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ABSTRACT

The purpose of this study was to design remediation based on a
theory of learning disability, administer that remediation to a group
of children who qualified as learning disabled as defined by the theory,
and test the immediate and delayed effects of that remediation on the
basic skills acquisition of the students.

The study investigated two major questions: (1) Do composite

scores on the Iowa Tests of Basic Skills improve immediately after

remediation of hypothesized deficits in the Re-Cognition (ages 8 to 10)
and the Synthesis (ages 11-14) Stages?, and (2) Do gains (if any) hold
up after remediation is ended?

Approximately 200 students were screened and 72 children who
qualified as learning disabled as defined by the theory were selected
and randomly assigned to experimental and control groups within each
age-related Stage. The experimental group was assigned remediation
designed by the researcher and based on a theory of learning disabil-
ity. The control group received a typical summer school program not
based on the theory. A group standardized achievement test was admin-
istered three times as a pretest, first posttest, and second posttest.

An observer in each one-hour remedial session coded the teach-
er's behavior on variables such as the subject being taught and the
child receiving attention. The scales for experimental and control
group observers were designed by the researcher.

xi
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Sixty-two children completed the study. For the 32 children in
the Re-Cognition Stage, the answer to question one concerning immediate
gains was "yes." The answer to question two concerning long-term gains
was also "yes."

For the 30 children in the Synthesis Stage, the answer to ques-
tion one was not conclusive. One analysis was negative (both the ex-
perimental and the control group improved), and one was positive (the
experimental group improved while the control group did not). 1In the
positive analysis, immediate gains made by the experimental group held
up over time, and the answer to question two for Synthesis was "yes."

The experimental group at both Stages produced an upward trend
in achievement test scores and their gains held up over the three-week
period between posttests; A significant negative correlation was found
between attention given to each experimental child and gains in achieve-
ment at the Re-Cognition Stage. This may be because teachers at this
Stage tend to give the most attention to the children with the most
severe problems. Or it could be that children at this Stage come to
depend too much on their teachers.

An analysis of composite achievement test scores of experimen-
tal children was conducted at both Stages to determine if there was a
teacher effect. None was found at the Re-Cognition Stage. At the
Synthesis Stage, the children assigned to one teacher made more gains
than the children assigned to the other two teachers. By examining the
observer records, it was determined that the most successful teacher's

sessions had been rated "intense," while the least successful teacher's
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sessions had been rated "somewhat relaxed." In addition, the experi-
mental teacher whose children made the most gains reported fewer devi-
ations from the lesson plans provided by the researcher than the
teacher whose children gained the least. It was also found that the
mést successful teacher spent more time in individual instruction than
did the other two teachers in the experimental.group; This may reflect
the notion that all Synthesis children in a group benefit from individ-
ual attention given to any one of the group.

Handwriting samples taken from the experimental group at the
beginning and at the end of the stuéy seemed to reflect good improve-

ment in legibility and the ability to take dictation.



CHAPTER 1
REVIEW OF LITERATURE

The remediation of learning disabilities is complex because

there is no one method or set of methods agreed to be effective by a
majority of experts, or empirically supported by the bulk of the re-
search literature. In the past, learning disabilities remediation has
tended to be either academic or readiness oriented. Much of this
remediation evolved from a concern with test results, either achieve-
ment tests or cognitive process tests, respectively. This had led to
an artificial distinction between process and what is being processed,
and an either/or philosophy of remediation. Perhaps what is needed is

a new start which begins with the major focus on the handicap itself,

rather than on test results. This focusing on the handicap may expose
important components from both academic and readiness categories. If
common characteristics of the handicap can be defined, remediation can
become somewhat less individualized and prescription will require a
little less expertise.

This study represents an attempt to design remediation which

focuses on the handicap of learning disability, defined in this study as

Extreme deviance in the acquisition and use of symbols in read-
ing, writing, computing, listening, or talking; which deviance
is due to an interaction between significant defects in develop-
mental functions and environmental conditions which make the
individual vulnerable to those dysfunctions (Kass, 1977, p. 426).



This chapter will provide a historical perspective on the field of
learning disabilities remediation. Remediation was chosen as the
central topic of this review, since it is the crux of the matter in
special education. Kelly (1971, pp. 9-10) has constructed a special
educational paradigm based on the following assumptions:

1. That the basic purpose of special education is to provide
therapeutic~-instructional benefit for its subjects (i.e.,
exceptional children). Within this context, therapy and
instruction are regarded as the major functions of special
education.

2. That the other functions of special education, such as
administration,  supervision, diagnosis, and research are
contingent upon this basic purpose, and derive their inter-
relatedness from it.

3. That any paradigm of special education will need to con-
cern itself with the epistemological question "How do we
know when we are benefiting our subjects?"

This review of therapeutic practices will be divided into four
sections which will review (1) sensory training, (2) perceptual-motor

:remediation, (3) academic remediation, and (4) psycholinguistic remedia-

tion. Each section will include a review of selected efficacy research.

Sensory Training

One school of thought has emphasized the importance of the
senses. These individuals advocated sensory stimulation to increase
sensory sensitivity. Some important individuals who fall under this

category will be discussed in this section.

Jean Itard
A history of remediation must begin with a discussion of Jean

Itard (1932). To understand this physician‘'s immense contribution, it



is necessary to understand something of the thinking of the times in
which he lived. The great philosophical debate of the time which held
profound implications for the education of the handicapped was that of
nativism vs. sensationism (Kolstoe, 1972). Nativism stressed heredity
and the fixed naturé of intelligence. Sensationism on the other hand
stressed the influence of the environment. In discussing sensationism,
Blanton (1975) likened atrophy of the brain to atrophy of the muscle
and conjectured that both could be caused by disuse. Itard subscribed
'to sensationism and translated this belief into action in his attempt
in 1801 to educate Victor, a wild boy who had been captured in the
French woods. The experiment was written up in a well~known boock, The

Wild Boy of Aveyron (Itard, 1932).

Itard failed to "cure" Victor and thereby failed to "prove" the
validity of sensationism, but he had left an indelible mark on the his-
tory of remedial education. Lane (1976, p. 285) has called him:
The originator of instructional devices, the inventor of
behavior modification, the first speech and hearing special-
ist, founder of otolaryngology, creator of oral education of
the deaf, and father of special education for the mentally
and physically handicapped.

Edward Seguin

Edward Seguin (1907), another physician, brought Itard's opti-
mistic stance toward remedial education to the United States. Seguin
was Itard's student and he adapted and added to Itard's methods to
produce what he called the Physiological Method. Among Seguin's con-

tributions can be listed an emphasis on the education of the whole

child, development of imitation as a teaching strategy, and the



creation of an entire developmental program from profound impairment

through the level of responsible functioning.

Maria Montessori

The third member of this group of physicians who played an im-
portant role in remedial education was Maria Montessori (1966). She
was heavily influenced by Itard and Seguin, and like them, she empha-
sized sensory training. She can be credited with the development of a
highly-integrated set of manipulative materials. J. McV. Hunt (1964,
p. Xvii) praised her for providing means for permitting the child "to
grow as his interests lead him from one level of complexity to another,”
for grouping children aged three to seven together, thereby permitting
the younger ones "a graded series of models for imitation," while pro-
viding the older ones "an opportunity to learn by teaching," and for
"breaking the lock step" in infant education by providing an opportu-
nity "for the child to make his own selection of materials and models."
In addition, she and her followers are responsible for making methods.
and materials which had been profitably used with the handicapped
available to regular education, and for stimulating-interest in early
childhood education.

Most importantly, Montessori translated theory into method,
rather than focusing exclusively on one or the other. Cawley (1977,
pp. 34-35) discusses her practical application of theory:

She selected content, organized a scope and sequence, prepared
materials, trained the teachers, and conducted individual

assessment, as well as experiments, to explore and validate
curricula.



The striking thing about Montessori is the way in which she
put it all together, regardless of how one might feel about
her specific approach. Montessori operationalized the system.
Her writings are about what she had done and not about what
one should be doing.

Literally hundreds of position papers related to the Montessori
method have been published, but very little adequate research data
appears in the literature. In fact, in 1967, one survey of research
findings related to the Montessori method (Sister Josephina, 1967,

P. 144) concluded that there was none'to be surveyed! She stated:
"after a thorough search, no rigorously designed test data, comparing
the achievement of a Montessori class with that of a comparable non-
Montessori class, have been statistically presented."

This review will be restricted to research incorporating
experimental/control group designs due to the extraneous effects of
maturation, etc., in less powerful designs.

Argy (1965) made an attempt to compare Montessori methods with
"orthodox" methods. Argy, an M.D., compared mean gain scores of brain-
damaged children who had received Montessori and orthodox preschool
programs in Washington, D.C. on measures of social maturity, school
achievement, speech and language, balance and ambulation, and hand
skills. The children were matched on chronological age (X =4 years,
7 months), intelligence quotient (X = 95.51), and mental age (X =
3 years, 9 ﬁonths). Argy neglected to méntion how school variables
were measured, except to say that they were oriented toward social
maturity and achievement. Argy found that children in the Montessori

class presented a more comprehensive improvement than those trained
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by the orthodox method. He concludes, however, that the numbers in the
study were too small to warrant a conclusion that one method is supe-
rior to another (N = 40 Montessori, 31 orthodox). More serious flaws
are the lack of a good description of dependent variables, lack of
monitoring of procedures in Montessori and orthodox classes, and an
incomplete description of statistical tests.

