad-
mission after diagnosis and approval of the placement com-
mittee. Each child's program was individually tailored to
remediate those deficits noted in the referral and psycho-
logical appraisal, and then adjusted in aécordance with the
needs and abilities displayed as rem=2diation progressed,
The child was placed in a special class for those functions
requiring therapeutic intervention and in a regularly con-
stituted class for those subjects at which he was success-
ful. The school distriet maintained between 35 and 40
schools and was centered primarily in a small city dominated

by heavy industries. The majority of its citizens were
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Caucasian with a minority of Mexican-Americans or Chicanos,
and with most families in the lower to middle socio-economic

rarge.

Experimental. Subjects., The experimental group of

subjects consisted of all children who had been in remedial
education classes and who met the following specifications:

1., Referral for psychological evaluation by a regular
classroom teacher who noted severe academic deficiencies in
the child's~daily performances.

2. Psychological appraisal including administration
of the WISC, resulting in a diagnosis of (a) cerebral dys-
function; (b) learning disorders extensive enough to dis-
rupt the child's capacity to cope with the academic demands
of the regular classroom, displayed as disorders of thinking,
talking, reading, writing, spelling, or arithmetic; and (c¢) ap-
parently adequate intelligence in areas not affected by the
learning disabilities, with a FSIQ of 75 or more.

3. Apparently good health with no upcorrected deficits
of visual or auditory acuity.

Lk, Return to regular classes on a full-time basis af-
ter a period of remediation., Some of these returns were in-~
itiated at the insistence of parents but the majority were
upon the recommendations of special education teachers,

5. After remediation and while enrolled in regular
classes were administered the SRA Achievement Series Multi-

level Edition, Green Level or Blue level, Forms C and D, pub-
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lished by Science Research Associates, 259 East Erie Street,
Chicago, Illinois, 60611,

Only Total Language Arts, Total Arithmetic and Total
Reading scores were used, These tests were administered as
part of the district's regular autumn testing program for
fourth, fifth, and seventh grade classes. Although 131 stu-
dents met the first four qualifications, only 40 were found
who also met the fifth,

Control Subjects. For the group of control subjects a

sample of 253 children was chosen by selecting letters of the
alphabet at random and accepting as subjects all children in
this school district whose records were filed under those let-
ters and who met the first three qualifications established
for ithe experimental group but who did not receive remedial
attention, Of this group 59 were located who had remained in
the district and had bsen administered the SRA tests as speci-
fied under item 5 above., Descriptive statistics for all sub-
jects have been placed in Table 1.

Group Differences, Control and experimental subjects

vere therefore alike on the above dimensions but may have dif-
fered on others., Parents willingness to arrange for neurolog-
ical e%aminations and/or to allow their children to partici-
pate in remedial classes may have represented factors creating
significant differences tetween experimental and control sub-
jects. (School subsidization of examinations fees was avail-

able where needed.) Whether a failure to cooperate connoted
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TABLE 1
COMPARATIVE DATA ON EXPERIMENTAL AND CONTROL GROUFS

EXPERIMENTAL CROUP CONTROL GROUP
Males Females Males Females
Number 28 ;12 Ls 14
¥age at diagnosis- or
beginning remed. 110.8 122.4 110.4 91,7
#ige at SRA testing 155.5 166.5 148.4 152,0
*Length of remed. 18,0 14.9
#Length of period
remed. to SRA 22,6 23.5
*Length of period
diagnosis to SRA Li,7 41,1 40,2 53.1
¥Remediation ended:
Parent decision 5 2
Teacher decision 23 10
WISC VIQ 93.8 95.9 95.6 91.5
WISC PIQ . 92.9 99.3 94.9 89.4
WISC FSIQ 92.5 97.6 9kL,7 89.6
*SRA Total Language 62.8 80.7 59.6 55.0
*SRA Total Arithmetic 64,7 72.8 64,7 60,1
*SRA Total Reading 65.9 73.3 64,7 59.1

*Numbers refer to months.

Data presented are mean scores for each subgroup,
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disinterest in their child's education, reluctance to admit a
deficiency in their child, a lack of confidence in the efficacy
of speical education, or a preference for private treatment is
not known. Koppitz (1971) observed that parent consent to the
placement of a child in learning disabilities classes was an
important factor in the child's academic success. Experiment-
al children, therefore, may have had some advantage.

The groups may also have varied on the basis of socio=
economic status, cultural background, family constellation,
degree or pattern of learning deficiency, behavioral charact-
eristics, or motivational factors. Social data was examined
for approximately one-third of each group and failed to indi-~
cate significant differences in family structure or stability
or parent-child relationships. As stated elsewhere, however,
reliability of such data was doubtful. Because of these pos-
sible differences between control and experimental groups
other differences of interest in this study may have occurred

duc to these unknown and uncontrolled factors.

Attrition. The attrition suffered by these groups was pri-
marily due to two factors: (1) family mobility, and (2) the
finding that apparently equivalent scores on SRA Achievement
Test Series 1-2 and 2-4 Form D, on the one hand, and the Blue
and Green Level Series on the other were not actually equiv-
alent., That is, a Grade Equivalent (GE) score of 5,3 on ‘the
2-L Form D test was not equivalent to a GE score of 5.3 on

the Blus Level. (Communication with an SRA official at the
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Chicago office provided the foregoing information along with
data showing that apparently equivalent scores on the Blue
and Green Level Series did indeed represent equal levels of
ability.) It was therefore necessary to eliminate those sub-
jects who had received the 1-2 Form D or the 2-4 Form D tests
and use only those who had been administered the Blue and
Green level Series.