Dreyer and Rigler (1969) compared cognitive performance of
middle-class children in a Montessori and a cooperating nursery school.
The Montessori children were found to be less creative on a measure of
nonverbal creativity, less socially oriented, and more task oriented
than the nursery school children. The study is of little value since
it contained no pretest to assure that the groups were equivalent, no
monitoring of procedures in the two styles of classes, incomplete sam-
ple description, and consecutive statistical tests which introduce the
possibility of alpha slippage. Only three sentences were devoted to
explaining remedial procedures in the Montessori and cooperative nursery
schools.

Prendergast (1969) compared perceptual-motor and receptive lan-
guage skills developed in upper middle~class children in Montessori and
in conventional nursery schools in the lower peninsula area of San

. Francisco. A control group of children with no nursery school experi-
ence was tested at the conclusion of the study. No significant differ-
ences were found among the three groups in figure-ground perception,
position in space, or receptive language. The Montessori approach was

found better than the traditional, but surprisingly, not better than no
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nursery school at all, for fostering eye-hand coordination. And final-
ly, the Montessori method was no better than the traditional for aiding
auditory discrimination, but both were better than no nursery school at
all. Again, there were very sketchy descriptions of the two remedial
methods and the subjects in the study, and no attempt to monitor the
procedures in either of the two groups. The study failed to find over-
whelming advantage for the Montessori method.

Gross, Grun and Clapp (1970) and Banta (1969) reported on the
Sands School Project in which they compared a Montessori classroom, a
nongraded classroom, a conventional classroom containing children with
preschool experience, and a conventional classroom containing children
without preschool experience. The project suffered from the use of test
instruments with unproven validity and reliability, inéomplete sample
description, and the questionéble practice of reporting gains for the
Montessori group which were higher but not significantly higher. The
researchers found no differences in social maturity and self-concept
among the groups, but they did report that the Montessori children were
not extroverted and communicated more readily to the interviewer.

Baines and Snortum (1973) sampled the classroom behaviors of
eight children in a Montessori academy and 32 first grade and 28 foﬁrth
grade children in a traditional public elementary school. Observations
were made of four children at a time, at both the public school and the
Montessori academy. 7Two boys and two girls were selected at random at
each site for each observation. The Montessori children were ocbserved

for a total of 12 hours while the public school children were observed
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for a total of 18 hours. Observers coded the children on (1) task in-
volvement, (2) direction, (3) task group size, and (4) physical move-
ment. The researchers found the Montessori children devoted more time
to self-directed activity, engaged in more individual projects, moved
about more, and helped each other more. No differences due to sex were
found. The study is difficult to interpret since the differences found
may simply represent different teaching styles rather than student out-~
comes. In addition, there were 60 children in the traditional classes
and only eight in the Montessori classes. Further, the sample was not
adequately described.

Guidubaldi, Worley, and Kehle (1974) compared Montessori and
day care programs for dis;dvantaged three, four, and five year olds in
Akroq, Ohio. PFour groups were selected as follows: (1) 25 children
from the Montessori (M) program, (2) 25 children from the day care cen-
ter (DC) program, (3) 19 disadvantaged control group children from the
Akron Model Cities neighborhood without preschool experience (Cd), and
(4) 19 advantaged control group children from outside the Model Cities
neighborhood without preschool experience (Ca). The M and DC children
were drawn from the Model Cities neighborhood and were matched on the
basis of age, sex, race, socioeconomic status, number of parents living
in the household, and number of years of participation in the project.
The aée range was from 36 months to 73 months and included 26 girls and
24 boys. There were 44 black children and six white children. Twenty
subjects had a very low socioeconomic status, 17 had low status, and 13

had moderate status. The Cd group was obtained from the waiting lists



for the two preschool projects and was similar to the M and DC groups
- with respect to age, sex, race, socioeconomic status, and number of
parents living at home. The Ca group was similar to the other three
groups in age and sex. All children in this group had both parents
living at home, had one parent with a college degree, and had a family
income in the higher category as defined by the U.S. Department of
Labor. Eight tests or subtests were administered to tap creative be-
haviox, ability to control impulsive responding when the task demands
reflectivity, ability to discriminate, classify, and verbally label
common stimuli, and comprehension of weight irrespective of size. 1In
addition, the sentences, arithmetic, and comprehension tests from the

Wechsler Preschool and Primary Scale of Intelligence (Wechsler, 1967)

and the reading subtest from the Wide Range Achievement Test (Jastak

and Jastak, 1965) were administered. No differences between Montessori
and day care programs for disadvantaged children were found. But both
preschool programs were able to improve most of the cognitive skills of
the disadvantaged children to the point of approaching the level of
advantaged middle-class children. Except for the comprehension sﬁbtest,
there was no difference between advantaged middle-class children and
disadvantaged children from either the Montessori or the day care pro-
gram. Thus, this well-done study showed the positive benefits of pre-
school for disadvantaged children, but failed to provide any evidence
for superiority of Montessori preschool. One flaw is the lack of a
pretest to establish equivalency of the four groups.

Stodolsky and Karlson (1972) compared disadvantaged and middle~-

class children who had received Montessori instryruction in Chicago,
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Illinois. There were 15 girls and 14 boys in the disadvantaged group
and 16 girls and 13 boys in the middle-class group. They found that
the Montessori method over a two year period nurtured growth in the
areas of visual-motor integration, matching and sorting skills, psycho-
motor skills, and number concepts, but had no effect on verbal ability
beyond the first year. Design and statistical difficulties make the
results difficult to interpret, but the results of this study would
appear to suggest that Montessori methods lack an emphasis on verbal

skills.

Conclusion. Research on the Montessori method is difficult to
interpret. Sample sizes were small, statistical procedures were often
less than.adequate, samples were often not described, and all studies
lacked provision for monitoring what occurred in classes. Some posi-
tive results were found, but these must be regarded as tentative. One
interesting development was the recent appearance of position papers
advocating the use of Montessori methods and materials with learning
disabled children (Edginton, 1970; Weill, 1974; Guyer, 1975). Advan-
tages cited for the use of Montessori materials with learning disabled
children include (1) the beneficial effect on hyperactive behavior of a
curriculum which emphasizes movement, (2) the short attention spans re-
quired by the program, (3) the emphasis on auditory and visual percep-

tion deficits, and (4) the self-correcting nature of the apparatus.

Strauss and Lehtinen
Strauss, a German psychiatrist who left Germany in the 1930's,

began work at the Wayne County Training School in Detroit, Michigan in
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1937. While there, Strauss became associated with Heinz Werner (1948),
also from Germany. Strauss and Werner developed the concepts of
exogenous and endogenous retardation and conducted early perceptual-
motor studies for classification purposes. In 1947, Strausé and

Lehtinen published Psychopathology and Education of the Brain-Injured

Child. In this volume, Strauss and Lehtinen presented methods of
remediation for use with "Strauss Syndrome" children. Lehtinen's posi-
tion as Educational Director of the Cove School for Brain-Injured Chil-~
dren in Wisconsin explains this practical thrust of her involvement.
One of the main tenets of Lehtinen's methods was manipulation of the
child's environment to reduce overstimulation. Lehtinen (Strauss and
Lehtinen, 1947, p. 129) explained the rationale for such a policy:
The brain~damaged organism, as we know, is abnormally respon-
‘sive to the stimuli of his environment, reacting unselectively,
passively, and without conscious intent. When such a hyper-
vigilant organism--one whose reactibility is beyond his own
control-~ig placed in a situation of constant and wide-spread
stimulation, he can only meet the situation with persistent
undirected response.

Lehtinen recognized that a small number of brain-injured chil-
dren did not exhibit the above symptoms, but instead appeared to be
passive and lazy. She asserted that these children were "constantly
at the mercy of stimulus details" and were actually preoccupied with
such details to the detriment of their schoolwork. Methods to help
the child extended in two directions: "In manipulating and control-
ling the external, overstimulating environment and in educating the

child to the exercise of voluntary control" (Strauss and Lehtinen,

1947, p. 131).
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Lehti&en suggested that treatment in the regular classroom was
not feasible and recommended special placement. Her groups were
small--she recommended a maximum of 12 children. Classrooms were to be
large enough that children could be seated quite far apart. Stimulating
visual materials, such as pictures, etc., were to be held to a minimum
or completely absent. She suggested covering the loyer parts of any
windows in order to restrict the view., The teacher was instructed to
refrain from wearing "distracting ornamentation” such as jewelry, etc.
Lehtinen suggested that some children should be seated facing a wall
with their backs to the rest of the group. Extreme cases were some-
times isolated behind a screen. She reduced the distractibility of
materials by cutting away borders and pictures or by placing the mate-
rial in a cover which exposed only a small portion at any one time.
Color was used to emphasize relevant stimuli. ILehtinen hastens to add
that these measures should be temporary and that the child must learn
to direct his own behavior rather than continue to rely on externally-
regulated conditions. Lehtinen recommended the removal of the child
from the special class as socon as possible.

Lehtinen's contribution, like many others discussed in this
section, was that she was able to translate theory into practice. The
theoretical formulations of Strauss and Werner might never have played
such a prominent role in the early history of learning disabilities
remediation were it not for Laura Lehtinen.

As a result of Lehtinen's work, some research was directed at

the concept of the nonstimulating environment for hyperactive children.
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Gardher, Cromwell, and Foshee (1959) and Spradlin and Cromwell (1960)
conducted related studies aimed at testing the effects of visual and
auditory stimulation on the activity levels of retarded subjects rang-
ing in age from 9 to 40 years. In the Gardner study, the results were
the opposite of what one would predict based on the nonstimulating
environment hypothesis; that is, hyperactive subjects showed signifi-~
cantly greater reduction in activity during increased visual stimula-
tion than hypoactive subjects. In the Spradlin study, auditory
stimulation had no effect at all on the activity levels. Flaws in
these two studies include the use of adults as well as children as
subjects, and the fact that the behavior elicited in this one-shot
study may not adequately reflect behavior in a classroom. Neverthe-
less, these two studies cast doubt upon the nonstimulating environment
hypothesis.