Procedures

Since this was an ex post facto study, no actual pro-

cedures were applied. The data points employed were devel~
oped.by psychologists and psychiatrists who had performed
the psychological appraisals and by school personnel who
routinely administered the SRA Achievement Series +to the
fourth, fifth, and seventh grades in September and/or October
each year,

Data Collection

Predictor Variables., Files maintained in the Special

Education Administration Office were entered to locate sub-

jects for the experimental and control groups who met the

qualifications established above and expressed in the defin-

ition in Chapter II., That is, they had learning disabilities
not due primarily to visual, hearing, or motor handicaps, to
mental retardation, emotional disturbance, or to environment-
al disadvantage. The following data were then retrieved for
each subject: the child's name, birthday, age on appraisal

or entry into remedial classes, age on re-entry into regular
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classes on a full-time basis (for the experimental group),
length of remedial period, reason for return to regular
classes (parent or teacher decision), VIQ, PIQ, and FSIQ
scores,

Achievement Scores. To obtain the SRA scores, each
individual school was visited. A letter of introduction
from the superintendent of this district was presented to
each principal and the purpose of this study and data re-
quired from the school were desqribed. Principals were as-
sured that both children and schools would remain anonymous,
Some principals recognized the superintendent's handwriting
but others telephoned to verify the letter., When a princi-
pal was convinced the study was approved, he then called in
the school secretary, if it was an elementary school, and
the search began. School enrollment cards were furnished
to compare with the original list of 131 experimental and
253 control subjects. A list of children with the same -

names and birthdates was developed and the files of these

]

childremrwere—sentto the primcipal*s office, SRA Scores and
dates of testing were then obtained. In some schools these
files were maintained in the school's central office thus
eliminating the need for disturbing classroom teachers,

For secondary schools the search was further complicat-
ed by the fact that each grade level was assigned a counselor
who kept record files for that grade, After obtaining a list

of matching names and birthdates from the school's enrollment
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records, it was necessary to wait until each counselor was
free, explain again the nature of this study, and obtain the
necessary data.

Preparation for Analysis

Because many children were not at their appropriate
grade levels in the regular classrooms, it was not possible
to use percentile ranks available from the SRA tests since
percentile ranks refer to a child's ability relative to other
students in his grade rather than to his age peers. It would
be necessary therefore to partial out the effects of age and
evaluate a child's academic achievements in relation to the
grade equivalent (GE) he had attained rather than his per-
centile rank. In preparation for this, all ages, periods of
time, and grade levels were converted to months. That is, a
GE of 5.3 was converted to 63 months or an age of 6 years 6
months was converted to 78 months,

Data were prepared for the computer using actual num-

bers where these existed and translating nominal data such as

sex—or—group—memberships—intoabinomtal—systemof 1 for one
group or sex and 2 for the other, Each subject was given an
identifying code number and names were eliminated. The fol-
lowing data points were coded on optical scan sheets for each
subject:

1. Individual code number,

2, Group'membership--experimental coded 1; control

coded 2.
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3. Sex--males coded 1; females 2.

b4, Age at diagnosis or entry into remedial classes--
coded in months,

5. Age at achievement testing~-coded in months.

6. Length of remediation for experimental subjects
coded in number of months actually in remedial classrooms,
Three school years would be coded as 27 months.

7. Period elapsed between end of remediation and
achievement testing for experimental group~-~coded in total
months elapsed.

8., Period elapsed between diagnosis and achievement
testing, for all subjects~-coded in months.

9. VIQ score,

10. PIQ score,
11, FSIQ score.
12, SRA Total Language Arts score--coded in total months.
Total Arithmetic score--coded in total months.
14, SRA Total Reading score--coded in total months,
— 15, Reason for returning-teo regular classroomoeneo ——
full-time basis for experimental group--coded 1 for teacher

decision, 2 for parent decision.



CHAPTER V

ANATLYSIS AND RESULTS

Statistical Procedures

A multiple regression program was used to determine
which combination of variables best predicted SRA achieve-
ment scores for these children with learning disabilities
(1) when remediation was given and (2) when it was not.
The program selected the variables which contributed -.::
most to the criterion variance ‘in turn and added them one
at a time beginning with the variable for which the beta
weight was most significant, Variables were added until

they no longer made a significant contribution (p < .05)

The individual hypotheses were tested by correlation-
al analysis by first computing the achievement scores for
each student corrected for age variance at the time of a-
chievement testing. For Hypotheses 1 and 2 these corrected
achievement scores were then correlated with group member-
ship score vectors where membarship in a group was scored 1

and non-membership was scored 2. This procedure produced a
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correlation coefficient which traditionally has been called
a point-biserial coefficient. The multiple regression pro-
gram used also produced the zero order correlation coeffi-

cients and required analysis,

_Results

The correlation coefficients indicated that the groups
were not significantly different with regard to the independ-
ent variables shared by both except with respect to age. The
remedial group was 8,3 months older at time of diagnosis, a
difference significant at the .02 level of probability, and
maintained appréximately this advantage (8.6 months) at the
time of achievement testing, a difference significant at the
.002 level of confidence. (See Table 2,) Girls werc older
on the mean than boys at the time of achievement testing
(p <.02), Girls in the remedial group and boys in the con-
trol group tended to be older at the time of diagnosis but

these differences did not reach the ,05 level of significance,

Within—the—groeup—having-had remediat—education for
their learning disabilities, those children who were returned
to mainstream education on a full-time basis at the recommend-
ation of their teachers were younger than those who were re-
turned by parental decision only (p <.01) and showed a ten-

dency to receive lower Total Language achievement scores

(p < .08)., Reason for return to regular classrooms was not

related to the other predictor variables of sex, age at SRA
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TABLE 2
RELATIONSHIP OF GROUP MEMBERSHIP
TO PREDICTOR AND CRITERION VARIABIES

Combined Age at Period Age at SRA SRA SRA
Groups Sex Diag. Diag/SRA SRA VIQ PIQ FS[Q Lang. Arith. Reading
Original "
Statisties -07  =21% -01 ~28# 01 -05 -0 -22% -12 -0k
With Age at SRA
Statistically
Controlled -07 -21% -01 010) 01 -05 -0 ~18% -03 -002

The decimal points in this table have been omitted for the sake of clarity and com-

position.

*p <.05’ r = .20
Negative correlations indicate that the experimental group's

#¥p £ ,10, r = .25

mean score was larger,
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testing, intelligence scores, or to achievement test scores.
However, there was a tendency (r = .27) for the children re-
turned by parental decision to have a shorter period of as-~
sistance than children returned by teacher decision,

In presenting the remaining data developed by this
study, findings pertinent to the listed hypotheses will be
stated first, Multiple regression equations indicating which
combinations of correlates most adequately account for cri-
terion variance will be presented last.

Hypothesis 1. This proposal stated that learning dis-

abled children who received educational therapy would show
superior achievement scores on the SRA tests after return to
regular classes when compared with other children with learn-~
ing disorders who did not receive such remediation. Data in-
dicated that the experimental group did obtain significantly
better SRA Language Arts scores (p < .03) but had no advant~
age in Arithmetic (p > .40) or in Reading (p > .49)., See
Table 3.

Hypothesis 2. The expectation was—that female—students——

will require a shorter period of remediation and show a high-
er level of school achievement than male students, for the
remedial group, and that the females of the control group
will show higher achievement scores than their male peers.
This supposition received very weak support from the data.
(See Table "4,) The correlation between length of remedia-

tion and sex was negative (r = -,15), indicating that girls
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TARBLE 3
REIATIONSHIP OF REASON FOR RETURN TO REGUIAR| CLASSES
WITH PREDICTOR AND CRITERION VARIABLES
Remedial Group Age at Length Age at . SRA SRA SRA
Sex Diag. Remed. SRA VIQ PIQ FSIQ Lang. Arith. Reading
Original
Statisties ~08 37%* 27" 06 -07 =07 --=08 06 -01 -22

The decimal points have been omitted from this table for the
position,

Negative correlations indicate that the mean score of the ch
recommendation of special education teachers was higher than
turned by parent decision,

p <.05

sake of clarity and com-

ildren returned on the
that of the children re-
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TABIE &4
CORRELIATIONS OF SEX
WITH PREDICTOR AND CRITERION VARIABLES

] Length Reason Age at Age at SRA SBA SRA
Group Remed. Return Diag. SRA VIQ PIQ FSIQ Lang, Arith. Reading

Experimental =15 08 27 30% 07 22 18 37H 27 06
(Remed.)
Control -21 10 -13 =-20 -18 -10 -14 -11
(Mo Remed.)
Combined 01 18  -04 <01 =G2 102 -022 -062
Croups-

The decimal points in this table have been omitted for the sake of clarity and com-
- position,

& Corrected for age at SRA testing.
* p<.05
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attended remedial classes for shorter periods than did boys
and were more often recommended for return to regular class-
es by their teachers (r = .08), but these correlations were
well within the range of chance variations. Girls did show
superior language scores after remediation (r = ,.37), a dif-
ference significant beyond the .01l level before correction
for age at SRA testing. This superiority was in part age-
related. When variance due to age at SRA was deducted, an
F-ratio of 5.51 indicated that girls still had better lang-
uage arts scores, but this was not significant at the .05
level (see Table 5). Arithmetic and reading scores showed
no important differences between males and females.

Among girls of tﬁe control group there was no evidence
of superior academic achievement over that of boys as neas-
ured by the SRA tests, either before or after correction for
age at SRA testing., Females of the experimental group had
somewhat higher WISC scores than the males, while the control

group females had slightly lower WISC scores than the males,

her—groupdid—these differences approach statistic-

al significance,

Hypothesis 3. The proposition was that children who

were younger at the beginning of remediation would require a
shorter period of remediation and would obtain higher scores
on the achievement tests. Remediation, however, was signif-
icantly longer for the younger children (r =-.35, p < .01)

as shown in Table 6, Younger children did less well on
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F-RATIOS FOR EXPERIMENTAL AND CONTROL GR
WITH CRITERIA AS DEPENDENT VARIABLE!

TABIE 5

n

D

DUPS

(Given that variance due to age at SRA has been|determined)
LANGUAGCE ARITHMETIC READING

Source of Variation F-Value df F o5 F-Value df F.OS F-Value df F o3
Experimental Group:

Sex 5.51 1,38 4,17 1.41 1,38 4,17 .04 1,38 4,17

Age at Diagnosis 1.49 1,38 4,17 6.17 1,38 4.17 .69 1,38 4,17

Length of Remed. 4,29 1,38 4,17 7.65% 1,38 4,17 2.83 1,38 4,17

Period: Diag./SRA 1l.49 1,38 4,17 6.17 1,38 4.17 69 1,38 4,17

viQ 12.31% 1,38 4,17 10.87* 1,38 4,17 7.16 1,38 4.17

PIQ 8,61 1,38 4,17 22,78% 1,38 4,17 14,68*% 1,38 4,17

FSIQ 14,24% 1,38 4,17 21.83% 1,38 4,17 14.19% 1,38 4,17

Control Group:

Age at Diagnosis .76 1,57 4,08 6.58 1,57 4,08 l.40 1,57 4,08

Period: Diag./SRA .76 1,57 4,08 6.58 1,57 4.08 1.40 1,57 4,08

VIQ 15.,82% 1,57 4,08 7.65% 1,57 4,08 1.13 1,57 4,08

PIQ 3.54 1,57 4.08 2.07 1,57 4.08 2.37 1,57 4,08

FSIQ 13.49% 1,57 4,08 6.84 1,57 4,08 .00 1,57 4,08

Predictor variables not contributing significantly to at least

been omitted.
*p £,01

one of the eriteria have
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arithmetic (F = 6.17, p < .05) and did not differ on language
arts and reading from the children who were older when placed
in remediation, after variance due to age at time of SRA test-
ing was deducted (see Table 5).

Hypothesis 4., The hypothesis was that length of remed-
ial period would be positively related to the children's ages
at diagnosis and negatively related to SRA test scores. The
first part of this proposal must be rejected. The correlation
of -,35 shows that the younger children required significant-
ly longer (p < .0l) periods of femediation. The second part
of the hypothesis received partial support, Correlation co-
efficients of -.30 and -.34 indicated that children who had
been in remedial classes for shorter periods of time received
significantly better language and arithmetic scores (p < .05),
while a correlation of r =~25dd not reach the .05 level of
confidence but indicated that reading achievement was also in
that direction, as shown in Table 6.