Rost and Charles (1967) studied the academic achievement of 21
brain-injured and hyperactive children. The experimental group con-
sisted of seven males and three females, while the control group
consisted of seven males and four females. The average chronological
age was 10 years and the average IQ was 68.5. Half of these children
were given silent reading and workbook assignments in a cubicle, and
half were given these activities in the traditional group situation.
The children were pretested with the Wide Range Achievement Test (WRAT)
and posttested at the end of the semester with the same instrument.
There were no significant differences between the experimental and con-

trol groups for any subtest (spelling, arithmetic, and reading). While
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it is true that the WRAT is a fairly gross instrument, the negative re-
sults are interesting.

Frey (1960) compared the reading behavior of brain-injured
average and retarded elementary school children who had received in-
struction using the Lehtinen techniques with a group of nonbrain-
injured children who had been matched on mental age (X=18 years,

2 months), chronological age (X = 10 years, 4 months), and IQ (X = 79).

Frey found that the brain-injured group did best on The Gates Primary

Reading Tests (Gates and MacGinitie, 1965), the Monroe Word Discrimina-

tion Tegt (Monroe, 1970), and several other standardized reading tests.
Weaknesses in the study include the lack of a pretest and the fact
that Frey did not control for length of time in special placement.
However, the results are strong posiﬁive evidence for the Lehtinen
techniques. It should be pointed out that the benefits cannot be
traced to any one element of the Lehtinen method, such as nonstimu-
lating environment.

Burnette (1962) tested the influences of classroom environment
on the word lzarning ability of educable mentally retarded children
with high and average activity levels. The IQ range of the children
wasibetween 50 and 80. Burnette found no differences in word learning
ability of high and average activity level children taught in a stan-
dard or a restricted classroom environment. This study failed to pro-
vide supportive evidence for the nonstimulating environment, at least

for this specific and rather artificial learning task.
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William Cruickshank

Cruickshank's educational program was based on the Strauss and
Lehtinen method. Cruickshank, Bentzen, Ratzeburg, and Tannhausser
(1961, p. 14) hypothesized the following four elements as essential to
a good teaching environment for hyperactive children:

1. reduced environmental stimuli

2. reduced space

3. a structured school program and life plan

4. an increase in the stimulus value of the teaching

materials which are constructed to cope with the

specific characteristics of the psychopathology’

under consideration.

In teaching writing, Cruickshank suggested the use of cursive
only. Color and sound were used to aid learning. Heavy colbred lines
were used and the child was encouraged to say each sound softly as he
formed the letter. Extensive suggestions were included for readiness
work in large and small muscle use for those children unable to begin
with actual letter formation.

In arithmetic, form perception was considered basic. Cruick-
shank asserted that all hyperactive children should be started "at the
beginning," regardless of their chronological age. He suggested heavy
reliance on manipulative materials, worksheets containing only the
amount of work the child could satisfactorily complete, repetition and
variety, uncrowded worksheets, purposeful use of color, and definite
starting and ending points. Detailed plans for teacher-made materialsw
and their use were included.

Cruickshank considered reading especially important. He

stressed that "reading readiness" activities be chosen after individual
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diagnosis of "what is wrong." Toward this end, Cruickshank, Bentzen,
Ratzeburg, and Tannhausser (1961, p. 235) suggested that difficulty in
performing certain tasks could indicate underlying problems:

If for example, he cannot distinguish a square from a triangle,
he will not be able to tell A from H . . . . If he cannot stack
plates, saucers and cups, or does not know what size paper will
best fit on his desk, he needs help in organizing spatial rela-
tionships, for in reading he may confuse said-and, the-then,
you-yes, on-no. If he cannot direct his attention to specific
sounds or cannot differentiate between high and low, loud and
soft, he needs help in sound discrimination. If he cannot follow
a simple direction, such as "put the book on the table," cannot
ask or answer a simple question, is unable to speak understand-
ably, he needs help in speech and language development.
Specific readiness drills in visuo-motor skills, using forms and shapes,
matching pictures and letters, and auditory perception were presented.
The "word family" approach to reading recognition was advocated, though
sight words were also taught.

Cruickshank's contribution in linking knowledge and research on
mental retardation and brain damage was in the establishment of inter-
disciplinary research and in designing an in-depth diagnostic and in~
structional plan which was carried out in Montgomery County, Maryland.

Research on the Strauss-Lehtinen and the Cruickshank method-
ology was also sparse. Cruickshank's own project (Cruickshank, Bentzen,

Ratzeburg, and Tannhausser, 196l1) did provide limited support for his
methodology, but contained nﬁmerous flaws such as a failure to adequate-
ly describe the sample and the possibility of alpha slippage.

Bentzen and Peterson (1962) followed up on the children who had

been in the original Cruickshank et al. (1961) experiment. Cruickshank's

study had been carried out in Montgomery County, Maryland, with 40
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children referred to research personnel through the Montgomery County
Public School Department of Special Education. Cruickshank, Bentzen,
Ratzeburg, and Tannhausser (1961, p. 27) described his sample in the
following quotation:

Forty children (37 boys and 3 girls) were selected whose

emotional difficulties were characterized by hyperactive,

aggressive behavior and who were educationally retarded.

They were between the chronological ages of 6-11 and 10-11

years. They had mental ages not less than 4-8 years and

intelligence quotients not less than 50.
Three years after thé conclusion of that experiment, Bentzen, who had
collaborated on the original research, reported that only six of the
children had been transferred out of the project and into a regular
age~-grade public school. He reported that the remaining children had
done less and less well and suggested that two-thirds of the children
had not, and probably would not move much farther along. He asked why,
three years after the original study (even though the children remained
with their same teachers and continued to receive the same instruction),
they were at a standstill, seemingly unable to translate their class-
room experience into their life outside the classroom? He also
asserted that there seemed to be a poverty of language development
among these children. Bentzen and Peterson (1962, p. 140) went on to
hypothesize the following:

Some of us have felt that it is entirely possible that in

the concentrated effort to teach to the learning disability,

we neglected to provide the children the kind of real life

and creative experiences with which the normal child is
provided.
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Bentzen asserted that the program should incorporate more art,
music, rhythms and dance, and more field trips. Though this does not
constitute classic research by any definition of the term, it was
deemed significant enough to include since>it bears directly on
Cruickshank's influential project.

After reviewing the literature on the Strauss-Lehtinen and
Cruickshank remedial methods, the following conclusions seem reason-
able:

1. The hypothesis that a nonstimulating environment by itself
will aid learning of hyperactive children lacks convincing
evidence.

2. There is some positive evidence supporting the use of the
Strauss-Lehtinen methodology with hyperactive or "Strauss
Syndrome"” children.

3. No research effort to date has separated out the salient
elements of this program.

4. Very little sound research exists .in this area.

Perceptual-Motor Remediation

Another school of thought holds that reading, writing, and
arithmetic involve many perceptual and motor skills, and that the . .
perceptual-motor skills must be developed or normal cognitive func-
tioning will be impossible. The two perceptual motor theorists
discussed in this section formulated the programs which have been

most widely used.
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Newell C. Kephart
Kephart Qés also associated with Strauss and Werner at the
Wayne County Training School. Strauss and Kephart (1955) co-authorgd

the second volume of Psychopathology and Education of the Brain-Injured

Child. One important contribution of this volume to the field of learn-
ing disabilities was the inclusion of a discussion of the brain-injured
child with normal intelligence.

Kephart (1971, p. 81) stressed the importance of movement for
all activities:

Pure thought activities are based on the ability of the organism’
to respond muscularly just as the lower responses of simpler
experimental tasks are based on motor abilities. There is evi-
dence that the efficiency of the higher thought. processes can be
no better than the basic motor abilities upon which they are
based.
He suggested that neither perceptual nor motor responses can be thought
of separately, since the input-output functions of the organism occur
in a closed cycle. He, therefore, suggested the necessity for the term
"perceptual-motor."

Remediation, according to Kephart, should first focus briefly
on teaching the child to perform specific tasks, then shift to "gen~
eralization" training. Kephart (1971, p. 191) defined generalization
as "the presentation of the newly learned skill in a large number of
different situations." Kephart proposed remedial procedures for
perceptual-motor training utilizing walking boards, balance boards,

trampolines, exercises such as angels-in-the-snow, stunts and games,

and rhythm. For training perceptual-motor match, Kephart proposed
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that initial methods be used which would set up a controlled motor
response with accompanying perceptual information. Kephart's (1971,
pP. 234) suggestions for training following this initial stage are
summarized in the following guote:

At a little later stage, simple perceptual data will be pro-
vided and the child will be asked to alter his motor response
in terms of these perceptual data. Finally, a continuous
series of perceptual data will be provided which the child
will be asked to use to monitor his motor performance. In
this final stage there is a continuous and constant modifica-
tion or control of motor response in terms of perceptual
information.

Specifically, he suggested gross motor activities, fine motor
activities, visualization training, and training in auditory-motor
match. For training ocular control, he suggested activities aimed at
establishing fixation, visual pursuit, sequential control, and system-—
atic visual search. He proposed chalkboard activities for establishing
directionality and for learning which patterns are the result of which
movements. For training form perception, Kephart outlined exercises
in matching objects, geometric forms, and symbols. He suggested pre-
senting objects with one of the elements left out. Other important
elements of form perception training involved various ways of manipu-
lating total forms, and elements of these forms. He also emphasized
training figure-ground relationships, and basic position concepts such
as figure-ground relationships.