Hyvpothesis 5. The proposition that a child's capacity

—  for achievement-would—accelerateas—the perivd between the
end of remediation and SRA testing increased fpund no support
in the data presented. The coefficients between duration of
this period and the criterion variables approached zero. (See

Table 6.)

Hypothesis 6. This hypothesis was that VIQ scores are

positively correlated with achievement test scores, and was

supported in ' every instance .except- one. F-ratios of
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TABIE 6

CORREIATIONS OF FREDICTOR VARIABILLS TO CRITERIA;
INTER-CORREIATIONS COF PREDICTOR VARIABIES

FOR EXPERIMENTAL GROUP

Age Length Period Period Age SRA SRA SRA
Sex at of Rem./ Diag./ at VIQ PIQ FSIQ Iang. Arith. Reading

Diag, Remed. SRA SRA SRA
Sex _— 27 -15 02 -10 30- 07 22 18 37 06 -11
Age at Diag, =--- -35 -57 -78 4o oL 18 12 22 47 16
Length/Rem. -—— -28 52 16 -03 =14 —OF -30 -34 -25
Period Rem./SRA -— 67 03 =32 =11 =25 05 -06 08
Period Diag./SRA —-——- 15 =30 =20 =28 =17 -31 -12
Age at SRA --- =35 =00 -20 10 32 09
VIQ ' -—- 520 8B 43 31 34
PIQ --- 86 43 58 3
FSIQ - iTe) 50 5C
SRA language -—— 74 53
SRA Arithmetic -—- 65
SRA Reading N = 40 _——

Deceimal points have been omitted for the sake of clarity and composition,
p<£.05r=.,30 - p<L.O1, r=.,39
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12,31 and 10.87 indicate a relationship with language arts
scores and arithmetic scores, respectively, significant at
the .01 level of confidence. An F-ratio of 7.16 shows a re-
lationship With reading scores significant at the .05 level.
(Variance due to age at SRA had been deducted.) The above
ﬁgufes applied to the experimental group. The combined
groups also showed significant correlations of VIQ with a-
chievement scores. Table 8 shows correlations of A48 and .39,
significant beyond the .005 level, with language arts and
arithmeticrscores, and of .24 (p £ ,01) with the reading
criterion. In the control group, VIQ scores were again re-
lated to the language and arithmetic criteria (r = .44 and
r = ,26, respectively) at the .01l level of confidence., The
relationship with the reading test, however, approached the
level of chance. F-ratios concurred. (See Tables 5 and 7.)

Hypothesig 7. This statement anticipated that PIQ

scores would be significantly related to the criterion vari-

ables, SRA achievement tests in language arts, arithmetic,
————————and—readings—This—supposition—was—supported—~for—the experi=——

mental group and for the combined groups, but not for the

control group alone. (See Tables 5 and 8.) For the chil-

dren of the remedial group, PIQ scores were related to lang-

uvage arts scores at the ,0l1 level of confidence (F = 8.61),

and to arithmetic and reading scores at the ,001 level

(F = 22,78 and 14,68, respectively)., Data for the combined

groups, in Table 8, showed PIQ scores related to language
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CORREIATIONS OF PREDICTCR VARIABIES TO CRI
INTER~-CORRELATIONS OF PREDICTOR VARIABL

TABIE 7

FOR CONTROL GROUP

TERIA ;

Period Age-at Age at SRA SRA SRA
Sex Diag/SRA Diag. SRA VIQ PIQ FSIQ | Lang. Arith. Reading

Sex — o320 -22 10 =13 -20  -18 ~10 ~14 -11
Period : .

Diag/SRA -—= 61 -40- -21 =30 =30¢ -07 -15 -08
Age at Diag. _— 48 05 08 08 43 20 20
Age at SRA —— -18 -23 -24 10 33 15
vIQ -—- 43 88- Ly 26 11
PIQ -—- 80" 21 09 -23
FSIQ - 40+ 22 -04
SRA Language ——— 73% Lg'-
SRA Arithmetic ——— 2?
SRA Reading N = 59 ——

Decimal points have been eliminated for the sake of clarity and composition.

p<L .05, r=,25.
p < .01, r <32
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arts and arithmetic at the .005 level of significance (r

r = 39, respectively) and to reading at the .0l level (r
For the control group alone, however, PIQ scores were not re-
lated to achievement scores on these SRA tests (see Table 5).
The propcsal that PIQ would show a lesser degree of relation-
ship to the criterion variables than VIQ was true only for the
experimental group for language arts and for the control group
for language arts and arithmetic. (See Table 5.) For the com-
bined group VIQ and PIQ each showed a correlation of .43 with
language. (See Table 8.) 1In all other instances, PIQ showed

a stronger degree of relationship with the criteria.

Hypothesis 8. The proposal that FSIQ scores would be

related to achievement test scores was met in every instance:
but one., FSIQ showed no correlation with reading scores for
the control group (F = ,004), Table 5 shows F-ratios signifi-
cant at the .00l level for the relationship between FSIQ and
the language arts, arithmetic, and reading criteria for the ex-

perimental group. For the control group, the relationship ve-

tween FSIQ and language arts is signifieant-at—the 001 Yevel

(F = 13.49) and between FSIQ and arithmetic at the ,05 level

(F = 6.84), For the combined groups, the correlation between
FSIQ and the achievement criteria is significant at the .01
level of confidence. Table 8 shows r = .49, r = ,50, and

r = ,50, respectively.