Kephart's contribution was in influencing teachers of learning

disabled children to think about the perceptual-motor skills of chil-

dren.
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There is considerable research investigating the efficacy of
methods devised by Kephart. Goodman and Hammill (1973) and Hammill,
Goodman, and Wiederholt (1974) provide reviews and conclude that the
value of perceptual-motor remediation remains unsubstantiated. However,
some well-designed studies have found the training to be effective.
Gpodman and Hammill appear to take a scoreboard approach to the litera-
ture, tallying up scores for or against the remediation, with the
"against" side winning a lopsided victory. It may be that in attempting
to evaluate the efficacy of a remedial method, one good study which
finds effective methods should receive much more weight thaﬁ several
which fail to support the method. The research’approach should be to
attempt to discover what factor or factors led to success, rather than
filling in "win-loss" columns.

An example of a well-executed study is one by Edgar, Ball,
McIntyre, and Shotwell (1969). These researchers asked whether the
improved sensory-motor integration presumed to follow from sensory-motor
training really leads to changes in cognitive development, and thus to
gains in adaptive behavior. Their subjects were moderate and severely
retarded children in Pacific State Hospital whose chronological ages
were between three and eight years and whose mental ages ranged from 12
to 24 months. Because there tends to be a high correlation between

motor and mental development at this stage, they used The Gesell Develop-

mental Tests (Ilg and Ames, 1965) as the instrument of choice to reflect
gains in adaptive behavior. A total of 22 children participated, 11

randomly chosen as the experimental group, and 11 randomly chosen as a
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control group matched for chronological age, intelligence, general
physical development, and the ability to use sensory-motor training
equipment. The experimental group (seven boys and four girls) received
intensive training in sensory-motor activities which was adapted from
the Kephart program. This training was carried out for 15 minutes a
day, three days a week, and was aimed primarily at developing lateral-
ity and body image. The control group (four boys and seven girls) re-~
ceived a traditional training routine. After eight months, The Gesell

Developmental Tests were again administered. The experimental group

made greater gains on motor, language, personal-social schedules, and
total scoré; This study contained a much better description of experi-
mental and control teaching than that found in most remediation litera-
ture.

Maloney, Ball, and Edgar (1970) tested the assumption that sub-
jects given sensory-motor training would demonstrate significant in-
creases in body image development. They randomly assigned 59 moderately
and severely retarded, institutionalized, male children to a sensory-
motor training group, an attention comparison group, and a no—ﬁreatment
group. The mean age of the children was 13 years, 7 months, while the
mean IQ was 42.3. Subjects in the sensory-motor training group received
40 minutes of Kephart training per day, three days a week, for two
months. The attention control group performed sedentafy activities,
but these activities incorporated the same interpersonal attention,
physical contact, and incidental reinforcement. The no-treatment group

received the pretest and posttest with no remediation. The Eye, Hand,
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and Ear Test (Head, 1925) and the Personal Orientation Test (Weinstein,
1958) were used to assess body image and laterality, while the Purdue

Perceptual-Motor Survey Test (Roach and Kephart, 1966) was used to get

specific motor progress. The experimental group was the only group
which made a significant improvement on the Eye, Hand, and Ear Test.

On the Personal Orientation Test and on the Purdue Perceptual-Motor Sur-

vey Test, both the experimental and the attention control groups made
significant improvement, but the experimental group improved signifi=-
cantly more than the control group. No improvement was found for any
group on an additional measure of finger localizqtion;‘ The researchers
concluded that sensory-motor training based on the Kephart methods can
result in improved body image and laterality.

Maloney and Payne (1970) tested 30 of these same children eight
months after the conclusion of the above 'study and found the experimen-
tal group maintained their superiority over the control group in the
same areas.

While many other studies found nonsignificant differences in
various dependent variables, tﬁe existence of research such as the above
points up the need for a careful examination of research, followed by

further experimentation.

Marianne frostig

The Frostig~Horne (1964) perceptual-ﬁoﬁor program has been in
wide use. Frostig suggested that visual perception skills are extreme-
ly important for academic achievement and designed a five-part test to

assess them. The Marianne Frostig Developmental Test of Visual
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Perception (F;ostig, Maslow, Lefevre, and Whittlesey, 1964) is intended
to measure skill in eye-~motor coordination, figure-ground, form con-
stancy, position in space, and spatial relations. The Frostig-Horne
training program is intended to be used with the Frostig test and con-
sists of a series of worksheets aimed at each of the five areas in the
test and is intended for use with kindergarten and first grade children,
both developmentally and remedially.

Frostig did not intend that the test or the remedial program be
used in isolation, though some educators have done so. Frostig recom-
mended a battery of diagnostic tests and she recognized the importance
of teaching academic and other skills. The following quote illustrates
that her concerns are not solely perceptual-motor:

It has been found practical to take into consideration six

areas of development in a child's physical and mental growth.
They are motor development, perceptual development, language,
intellectual development, emotional and social development.

A lag in any of these areas of development may lead to learn-
ing difficulties (Frostig, 1967, p. 388).

A heated controversy has centered on the efficacy of perceptual-
motor treatments, particularly the Frostig and Kephart methods. Influ-~
ential attacks on the Frostig method among others were published by
Hammill and Wiederholt (1973), Hammill and Larsen (1974), Balow (1971),
Goodman (1973) and others. Hammill's criticisms have attracted the

most attention and are centered on four issues: (1) reliability/

validity of The Marianne Frostig Developmental Test of Visual Percep-

tion; (2) correlation between visual perception and reading; (3)
trainability of visual perception; and (4) effects of visual perception

training on readiness and reading.
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Reliability/Validity of The Frostig Developmental Test of Visu-

al Perception. The recommendation of Hammill that broader-based stan-

dardization should be undertaken seems reasonable since the test is
often used with other than white, middle-class children. More work is
also needed in order to raise the reliability/validity of the subtest

scores if they are to be used to prescribe remedial programs.

Correlation between Visual Perception and Reading. One of the

criteria Hammill used to select studies pertaining to this issue was
that the dependent variable must be reading comprehension rather than
reading recognition. He states that reading without comprehension is a
"sterile skill." Actually, the opposite may be desirable; when corre-
lating visual perception with reading, the dependent variable probably
should be as devoid of cognition as possible. The?efore, a sterile
skill such as reading recognition would be a superior dependent vari-

able.

Trainability of Visual Perception. Hammill found 13 studies

reporting no differences after training, and nine reporting improve-
ment. He discounts many of the nine due to design and statistical
problems. But the existence of even one well-designed study reporting
positive findings should lead a reviewer to the conclusion that more
research is necessary in order to isolate the beneficial aspects of

that program.
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Effects of Visual Perception Training on Reading and Readiness.

-Hammill asserts that "concomitant" improvement in reading cannot be
expected as a result of systematic use of the Frostig-Horne program.
However, logic would dictate that improvement in reading would not
necessarily occur concomitantly or even incidentally with perceptual
remediation, but only after sound instruction in reading.

Some studiés (Rosen, 1965; Allen, Dykman, and Haust, 1966;
Cohen, 1966; Talkington, 1968) found the Frostig techniques to be of
value. Cohen (1966) identified 155 first grade children with a mean IQ
of 98 who were low scorers on standardized reading and perceptual tests.
Schools were matched for socioeconomic backgrdund and randomly selected as
control or experimental. Experimental teachers gave 29-minute training
sessions each day with the Frostig materials. Training lasted for 10
weeks. Posttests revealed that the experimental group gained signifi-
cantly more in visual perceptual skills and retained their superiority
after 10 weeks. There were no significant differences, however, in
reading achievement.

Talkihgton (1968) tested visual perceptual training with lower
ability retardates. One hundred severely and profoundly retarded chil-
dren between 84 and 220 months of age were given the Frostig test. The
children were residents at the Boulder River School and Hospital at
Boulder, Montana. The IQ range was from 17 to 48. The experimental
group received 31 months of Frostig training for one hour per day,
five days a week. The control group received an egqual amount of time

in preschool classroom activities such as coloring, stories, music,
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puzzles, and games. After posttesting with the Frostig test, it was
found that the experimental group gained significantly more than the
control group. Also, females scored significantly higher than males.
The author cites this finding as a caution for future researchers since
it indicates that sex is a meaningful variable in the spatial position
area for low ability levels.

Allen, Dykman, and Haust (1966) investigated the effects of a
one semester, one hour per day training program with the Frostig-Horne
materials on the Frostig scores of educable mentally retarded children.
A control group of six children was utilized. All subjects were resi-
dents of the Hope School for Mentally Retarded Children. Gain scores
for both groups were computed and analyzed. The gains for the experi-
mental group were significantly higher than gains of the control group
who had received no special training. Allen found positive results of
training, though his sample size was quite small.

Rosen (1965) tested the Frostig program with first graders.

His subjects were a stratified random sample of first graders in eight
schools chosen from all 74 Minneapolis Public Elementary Schools during
the academic year 1964-1965. Twenty-five first grade classrooms with
637 pupils were chosen. The socioeconomic representation of the sample
consisted of the "typical breakdown for a large urban-metropolitan ‘
area." The sample consisted of 324 boys and 313 girls. Rosen found
that training resulted in gains in perceptual skills as measured by the
Frostig test, but did not result in gains in reading ability as measured

by several standardized reading tests. A flaw is that the control group



received additional reading instruction while the experimental group
worked with the Frostig materials.

Two studies which reported negative results were conducted by
Alley (1968) and Buckland (1969). Alley tested the effects of a two-
month, 30 minute per day Frostig~Horne training program on sensori-
motor, visual perception, and concept formation of 48 mentally retarded
children. The subjects' age range was seven years, five months to nine
years, ten months. The children were enrolled in special classes in an
urban Iowa public school system. The 48 children were divided into two
age-matched, sex-paired groups of 24 subjects each. The experimental
group was composed of 12 males and 12 females with a mean chronological
age of eight years, nine months. The control group consisted of an
ideﬁtical sex distribution and a mean chronological age of eight years,
ten months. All children were pretested and posttested on a variety of
standardized tests including the Frostig test. Alley found that train-
ing had no effect on perceptual skills measured by the Frostig test,
but included no description of control or experimental methods, and
administered a very limited Frostig program.

Bucklapd (1969) selected four schools, each having four first
grade classrooms. The schools were located in a suburban school dis-
trict with 21 elementary schools. 1In each of the 16 classrooms, first
grade pupils who were in the lower half of their classrcoms in reading
status as defined by teacher judgment and who scored C or below on the

Metropolitan Readiness Test (Hildreth and Griffiths, 1950) comprised

the sample pool. Pupils were randomly selected and randomly assigned,
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by sex, to control or experimental groups within each classroom. There
were 88 subjects in the experimental group and 78 in the control group.
The experimental group received 15 minutes of training per day with the
Frostig-Horne materials. The control group received listening train-
ing. The children were posttested with the Frostig test, the Metropol-

itan Readiness Test, and a standardized word recognition test. The

experimental group was not significantly different than the control
group on any of these measures. Again, this researcher used only 125
of the 359 worksheets, and training was for only 15 minutes per day for

40 school days.

Conclusion. fhe research, both pro and con, on efficacy of
Frostig training suffered from many problems. The Frostig method was
conceived narrowly as consisting of worksheets alone. Training pericds
for children were very short. Gains in reading achievement were inves-
tigated without providing reading instruction following training or
without controlling for such instruction. Controls and descriptions
of experimental and control remediation were lacking.

For these reasons, it may be concluded that critics and advo-
cates of the Frostig method have grossly overstated the case for and
against such training. Critics have been especially overzealous. When
it would have been fair to state that more research was needed or that
some available studies failed to proviae evidence for training effec-
tiveness, it was often concluded that research showed that training was

ineffective. This amounts to interxpreting a failure to reject the null

hypothesis as proof for the null. At the present time, remedial



30

research on the efficacy of the Frostig-Horne training program contains

no positive, or even convincing, trend.

Academic Remediation

Some educators have restricted their suggestions for remedia-
tion to methods of teaching which are directly related to academic
skills. A variety of individuals who concentrated on methods of teach-

ing basic skills will be discussed in this section.

Grace Fernald
Fernald (1943) was a teacher who had experienced great success
in helping children with severe reading and spelling problems. In 1921,
she was given space in the Clinic School of the University of California
at Los Angeles. At first, Fernald (1943, p. 32) worked only with cases
of total reading disability, but later accepted
Such cases of partial disability as seemed to have a history
similar to that of our total disability cases, that is, cases
in which the individual had failed to develop normal reading
skill in spite of regular attendance in school classes where
methods were used by which most children learn to read, and
in spite of the absence of physical or mental abnormalities
or deficiencies that would seem to explain the disability.
It is interesting that Fernald's description of these clinic cases
sounds remarkably like many modern definitions of learning disability.
Fernald's method consisted of four stages:
Stage 1. The child selects a word he would like to learn and
the teacher writes the word in large letters. The child traces the

word with his finger and says each part of the word as he traces it.

Some points to be remembered in stage one are that finger contact is
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important in tracing, the child should always write the word without
looking at the copy, the word should always be written as a unit, and

woxrds should always be used in context.

Stage 2. This stage is the same as the previous stage except
that tracing is no longer necessary. The child is now able to learn
any new word by looking at it in manuscript, saying it to himself, and
then writing it after the model is removed. Guidelines for this stage
are that the child must say each part of the word as he writes it, his
stories must be typed for him so that he may read them scon after he
generates them, and there should be no attempt to simplify the content

of the writing or reading below the intelligence level of the child.

Stage 3. This is the same as the previous stage except that
the word is no longer written out by the teacher. The child now learns
by looking at the word in print and saying it to himself before he

writes it.

Stage 4. At this stage, the child is able to generalize from
what he has previously learned. He can now read new words because of
their resemblance to words he has already learned. Fernald cautioned
that the child is never read to, but should do his own reading. He is
ne&er made to sound the word and the teacher does not sound it for him.
If the child does not know a word, he points to i£ and the teacher
tells him what it is. The purpose of writing the word is to develop

word recognition, and once this is established, it is discontinued.
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Writing to develop spelling, however, is beneficial, and was regarded
by Fernald as establishing a "hand habit."
Fernald has had a definite impact on remedial programs for
mentally retarded and learning disabled children, especially in the use
of the kinesthetic and tactual senses to aid learning in reading and

spelling.

Marion Monroe

Monroe's Children Who Cannot Read (1932) is a report of her

study of a large number of disabled readers and the program of remedia-
tion she undertoock with them. Her methods were diverse and individu-
alized. She stated that the methods selected for each child should,
whenever possible, require an overt motor response. She asserted that
overt motor responses were more easily observed by the teacher, are a
part of the normal resading process which poor readers may not be able
to give up as soon as good readers, aid in discrimination of the visual
and auditory characteristics of material to be read, and assist in
attention by providing a more widespread motor adjustment than simple
adjustment of the eyes toward the words or phrases. Monroe reported
success with her remedial cases, though she did not use inferential
statistics to analyze her data.

Her contribution was the development of a system for profiling
individual reading errors and the development of a reading program from

such a profile.
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Samuel T. Orton

Orton (1937), a physician, hypothesized a connection between
the establishment of hemispheric b;ain dominance and problems in speech,
reading and writing. Orton's (1937, p. 159) suggested remedial tech-
niques for reading are summed up in the following quote:

. Our approach has been an attempt to capitalize their auditory
competency by teaching them the phonetic equivalents of the
printed letters and the process of blending sequences of such
equivalents so that they might produce for themselves the
spoken form of the word from its graphic counterpart.

To that end, he recommended that children who make reversals trace over
problem letters drawn by the teacher while simultaneously giving the
letter sound.

For writing problems, Orton recommended that a history of
handedness be taken and if the individual was determined to be a "natu-
ral sinistral," he was to be taught to write with the left hand. 1In
addition, he emphasized positioning of paper and hand and the establish-
ment of the proper slant to the writing. He also advocated teaching
the child to form the letters by "feel," and to help achieve this, he
recommended that a pattern be placed at a distance from the child while
his own paper is shielded from his view. Another suggestion was that
the child practice the letters blindfolded in order to facilitate auto-
matic movement.

Orton is generally remembered for his influence upon the

development of remedial techniques for handwriting.
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Anna Gillingham and Bessie Stillman

Anna Gillingham (Gillingham and Stillman, 1970, preface)
alluded to the influence Orton had on her work: "His charge to me to
organize remedial techniques consistent with his working hypothesis has
steadily enlarged in scoée until it has become the consummation of my
lifelong service to children."”

The Gillingham~Stillman method is essentially a highly struc-
tured approach to reading with a strong emphasis on phonics. They sum
up their approach as follows:

Our technique is to tea&h the sounds of the letters and then
build these letter sounds into words, like bricks into a wall.
This method of word-building cannot be used as supplementary
to that of learning words as sight units. The two concepts
are mutually exclusive (Gillingham and Stillman, 1970, p. 40).

Tbe method attempts to establish associations between visual,
auditory, and kinesthetic senses. Gillingham and Stillman list three
important associations: (1) association of the visual symbol with the
name and sound of the letter, and the association of the feel of the
speech organs with the sound or name of the letter (oral reading); (2)
association of the sound of the letter with the name of the letter
(oral spelling); (3) association between visual elements of a letter,
the sound that the letter represents, and the kinesthetic "feel” in-
volved in forming that letter (written spelling).

Gillingham and Stillman are today credited with making avail-
able to teachers a highly structured theory-based approach to remedial

reading, spelling, and writing.
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Romalda Spalding
Another-individual who worked with and was influenced by Samuel
Orton is Romalda Spalding. Spalding's method is explained in her book,

The Writing Road to Reading (Spalding and Spalding, 1969). The key to

the method is "teaching directly with English phonics the elements of
the language by accurately combining the teaching of speech, writing,
spelling, and reading" (Spalding and Spalding, 1969, p. 7). Spalding
advocated teaching the written spelling of words from dictation before
the child moves on to reading books. The method is highly structured
and the child learns common phonograms in English by saying and writing
these phonograms. He practices saying and writing the phonogram sounds
contained in the 50 most-used words in the language. The child then
writes and reads original sentences to show the meanings, and within
about two months, starts reading books. Spalding and Spalding (1969,
p. 14) provide the rationale for this procedure:

The learning of the spelling words by writing them from dicta-

tion connects at once the written symbols to their spoken sounds.

All normal children can learn because every avenue into the mind

is used. They hear the teacher say the word. Each child hears

himgelf say each sound while he uses his mind in saying it and

in directing his hand to write it. He sees what he has written

as he then reads it.

Spalding suggested that the use of letter names be avoided in
favor of letter sounds, and she taught 29 spelling rules as they be-
came appropriate to the words under consideration. Handwriting was
taught from the first day of work with a child.