Multiple Regression Equations: Remedial Group

Language Arts Scores. Table 5 shows F-ratios of those
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CORRELATIONS OF PREDICTCOR VARIABLES TO CRI
INTER-CORREIATIONS OF PREDICTOR VARIABIL
CORRECTED FOR AGE AT SRA TESTING

TABIE 8

TERIA;
£S

Group Sex Age at Period viQ PIQ FSIQ SRA SRA SRA
Diag. Diag./SRA Lang. Arith. Reading

Group —— -07° .-21 -01 01 -05 -02 18- -03 . 0C
Sex - 01 14 -04 -01 -02 09 -02 -06
Age at Diag. -—— -67 o4 13 10 16 35 14
Period Diag./SRA --- -25 =26 -29 -16 ~35 -15
VIQ ——_—— L7 88 48 39 24
PIQ —— 83 34 37 12
FSIQ - 48 Ls 22
SRA Lang. - 73, 4o
SRA Arith. ——— L
SRA Reading N = 99 _——

Decimal points have
p <005’ r = .20
.25

p £.01, r

been eliminated for

the sake of clarity ar

\d composition.
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independent variables which contribute significantly to at
least one of the criterion variables--SRA Language Arts,
Arithmetic, and/or Reading scores. Multiple Regression An-
alysis Tables for all three criteria were placed in Ap-
pendix A. With regard to language arts scores as criterion,
multiple regression showed that when age of students at time
of SRA testing was used by itself, an insignificant amount
of the variance was accounted for, When FSIQ was added to
the equation, the combination of age at SRA and FSIQ account-
ed for ,29 of the variance. While age at SRA was still in-
significant, FSIQ was significant beyond the .05 level, -
Therefore, with age controlled FSIQ was still a significant
function in determining language arts scores. When the var-
iable, length of remedial period,was added to the above e-
quation, an additional ,07 of the variance was accounted for,
(It should be noted that time was a negative influence.)
When additional predictor variables were added to this equa-
tion their functions were insignificant.

Arithmetic Scores: Intellectual functions tapped-by both——

the WISC Verbal and Performance Scales were more closely re-
lated to SRA Arithmetic scores than to language arts or read-
ing scores. Age at time of SRA testing was an important fac-~
tor contributing .10 of the variance of arithmetic scores.
Adding the variable PIQ increased the variance accounted for
to .4% Both functions were significant beyond the .05 level,

Adding the variable, length of remedial period,(again a nega-
tive influence) accounted for an additional .10 of the vari-
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ance, With age, length of time in remediation, and PIQ con-
trolled, the effect of abilities tapped by VIQ still proved
to be a significant function and added .05 to the variance
accounted for at this point. When FSIQ was added next its
function was negative but significant at the .05 level and
added an additional .05 to the variance accounted for,

When other predictor variables were added to the equation,
their functions were insignificant.

Reading Scores. When age at SRA testing for remedial

students was entered as the first variable of a multiple re-
gression equation, its function was not significant. When
PIQ was added to the equation, the combination of age at SRA
and PIQ accounted for .29 of the variance, and while age at
SRA was still not an important factor, PIQ was significant
beyond the .05 level of confidence. When other predictor
variables were added beyond this point, their functions
proved to be insignificant in determining reading scores,

Multiple Regression Equations: Control Group

Language Arts Seores,—wWhen-age—of-econtrol-studentsat——
SRA £esting was used by itself in a regression equation for
predicting language arts scores, its function was not signif-
icant. When VIQ was added as a predictor variable, age at
SRA wasstill not significant. The combination, however, ac-
counted for .23 of the variance and VIQ was a significant
function at the .05 level., Addition " of other predictor

variables beyond this point did not make a material contri-

bution to the wvariance accounted for in this criterion variable,
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Arithmetic Scores. In order to control for age of con-

trol students at time of SAR testing, thié variable was en-
tered first into a multiple regression equation and proved
to be a significant function (.05 level of confidence) ac-
counting for .1l of the variance. Addition of VIQ, the var-
iable having the largest Beta weight, accounted for an addi-
tional .11 of the variance and was also significant at the
.05 level. When the time between diagnosis and SRA testing
was introduced to the combination, its function was negative
but accounted for .06 of the variance of the combination of
age at SRA, VIQ, and time between diagnosis and SRA. Addi~-
tion of other predictor variables beyond this point did not

prove significant in determining arithmetic scores,

Reading Scores. When age of students at SRA testing
was used by itself, an insignificant amount of the variance
was accounted for, Addition of PIQ, the prediector variable
having the largest Beta weight, did not materially add to
the variance accounted for, However, when age at SRA, PIQ,
and FSIQ were controlled, the criterion variance accounted
for rose to .12 with the functions of PIQ and FSIQ signifi-
cant at the .05 level of probability. However, the function
of PIQ was negative, With age at SRA, PIQ, and FSIQ con-
trolled, the criterion variance accounted for by the other

predictor variables was not significant.



CHAPTER VI

CONCLUSTONS

Purvose

This study was envisioned as a preliminary survey to
determine whether learning disabled children who receive
educational therapy subsequently show a higher level of
academic achievement than their handicapped psers who do
not}{ identify some of the correlates of achievement for
such children; and note which combinations of correlates
most adequately account for criterion variance.

Discussion

Given the above set of goals and the results of this
study, the discussion will examine the extent to which they
support the oriéinal predictions and what possible lines of
investigation they may indicate for the future. The first
prediction, that remediation would increase the learning dis-
abled child's academic achievement over that of his handi-
capped peers who did not receive educational intervention

for their learning problems was verified only with regard to
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languége scores, However, the pessimistic view that remedi-
al classes amount to cultural deprivation received no support
whatever and was clearly negated with respect to the language
arts.

Administrators of this program were interviewed for
reactions to the above findings and could offer no objective
evidence bearing on them. One possibility investigated was
that psychological reports returned to the teachers of con-
trol chiidren contained education program plans or suggestions
for remediation which were implemented in the regularclass-
room, One official responded that this practice is now in
vogue but was not used during the period covered by this
study. One suggestion offered was that behaviors of experi-
mental children may have been more disorganizaed and more
threatening to the stability of their regular classrooms, re-
sulting in increased pressure from school personnel to secure
the parents' consent for placement in special classes. 1In
addition, negative behaviors of remedial children may have
bzen more extensive and disruptive in the home situation re-
sulting in an increased willingness on tﬁe parts of parents

and their surrogates, physicians and psychologists in pri-

vate practice, to press the school to accept their children



52

into established remedial classrooms or to open new classes
promptly rather than simply building waiting lisfs.