Spalding's contribution was in presenting a highly structured

and systemized approach to phonics.
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Conclusion
Few research studies on the academic remediation outlined in

this section were found. What was found was judged inadequate by this
researcher. Why so little research attention has been directed at
methods which are intended for the direct treatment of achievement
deficiencies is not known. Perhaps academic remediation does not have
the mystique enjoyed by "readiness treatments," such as perceptual or
processing programs, simply because it is such a straightforward
approach. Research is needed in this area regardless of what is
eventually concluded concerning the efficacy of various readiness
treatments, since once the readiness is established, the skill itself

remains to be taught.

Psycholinguistic Remediation

One school of thought emphasizes the importance of analyzing
and remediating cognitive processes which are assumed to be necessary

for language mastery.

Samuel Kirk and Others
In the 1950's, Charles Osgood (1953, 1957) presented his model
of language behavior. Dr. Samuel Kirk and Dr. James McCarthy used

Osgood's model with revisions--some borrowed from a similar model by

Wepman (1960)~-to construct a test they called The Illinois Test of

Psycholinguistic Abilities or ITPA (Kirk and McCarthy, 1961). The test

postulates three dimensions of cognitive ability: (1) channels of

communication including auditory-vocal and visual motor, (2)
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psycholinguistic processes ipcludinq reception, expression, and associ-
ation, and (3) levels of organization, including the representational
level and the automatic level. The test was said to delineate certain
specific abilities and disabilities so that remediation could be
attempted when necessary.

In their book, Kirk and Kirk (1971). included a
chapter on general guidelines for remediation and one on specific guide-
lines. Under general guidelines they suggested that teachers differ-
entiate testing from teaching, train the deficient areas, utilize areas
of strength, use mﬁltisensory presentations appropriately, remediate
prerequisite deficits first, make provisions for utilizing feedback,
develop abilities functionally, start remedial programs early, and
individualize instruction. Examples are presented for remediation of
auditory reception, auditory association, verbal expression, grammatic
and auditory closure including sound blending, auditory sequential
memory, visual reception, visual association, manual/motor expression,
visual closure, and visual sequential memory.

Various materials based on the ITPA model have been published,
the most popular by Dunn and Smith (1966), Bush and Giles (1969), and
Minskoff, Wiseman, and Minskoff (1972).

Kirk's contribution was the conceptualization of a model of
language behavior and the formulation of an assessment instrument and
remedial procedures based on that model. He is also credited with the

focusing of attention on intraindividual differences.
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Before reviewing some specific studies on the efficacy of
psycholinguistic remediation, some attention needs to be devoted to the
current controversy related to this remedial approach. The controversy
reached its current peak with the publication of an article by Hammill
and Larsen (1974) which reviewed research up to that point which had
attempted to assess the efficacy of psycholinguistic remediation.
Thirty-nine studies were reviewed and reported in table form. The per~
centage of analyses thch found psycholinguistic training to be success-
ful were computed and reported. Hammill and Larsen (1974, p. 10)
concluded that "It is apparent that for the most part, reseérchers have
béen unsuccessful in developing those skills which would enable their
subjects to do well on the ITPA."

The review has several flaws. The technique of pooling all
studies using a control/experimental group design and the ITPA as a
criterion measure, and then computing various percentages of studies
favorable and unfavorable to psycholinguistic training may have been
inappropriate. This is a scoreboard approach and constitutes giving
equal weight to all studies, regardless of quality. A more reasonable
approach might have been to review all available studies, selecting
only those which live up to some stringent demands for excellence for
inclusion in the article. Even if this scoreboard approach to the
literature is accepted, Hammill and Larsen tend to ignore the large
percentage (47% of the total) of studies which have found training to

be successful. Three such studies will be included in this review.



39

These three were selected as representative of studiesvwith adequate
designs which found beneficial results of psycholinguistic training.

smith (1962) designed a general language remediation program
and tested this program in a control/experimental group design utiliz-
ing 16 matched pairs of educable mentally retarded children enrolled
in special classes in the Davidson County, Tennessee and Nashville
public schools. The children were matched on overall language age on
the ITPA, and on chronological age. The children were between seven
and ten years of age and their IQ's ranged between 50 and 80. There
were 21 males and 11 females included. The children were from lower
socioceconomic areas. The experimental groups received language train-
ing aimed at language reception, association, and expression in groups
of eight children, 45 minutes per day for three months. The control
group remained in their reqgular classes. At the end of the training
period, the experimental group gained an average of 6.75 months while
the control group lost an average of .4 months. Neither IQ nor initial
language age on the ITPA correlated significantly with gains made by
the experimental group. Smith concluded that his methods were success-
ful in raising the language age of young educable mentally retarded
children.

Bradley, Maurer, and gundziak (1966) compared the effect of
individualized language training on ITPA scores of an experimental and
a control group of mentally retarded children residing at the Columbus
State School at Columbus, Ohio. There were 15 children in each group.

Their ages ranged from seven years, three months to eighteen years,
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three months and their IQ's ranged from 23 to 53. The 20 girls and 10
boys had been in the institution for an average of three years, five
months. The children were paired on the basis of total raw score on
the ITPA. Subjécts were also matched as closely as possible on the
nine subtests of the ITPA, on sex, and on chronological age. There
were no significant pretest differences between experimental and con-
trol groups. Experimental subjects received individual training for
30 minutes each day for a seven month period. Remediation consisted of
activities such as oral insgruction, picture lotto, role playing, maga-
zines and scrapbooks, sorting objects, making picture stories, naming
objects, action games, storybook records, and music and rhythmic activ-
ities. The control subjects continued their usual schedules with no
special language stimulation. - The experimental group gained signifi-
cantly more as measured by the total ITPA score as well as on six sub-
tests: auditory vocal automatic test, visual decoding, motor decoding,
vocal encoding, visual motor association, and auditory decoding. The

experimental group also showed higher scores on the Peabody Picture

Vocabulary Test (Dunn, 1959), Columbia Mental Maturity Scale (Burge-—

meister, Blum, and Lorge, 1959), Vineland Social Maturity Scale (Doll,

1965), some subtests of the Wechsler Intelligence Scale for Children

(Wechsler, 1958) verbal section, the arithmetic section of the Metro-

politan Achievement Tests (Durost, Dixler, Hildreth, Lund, and Wright-

stone, 1959), the total score and some subtests on the Metropolitan

Readiness Test (Hildreth and Griffiths, 1950), and a behavior check-

list.
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The study was adequate, though not without faults. Alpha slip-
page is a possibility since the authors engaged in consecutive t-tests
and the reader is not told whether they adjusted for this possibility.
Nevertheless, the gains are impressive enough to warrant further in-
vestigétion.
Carter (1966) investigated the extent to which a systematic

language development program (Peabody Language Development Kit, Dunn

and Smith, 1966) would augment mental age and language age scores of
black educationally disadvantaged first grade children. Thirty-two-
pairs pf low social class first grade children were matched on chron-
ological age, mental age and IQ, and total language age on the ITPA.
The experimental group was trained four times per week for ten weeks

using the first 40 lessons of the Peabody Language Development Kit.

The control group was tested but did not receive the treatment. Post-
test scores revealed that the experimental children gained 11.31 months
in language age on the ITPA while the control group made no gain

(p = .01). In addition, the experimental group gained significantly
more than the control group in mental age and IQ.

The above selected studies serve as examples of research which
found psycholinguistic training to be effective in terms of what is
measured by the ITPA. Why were these researchers successful where
others have failed? That question should become the focus for future
research. Further, research with learning disabled children is needed
which would attempt to bring about gains in psycholinguistic processes,

and concurrently or consecutively attempt to teach academic skills.
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In other words, the question which needs to be asked is whether estab-
lishing what is hypothesized as readiness skills aids in the acquisi-

tion of academic skills.

Conclusion

'After reviewing the opposing arguments in the present contro-
versy concerning psycholinguistic remediation, several points may be
made: (1) efficacy of training was not empirically established, though
the results of studies such as Smith (1962), Bradley, Maurer, and
Hundziak (1966), and Carter (1966) are encouraging, (2) critics and
advocates tended to overstate their cases, and (3) more research is
needed.

In many ways, the current controversy seems something of a non-
issue. Critics and advocates tend to align themselves on the basis of
a behaviofist/cognitivist dichotomy. This battle has already been
fought in the field of psychology. The behavioral school and the cog-
nitive school have learned to co-exist though they will probably never
resolve their differences. The two world views may be incompatible
since they rest on different assumptions about the very nature of man
(Reese and Overton, i97b).

In this instance, it is probably fair to say that both sides
have had a chance to state their case, and that it is time to discon~
tinue the verbal battle and withhold judgment until more and better

research is forthcoming.
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Summary Statement

Well-designed and executed research on the efficacy of differ-
ent remedial methods is needed. Though previous research has found
some promising results following remediation, design weaknesses in much
of the research to date makes it impossible to make definite conclusions
concerning efficacy of remedial methods. Some types of research which
have been lacking in much of the literature in the field of remediation
are: (1) theory-based research, (2) research which incorporates both
readiness and academic remediation, and (3) research which makes an

effort to control and describe both experimental and control treatments.



CHAPTER 2
STATEMENT OF THE PROBLEM

In practice, adequate remediation seems to require a combination
of clinical intuition and objective information from psychometric data.
This presents several problems. Clinical intuition is an elusive,
poorly understood ability which may in part depend on innate’ability,
and may, therefore, not be trainable in any specific way. Then, too,
psychometric data derived from a number of widely-used learning dis-
ability tests have been seriously challenged for their lack of validity
and reliability (Lerner, 1976). Testing is expensive and time-
consuming, and it is difficult to make the transition from information
derived from psychometric data to remediation that is consistent with
that data. One reason for this may be that many tests were developed
primarily for identification and classification rather than in direct
response to presenting problems.