Another possible explanation for the failure o6f remed-
jation to result in higher achievements in arithmetic and
reading for the experimental group is that identifying a
control child to his parents and teachers may have changed
his situation in some critical fashion. 1In a neighboring,
very large school district that maintains long waitiﬁg lists
for remedial classes, school psychologists have commented
favorably on the "Waiting List Technique" as a means of ther-
apeutic intervention because their labeled children seemed
to make major improvements in learning and behavior when -
merely put on a waiting list for remedial classes. The as-~
sunption had been that parents and teachers revised their
views of the child from "problem child" to "child with a
problem"” who needed their help and understanding--and then
acted on this new impression, resulting in a decrease in
pressure and frustration for the student and increase in in-
dividual help within the regular classroom and from interested
parents at home, Koppitz (1971) spoke of a similar phenom-
enon among children placed in remedial classes. They showed
a large initial gain in academic achievements, never.subse-
quently matched. She hypothesized that this might really
represent prior learning which they had not been free to use
until remedial classes eased the pressure and sense of failure

under which they had been operating. However, a counter-
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impression comes from experiences at the Demonstration Center
for Language-Handicapped Children (Miller, 1973; Hale, 1973).
It was found there that learning disabled children who were
identified as such to their regular teachers (without any
suggestions of techniques or materials for remediation being
provided to the teacher) subsequently showed less achieve-
ment than other learning disabled children in the same class-
rooms who had been identified by the examiners but were not
revealed to their teachers as being handicapped.

Still other possibilities exist and may warrant invest-
igation, The home environments of the groups may have been
very different, to the advantage of the non-remedial group,
An informal survey of the social histories of these subjects
suggested that there was not a great disparity in the family
situations of these children with respect to open strife or
dissolution of the family units, but as noted earlier these
data were incomplete, often contradictory, and not subject
to objective verification,

The groups may have varied in ecrucial ways not immed-
iatély apparent to examiners giving the psychological ap-
praisals or to the author in perusing the children's files.
For example, de Hirsch et al (1966) noted that emotionally
immature children and those who had been born prematurely
ware in the high risk category for reading disorders at sec-
ond grade level, Hertzig (1971) found .that children from

families where learning and competence were encouraged

showed marked increase in intelligence scores over time
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while peers who had equivalent IQ scores at time of first
testing but who were encouraged in dependency by their fami-
lies and/or not taught to be task-oriented showed little or
no improvement.

A study by Rugel (1974) proposed that scores on the
sequential tests of the WISC-~--Digit Span, Coding, and Pic-
ture Arrangement--may hold the key to identification of
problem readers., This may be true for individuals, but is
probably not the cause for the failure of the experimental
group to excei over the control group after remediation,

The mean Coding scaled score for the experimental group was
9,09 and for the control group was 9.10., The mean Digit
Span scaled score for the remedial group was 7.80 and for
the control group was 8.08.

Given the view that remediation should result in high-
er achievement scores when correct pre-conditions prevail,

a number of other tentative explanations for the failure of
this survey to support this expectation in all three criter-
ion areas also exist. (1) Regular teachers in this distriect
may have been superior to remedial teachers. (2) The remed-
ial program may have been better prepared to deal with lin-
guistic problems or to teach languagé arts. (3) A screening
program is needed to identify children at an earlier age.
These subjects may have been past the optimum time for inter-
vention with regard to reading and arithmetic skills. Fur-

ther investigation controlling for such factors as those dis-~
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cussed above is clearly in order.

For the alternate point of view that removal from the
mainstream reduces a child's academic potential through re-
duced self-confidence, poor self-image, impoverished content
in the curriculum of the special classroom, etc., this study
provides no comfort. The experimental group was clearly su-
perior on the language dimension and was equally capable in
arithmetic and reading., Participation in remedial classes
may have had some effect on a child's emotions, however,
without a reduction in his academic efficiency.

The idea occasionally advanced that a child will eventu-
ally "out-grow" the disorder as maturational lag disappears,
without remediation, obtained some support from the fact that
the length of the time period between diagnosis or entry into
a remedial program and SRA testing was positively associated
with arithmetic achievements even after variance due to age
at SRA testing had been deducted. F-ratios of 6,17 and 6.58
show that this was true at the .05 level of confidence for
the experimental and control groups, respectively. (See
Table 5.} The idea, however, loses more than it gains be-
cause there was no relative difference between the younger
and older children in the areas of language arts and reading
achievement,

Correlates Examined

Sex. Females of the experimental group excelled only in

language {(due to an age advantage at SRA testing time) and re-
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quired as long as males for remediation, while females of the
control group were in no way superior to males, Although
there was little support for the hypothesis of female devel-
opmental or behavioral advantage, the reason may lie, at
least partially, in the fact that significantly feyer girls
(26%) than boys were diagnosed as learning disabled.. This
discrepancy may occur because some girls of the same age,
intellectual ability, and degree of dysfunction as boys
with diagnosed deficiencies were able to cope with grade
requirements because of their developmental advantages and
so were not referred for appraisal. Those girls who were
diagnosed as learning disabled, therefore, were more deviant
from the female mean than handicapped boys were from the
male mean, so that fhey no longer had an advantage.

Age. While the proposition that learning disorders
may be better remedied in younger children and in less time
T ece ived no sﬁpport here, the result may have been due to
the method of referral in this school district at the time
of this study, Children who were referred were those most
unable to keep pace with their classmates, so that those who
were failing at first grade may have been more seriously in-
volved than children who were able to struggle to keep pace
but fall somewhat farther behind each year until failure fin-
ally became inevitable at third or fourth grade. This theory
does not accord with intelligence scores obtained for sub-

jects in this study (which were essentially at chance levels
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of difference), but may be related to level of maturity, pre-
maturity at birth, or task-orientation attitudes as discussed
above. A system of pre-school screening to identify poten-
tial learning problems before frustration and failure take
their tolls and to take steps to alleviate these problems for
all childfen, whether mildly or severely involved, is current-
ly undsrway in much of this district- and may subsequently
prove than an early start is the w1nn1ng technique.

Ienzth of Remediation, The need for longer periods of
remediation for younger children may be associated with more
learning dysfunction but may also reflect teacher bias. Are
different standards of functional achievement set for those
who return to regular classes at different ages? If so,
then the periods for which younger children are kept in re-
mediation may need to be re-examined in view of the finding
that childrenlwho have been in remediation for shorter periods
of time show better scholastic achie#ement later.

Acceleration of Achievement. The finding that achieve-

ment scores of children who have recently left remedial
classes did not differ from that of children who have com-
pleted remediation mucﬁ earlier does not support the view
that a child would be able to build progressively on his im-
proved learning strengths or coping mechanisms after return
to regular classes. However, it also does not lend cred-
ence to the theory that regular classes provide a signifi-

cantly richer curriculum than do remedial classes and so
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improve the functioning of mainstream disabled children over
that of learning disabled children in special education
classes, On its surface, this finding also does not show
any tendency for a child to lose his new-learned skills or
techniques over time. A number of things may be'going on
simultaneously. For example, improvement of a child‘'s learn-
ing disorder, achieved in the special classroom, may be dis-
sipated after return to mainstream classes but the richer
curriculum of regular classes may then act upon him to main-
tain his scholastic standing without apparent change. An
analysis should consider what interactions are occurring,

Intelligence Scgores. The finding that the WISC F31Q,

a global intelligence score, was highly correlated with a-
chievement scores (except for the control group for reading),
vwas in the difection postulated., The fact that correlations
were much higher between the FSIQ and language and arithme-~
tice skills (r = ,34% to r = ,48) than reading scores (r = ,12
to r = ,24) is in line with the finding of de Hirsch et al
(1966) that WISC scores were significant correlates of read-
ing ability but that a number of specific skills were more
diagﬁostic of future reading success.

Modalitx. For the combined groups, the prediction that
verbal skills, or more efficient processing of input through
the auditory channel, was more highly correlated with academ-
ic achievements than an equal degreé of integrity in the vis-

ual motor channels (as these are exemplified by scores on
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the WISC Verbal and Performance Scales) was correct. When
the experimental and control scores are examined individual-
ly, however, much of this superiority of the VIQ as a pre-~
dictor of achievement disappears. The VIQ wasa significant-
ly better predictor of language arts scores for both groups
and for arithmetic for the control group, but PIQ was marked-
ly better for arithmetic and reading for the remedial chil-
dren and minimally better for reading for the control stu-
dents, The Walker (19565) and Egeland et al (1970) studies
which found VIQ or verbal subtests better predictors of a-
chievement dealt with normal children. Learning disabili-
ties may create complex interactions within a modality or
in the integrative functioning between modalities which are
substantially different than those of more normal subjects.

Conclusions

This study was not designed to measure certain in-
tangible effects resulting from a child's having spent a
portion of his school career in special classes. The remed-
ial period may have provided a respite from the daily frus-
“tration of a regular classroom and improved immeasurably the
quality of his childhood experiences. He may have learned
to value himself as a person who can cope with his problems
and who can prevail against powerful obstacles. He may have
learned to hope, to persevere, and to be willing to try new
solutions in the face of difficulty so that he is better pre-

pared to face all the trials ahead of him both in school and
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in the wider world. Or--he may have learned from the remed-
jal experience that he is less a human being than his peers,
an oddity who is out of step with their world and out of
favor in their eyes., He hay have learned that to be differ-
ent is to be wrong.

Those things may have occurred and been of serious
moment to the children involved yet not be reflected in
measurable academic skills, The questions proposed for this
study related to achievement, and this survey, as it stands,
has cast serious doubt on the suppecsitions that remedial ed-
ucation enables a learning disabled child to outstrip his
equally disabled peer, who has not received educational ther-~
apy, in all fields of academic achievement; that remediation
is best when a child is younger; that disabled females will
react more effectively to remediation than males; and that a
child who has improved under educational therpgy wil be able
to consolidate his gains and improve progressively with the
passing of time., It supports the belief that intelligence,
as measured by the WISC, is closely related to academic a-
chievements among children with learning disabilities as it
is in their normal peers.

At this point the first step in the measurement triad
has been completed, i.e. a survey to determine what appears
toAbe objective reality. The second step should be to deter-
mine functional relationships among both the factors discussed

above and others perhaps only dimly perceived, to lay the
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foundation for the last step in research, experiments to
seek out causal relationships.

Remedial education as presently constituted in thisschool
district was not a complete answer to the lszarning problems
of these children but was in some ways superior to an ab-
sence cf remediation. Perhaps the most satisfactory system
will prove to be retaining all children in regular classrooms
t0 advance at their own best speed with individualized in-
struction available to each child when he needs it. A re=-
search project testing this hypdthesis is currently under-
way (Miller, 1973). If special assistance is available to
every one and the pace is set by each child's ability in each
subject the sting of being special may be ameliorated for the
learning disabled child, the pain of being dull reduced for
the slower learning child, the frustration of being tored
erased for the gifted child, and the anguish of being help-

less removed for the dedicated teacher.
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EXPERINENTAL GROUP
MULTIPIE REGRESSICN ANALYSIS OF SRA IANGUAGE ARTS SCORES