This study was one in a series which had as a goal defining the
handicap of learning disability and identification of children with the
handicap on the basis of that definition (Kass, 1977). The next logi-
cal step seemed to be that of making the information available in the
form of practical methods of remediation for teachers in public schools.
Before proceeding to a review of that research, a general discussion

concerning the relationship between research and theory might be helpful.

44
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Research and Theory

Need for Research

The field of learning disabilities is in its infancy as a field
of study. Since it is such a new field, implications of research are
often ambiguous. KXauffman and Hallahan (1976, p. 373) have summed up
the state of affairs in the following quotation:

The field of learning disabilities is in a state of flux. There
are really very few concepts which are shared by the vast major-
ity of professionals in learning disabilities, and there are
many controversies which permeate all phases of this new dis-
cipline.

The situation is most unfortunate. Today, when an issue arises,
there is little room for careful scrutiny of both sides. For
some reason, individuals feel compelled to take a side immedi~
ately. Once having decided on which of the two sides is the
'right' one, the individual must soon defend his position.

Since all of the evidence on the matter is not yet in, he is
forced to use irrational arguments. The scientific debate

soon evolves into an emotionally charged argument.

Leaders in the field of learning disability appear to be aware
of the need for a more scientific base. Indeed, this awareness may
represent one of the few areas of agreement in this new area of spe-
cialization. This agreement was illustrated by the proceedings of the
Seminar of Scholars conducted by a Leadership Training Institute in
Learning Disabilities (LTI) in 1972. The Seminar of Scholars was con-
ducted to sample the opinions of experts in the field as to the current
state of the art in learning disabilities, as well as needed develop-

ments for the future. The LTI summarized the recommendations of the

experts as follows: "The Seminar of Scholars concurred that the most
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urgent need of the field of learning disabilities at the present time
is the need for accumulation of knowledge" (Bryant and kass, 1972,

p. 60).

The Seminar of Scholars suggested three general research ques-
tions which they felt would be the most fruitful areas of investigation.
Two are of critical relevance to this discussion:

1. How can a remedial technology that will effectively modify
the behavior of these children be developed?
2. How can this technology be translated into an efficient

service delivery system?

Role of Theory
Given the need for scientific research into teaching methods,
the next'question becomes "what are the important eleménts of scientif-
ic research which are lacking in the field of learning disabilities?"
What is lacking in learning disabilities research may simply be what is
lacking in educational research in general. Patrick Suppes (1974,
p. 185) concluded that educational research suffers from a lack of
theory orientation:
It is often thought and said that what we most need in educa-
tion is wisdom and broad understanding of the issues that
confront us. Not at all, I say. What we need are deeply
structured theories in education that drastically reduce, if
not eliminate, the need for wisdom.
Reese and Overton (1970, p. 124) suggest that "the functions

of a theory are to organize and integrate knowledge and to direct re-

search."
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Gage (1963, p. 24) makes the point that it is impossible to
function without theory:
(Men) . . . differ not in whether they use theory, but in the
degree to which they are aware of the theory they use. The
choice before the man in the street and the research worker
alike is not whether to theorize but whether to articulate
his theory, to make it explicit, to get it out in the open
where he can examine it.

Gage (1963, p. 99) goes on to suggest that theory is both the means and

the ends of good research:
Research workers use theories as means and also set them up
as ends. As ends, or goals, theories are not mere pleasant
adjuncts to the facts; rather they are the "raison d'etre" of
scientific work, the crux of the matter. Not mere prediction
or control, but understanding in the light of theoretical
formulation and explanation, is in this view the central aim
of science.

Cattell (1966, p. 48) suggests that good researchers must be
good theorists, and vice versa: "Probably we have tended in science
to carry the principle of specialization, so useful in many cultural
fields, too far, if and when we set out to recognize a researcher and
a theorist as two different specialists."”

Those who espouse the benefits of theory, however, must take
care not to deify theory itself. Weizenbaum (1976) has cautioned that
too many scientists have become "true believers"” in some theory, thus
blinding themselves to other evidence. He cautions that we must keep
in mind the fact that there is no such thing as a "true" or a "false"
theory, only theories which are more or less useful for a given pur-

pose. Weizenbaum (1976, p. 142) likens a theory to a map of a

partially explored territory:
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And (again) there is no single "correct" map of a territory.

An aerial photograph of an area serves a different heuristic

function, say, for a land-use planner, than does a demographic

map of the same area. One use of a theory then, is that it

prepares the conceptual categories within which the theoreti-

cian and the practitioner will ask his questions and design

his experiments.
Weizenbaum seems to be suggesting that any theory is merely an alterna-
tive way of looking at the world and can be evaluated only within the
context of the set of assumptions implicit in that particular world
view.

Along this same line, Reese and Overton (1970, p. 4) warn
against arguments which they term "paradigm debates":

Even within a single field of knowledge, theories can be
classified into "families." A family is a set of theories
that are based upon the same model, although not necessarily
the same specific content area.

Controversies about theories from different families involve
paradigm debates, which are, as we have seen, futile.

Some of the current controversy and disarray in the field of
learning disabilities may be traced to what are actually "paradigm
debates," as discussed in the previous chapter.

Janet Lerner (1976) devotes an entire chapter of her book to
the role of theory in learning disabilities remediation. Lerner (1976,
p. 128) deplofes the classroom in which "the theoretical basis for the
method has been eclipsed by the latest educational technology." She

summarizes the current relationship of theory to practice in the field

of learning disabilities in the following statement:
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The gap between theory and practice is very wide in this field.
There is still little evidence of a clear-cut relationship be-
tween theoretical discussions of problem areas and remedial
methods or therapeutic treatment to resolve these learning
difficulties (Lerner, 1976, p. 133).
Conclusion
In summary, this study had its genesis in the conviction that:
l. The field of learning disability can be described as chaotic,
due in part to the nonproductive nature of much of the debate
in the field.
2. Research is needed in order to increase the knowledge base.

3. An important characteristic of research, though by no means

a cure-all in itself, is that it be theory-~related.

Theory Base

Some background on the theory on which this study is based is
necéssary at this point. The Kass (1977, p. 426) theory of deviance
which is utilized in this study defines learning disability as dys-
symbolia:

The handicap of dyssymbolia is characterized by extreme devi-
ance in the acquisition and use of symbols in reading, writing,
computing, listening, or talking; which deviance is due to an
interaction between significant deficits in developmental func-
tions and environmental conditions which make the individual
vulnerable to those dysfunctions.

Kass specifies four criteria as necessary conditions for the
correct diagnosis of dyssymbolia. All four of these criteria must be

present for a diagnosis of learning disabilities. The following is a

short description of the four criteria (Kass, 1977, p. 426):
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Criterion 1: Typical Characteristics

The student must demonstrate one or more characteristics indi-
cative of dyssymbolia. Note that these characteristics must be
evident in the student in spite of ordinary classroom instruction
and discipline.

(1) Attending deficits: noted in confusion about the direc-
tion of letters and numbers, in lack of eye and hand coordination,
and in not focusing on the task at hand.

(2) Labeling deficit: noted in lack of ability to remember
symbols, ability to remember one day but not another, confusion in
what things are called, and seeming not to have a technique for
rehearsing what is to be memorized.

(3) Understanding deficit: noted in lack of ability to sepa-
rate figure from background, lack of ability to learn more than
one meaning per word, inaccurate guessing from context, and not
being able to follow directions.

(4) Integrating deficit: noted in inaccurate performance in
skills such as spelling, writing, syntax, and sometimes in word-
calling to such a degree that remediation requires getting rid of
bad habits.

{(5) Expressing deficit: noted in lack of ability to express
ideas through reading, writing and talking, not because of lack of
intelligence, but because of inadequate basic skills which are
ordinarily acquired in the first few grades.

Criterion 2: Deviant Achievement

The student must demonstrate deviant symptoms of handicap in
. academic performance measures such that some scores fall below the
l6th percentile. Performance measures are achievement subtests
normed on a population of the same age or grade placement. Aver-
aged scores are not useful for determining deviance. Each skill
in achievement must be assessed; for example, an overall reading
level is not as meaningful as a word recognition level ("what is
this word?") or a word discrimination level ("find the word 'dog'").

Criterion 3: Normal Achievement Expectation

IQ's are typically used to predict normal achievement. With
dyssymbolia, some aspects of ability are commensurate with chron-
ological age, while others are significantly below. In making
prognostic decisions, it is important to know which abilities pre-
dict normal achievement and which do not.

The best indicators are specific types of measures of ability,
such as vocabulary and other verbal tests. I have used a concept
devised by Jastak, McPhee, and Whiteman (1963). Called the
Altitude Quotient, it is the highest score on a set of tests.

They suggested that a child could be expected to operate at the
level of his highest score if the low areas could be improved.
With dyssymbolia, what that score reflects makes a difference. If
the score is obtained on a test of motor expression, it is not a
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good altitude quotient because motor expression is not indicative
of normal achievement possibilities. But, if it is a score on a
vocabulary test, it would be appropriate to use as an altitude
quotient.

The student (aged 8 and above) would demonstrate normal
achievement potential through a predictive measure on which he
scores more than 1 1/2 SD below the mean. Before age 8, predic-
tive measures must be interpreted tentatively because intelligence
scores of young children increase dramatically with early inter-
vention for problems. Therefore, normal achievement potential is
to be assumed when the student below age 8 scores above at least
2% of others of the same age (or above 2 SD below the mean) on a
predictive measure.