MULTIPIE R .10 ANALYSIS OF VARIANCE ©DF SUM OF SQUARES MEAN SQUARE F
R SQUARE .01 REGRESSION i, 209.94 209.94 42
' RESIDUAL 38, 18,948.46 L9864
VARIABIE BETA F
Age at SRA Testing .10 Ju2 Foos = 4,17
MULTIPIE R .53 ANALYSIS OF VARIANCE DF SUM OF SQUARES  MEAN SQUARE F
R SQUARE ' .29 REGRESSION 2, 5,476.86 2,738.43 7.41
RESIDUAL 37 13,681, 54 369.77
VARIABIE BETA F
Age at SRA Testing .21 2,22 ,
MULTIPIE R .51 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE .37 REGRESSION 3, 7,065,08 2,355,03 7.01
RESIDUAL 36. 12,093.32 335.93

VARIABIE

Age at SRA Testing
WISC FSIQ
Length of Remediation

BETA F
.26 3.50
.52 14,55
-029 L"t73
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EXPERIMENTAL GROUP
MULTIPIE REGRESSION ANALYSIS OF SRA ARITHMETIC SCORES

MULTIPIE R .31 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE .10 REGRESSTON 1. 804,65 804,65 4,28
RESIDUAL 38, 7,146.45 188,06
VARIABIE BETA F
Age at SRA Testing .32 4,28 F o5 = 4,17
MULTIPIE R ,67 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE R REGRESSION 2. 3,527.87 1,763.94 14,76
RESIDUAL 37. L,423,23 119, 55
VARIABIE BETA F
Age at SRA Testing .32 6.83
WISC PiQ .59 22.78 F.OS = 3,32
MULTIPIE R .74 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE .54 REGRESSION 3. L,304,74 1,434,911 14,17
RESIDUAL 36, 3,646,36 101.29
VARIABIE BETA F
Age at SRA Testing 37 10,61
WISC PIQ . 54 22,47
Length of Remediation -,32 7.67 F ge = 2.86
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MULTIPIE REGRESSION ANALYSIS OF SRA ARITHMETIC SCORES

EXPERIMENTAL GROUP

MULTIPIE R. .76 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE .58 REGRESSION L, L,606,89 1,151.72 12.05
RESIDUAL 35. 3,344,211 95.55
VARIABIZ BETA F
Age at SRA Testing Y 14.37
WISC PIQ LU 9.12
Length of Remediation -.35 9.36
WIisScC VIQ o25 3.16 F.05 = 2.64
MULTIPIE R .80 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE .63 REGRESSIOCN 5. 5,046,45 1,009,229 11,81
RESIDUAL 34, 2,904,65 85.43
VARIABIE BETA F
Age at SRA Testing .56 20.50
WISC PIQ 3.77 6.41
Length of Remediation -.35 10,39
WISC VIQ 3.91 5.84
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EXPERIMENTAL GROUP

MULTIPLE REGRESSION ANALYSIS OF SRA READING SCORES

MULTIPIE R .09 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE .01 REGRESSION 1, 155.63 155,63 « 29
RESIDUAL 38, 20,355.47 535.67
VARIARIE BETA F
Age at SRA Testing .09 .29 F,05 = 4,17
MULTIPIE R .54 ANALYSIS OF VARTANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE . 29 REGRESSION 2. 5,937.18 2,968.59 7.54
RESIDUAL 37. 14,573.92 393.89
VARIARIE BETA F
Age at SRA Testing .09 A1
WISC PIQ .53 14.68 F,05 = 3.32
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CONTROL GROUP
MULTIPLE REGRESSION ANALYSIS OF SRA LANGUAGE ARTS SCORES

MULTIPIE R .09 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE .01 REGRESSION 1. 222.11 222.11 .52
RESIDUAL 57. 24, 472,60 L429.34
VARIABIE BETA F
Age at SRA Testing .09 .52 F. o5 = L,08
MULTIPLIE R .h8 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE 23 REGRESSION 2, 5,611,91 2,805,95 8.23
RESIDUAL 56. 15,082.80 340,76
VARIABIE BETA F
Age at SRA Testing .18 2.22
WISC VIQ % 15.82 F‘os = 3,23
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MULTIPIE REGRESSION ANALYSIS OF SRA ARITHMETIC SCORES

CONTROL GROUP

MULTIPIE R .33 ANALYSIS OF VARIANCE DF SUM OF SQUARES NEAN SQUARE F
R SQUARE .11 REGRESSION 1, 1,359.42 1,359.42 7.11
RESIDUAL 57. 10.900.61
VARIARLE BETA F
Age at SRA Testing .33 7.11 F,o5 = L,08
MULTIPIE R .47 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE .22 REGRESSION 2, 2,670.,05 1,335.02 7.80
RESIDUAL 56, 9,589.99 171.25
VARIABLE BETA F
Age at SRA Testing .39 10.62
WISC VIQ .33 7.65 F,05 = 3.23
MULTIPIE R .53 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE .28 REGRESSION 3. 3,478,73 1,159.58 7.26
RESIDUAL 55, 8,781.30 159.66
VARIABLE BETA F
Age at SRA Testing . 50 15,76
WISC VIQ .29 6.10
Period: Diag./SRA Testing ~.28 5.07 F og = 2.84
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CONTROL GROUP

MULTIPLE REGRESSION ANALYSIS OF SRA READING SCORES

MULTIPIE R .15 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE 02 REGRESSION 1. 628,36 628,36 1.26
RESIDUAL 57. 28,499 .44 499,44
VARIABIE BETA F
Age at SRA Testing .15 1.26 F,05 = 4,08
MULTIPIE R .25 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE .06 RECRESSION 2. 1,784,331 892.16 1.83
VARIABIE BETA F
Age at SRA Testing .10 + 55
WISC PIQ -.20 2.37 F g = 3.23
MULTIPIE R .35 ANALYSIS OF VARIANCE DF SUM OF SQUARES MEAN SQUARE F
R SQUARE .12 REGRESSION 3. 3,541,97 1,180,66 2.54
RESIDUAL 55. 25,585.83 465,20
VARIABIE BETA F
Age at SRA Testing .12 .84
WISC PIQ -.53 6.26
WISC FSIQ Bl 3.78 F,og = 2.8l