Criterion 4: Developmental Dysfunctions

According to the proposed definition, dyssymbolia is due to an
interaction between significant deficits in developmental functions
and environmental conditions which make the individual vulnerable
to those dysfunctions. Reasons for failure in performance are to
be found in dysfunctions within the person. Whether the dysfunc-
tions in turn are due to genetic, organic, or environmental condi-
tions is @ifficult to determine. We can, however, note when a
person is not developing as expected, if all other things are
equal, by which I mean that sensory acuity and intelligence are
intact and that there is opportunity to learn. In order to know
that something is wrong at a given age, it is necessary to know
norms for that age. In my work, I have found it useful to assess
deficits in five age-related functions: (1) Sensory Orientation,
(2) Memory, (3) Re-Cognition, (4) Synthesis, and (5) Communication.

In relation to criterion number four, Kass (1977, pp. 427-428)
hypothesizes five age~related stages:

Sensory Orientation (from birth to 18 months). This is the
physiological or functional readiness of the child to respond to
the environment. In Piagetian terms, this involves sensori-motor
interaction with the environment. Dysfunction during this age
range occurs through deficits in body balance, visual pursuit,
auditory discrimination, and body awareness.

Memory (from 18 months to 8 years). This involves the repro-
duction of sensory impressions when these are no longer externally
present. The young child imitates models and later recalls those
imitations. It is well known that children can readily learn more
than one language before seven years of age. Some of the deficits
which may be noted during the development of the memory function
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are in the child's control of sensory input (hyper- and hypo-
excitability), in rehearsal (the method of storing sensory input
for later recall), and in short-term memory span.

Re-Cognition (from 8 to 1l years). This is the understanding
of semantic meaning (as in synonyms, antonyms, homonyms, and mul-~
tiple meanings) and structural meaning (as in tenses, prefixes,
and suffixes). Sensory impressions are now colored by concepts,
thus changing earlier cognition of the world. cChildren of this
age engage in word play, reflecting more flexibility in thinking
than during the memory function with its literal nature. Accurate
reproduction of models is replaced by reversible use of symbols.
Some important deficits to watch for during the Re-Cognition func-
tion are in the child's inability to note and understand differ-
ences within the kinesthetic and tactile sensory systems, in
visual figure-ground distinctions, and in visual closure. Gener-
ally speaking, auditory Re-Cognition is intact in the child with
dyssymbolia due to normal or above normal verbal intelligence.

In other words, the child can understand word meanings but he may
not be able to discriminate in the visual and haptic systems. It
is during the next function, Synthesis, that auditory problems
occur.

Synthesis (from 11 to 14 years). This involves the automatiza-
tion of modes of response to the environment. Sensory inhibition
(Von Bekesy 1967) is normally handled by the central nervous system
without special attention except when new modes of response are
being learned. Observations made by the individual during the pre-
vious functions of Sensory Orientation, Memory, and Re-Cognition
become compacted into internalized representations. Whereas sen-
sory discriminations were learned previously, sensory associations
must be made during the Synthesis function. Examples of deficits
in children with dyssymbolia are noted in impairments in temporal
sense, feedback or monitoring of one's own performance, and co-
ordination of sound and visual symbols with muscle sensation.

Communication (from 14 years of age and up). This is the
process by which automatized modes of response and learned con-
cepts are received from others and expressed to others, either
consciously or unconsciously. Synthesized skills of speaking,
writing, gestures, and reading now take on a personalized style,
and personal responsibility is taken for the consequences of what
is communicated. This is the most complex of the human functions
and involves processing what is received through one's senses and
some awareness of what one is transmitting to others. Deficits in
the Communication function are manifested in poor performance in
mathematical and reading comprehension involving the reception of
meaning through a combination of the intended meaning and one's
own interpretation and in writing involving the expression of
meaning produced in universal symbols that others may understand.
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Dyssymbolia is probably a handicap for life. The symptoms
vary with age, and certain negative overlays may be averted with
remediation, but the condition remains at maturity. Symptoms
may be reduced somewhat at the later age-related functions if
earlier symptoms are alleviated within a sensitive age range,
but it is always possible that some symptoms of dyssymbolia after
age 14 could not be predicted earlier. What is certain is that
research is needed in the identification of learnlng disability
(dyssymbolia) across all ages.
Empirical Testing
In the first study relating to the Kass theory, Wissink (1972)
investigated the possibility of the application of Bayesian methodology
to the problem of identification of children with learning disability.
A search of the literature revealed more than 100 characteristics re-
ported to be associated with learning disability. Wissink condensed
this list to 40 component deficits. The list and a questionnaire were
sent to 100 learning disability specialists who were asked to estimate
(1) the percentage of children having each component disability who
were learning disabled, (2) the percentage of children having each
component disability who were in the nonlearning disability population,
and (3) the percentage of learning disability children in the total
population. The Bafesian technique was applied to the estimates of
the experts and a list of five component disabilities most indicative
of learning disabilities was obtained. These five components were
defined within a five-stage outline of 40 components. (See Appen-
dix A for component deficits.)
Kaiser (1974) performed a factor analysis of the diagnosticity

values of the data collected by Wissink. Five factors emerged with 22

components. The emergence of five factors was significant since the
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Kass théory had hypothesized five stages in the age-related framework
(see Appendix A).

DeRuiter (1973), also in DeRuiter, Ferrell, and Kass (1975),
selected a set of tests for the component disabilities most heavily
weighted by the experts in the Wissink study. Eleven psychometric
instruments were administered to two groups matched on age and sex:
one consisting of 25 children with learning disability, and the other
consisting of 25 children without learning disabilities. The learning
disabled subjects were selected from a pool of 200 seen at The Univer-
sity of Arizona Learning Disability Clinic. All children selected had
been identifiea as learning disabled by (1) the child's teacher, (2) a
school psychologist, and (3) the average ratings of three learning
disability specialists. The nonlearning disabled subjects were identi-
fied as experiencing no learning problems by (1) the child's teacher,
(2) two achievement test scores, and (3) the average ratings of three
learning disability specialists. The resulting sample (48 males and
2 females) had an average age of nine years, four months and an age
range from seven years, two months to twelve years, one month. The
race was not controlled, but the researcher reported that only four:
subjects were non-white, and that English was the predominant language
spoken in all homes. DeRuiter submitted the data to Bayesian analysis
to determine which test results would best identify the LD children.

A list of these five subtests can be found in Appendix A. An addi-
tional finding was that the Bayesian procedure compared well with the

more traditional discriminant analysis.
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~Johnson (1973) investigated the educational judgment of third
grade and learning disability teachers as a potential source of infor-
mation. A screening instrument was constructed with seven learning
tasks reflecting the elementary curriculum. Component disabilities
from the Wissink outline were restated as postulated reasons for fail-
ure for each task. The teachers in each group, third grade and learn-
ing disability, were asked to estimate the percentage of students they
would expect to fail each learning task and the percentage who would
fail the tasks for each of the stated reasons. Third grade and LD
teachers were in agreement as to the weighting assigned to the reasons
for failure. (See Appendix A.) The study is significant in that it
demonstrated that third grade teachers and LD teachers selected some
of the same component deficits which expérts in the field selected and
thch were also hypothesized by the theory.

Deshlef (1974) investigated the Synthesis Stage in- high school
learning disabled students. The learning disabled subjects were
selected from a pool of 260 students between the ages of 14 and 17
whose teachers identified them as having difficulty in school. Spe-
cialist ratings and the tests used in the previous DeRuiter study were
used to select 34 learning disabled students. Thirty-four nonlearning
disabled students were selected from a pool of 110 identified by their
teachers and by the same test battery used with the learning disabled
children. The resulting sample contained 23 females and 49 males with
an average age of 15 years, 5 months. All subjects were in grades nine

through eleven in the Tucson, Arizona area. The subjects in the two
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groups were matched on the basis of age and sex. Deshler designed five
tasks which required the students to recognize self-generated and ex-
ternally generated errors. This study located three component disabil-
ities in the Synthesis Stage (see Appendix A).

Lewis (1975) investigated the Memory Stage in 44 learning
disabled and 44 normal children in kindergarten through grade three
who had been matched on the basis of sex, age, and language spoken.

The average age was seven years, one month and all except one pair

spoke English. The one exception was Spanish-speaking. The children
were from the Tucson, Arizona and Winkelman, Arizona area. Sixty-foqr
were males gnd 24 were females. They were designed as iearning dis-
abled or nonlearning disabled by a specialist judgment procedure similar
to the ones uséd by Deshler and DeRuiter. This study provided evidence
for the existence of three component deficits in the Memory Stage (see
Appendix A).

Havertape (1976) studied 40 learning disabled and 40 nonlearn-
ing disabled children in the Communication Stage to determine whether
there was a difference in the manner in which learning disabled stu-
dents solve problems and to further clarify these differences if they
existed. All subjects tested above 85 IQ and all subjects read on at
least a third grade level. Teacher judgment and the tests Deshler found
effective in discriminating learning disabled from nonlearning disabled
subjects were used. All subjects were drawn from a large Tucson,
Arizona school district. Learning disabled and normal children were

asked to verbalize their self-instructions by thinking aloud while
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attempting to solve various problems. Havertape found that there were
differences in problem-solving strategies of the two groups. Three
component deficits were verified (see Appendix A).

Kass (Kass, Lewis, Horvath, Maddux, and Swift, in preparation)
recently reviewed the studies relating to the theory of deviance and
attempted to consolidate the findings and field test the theory as a
whole. Specifically, she administered selected tests to children in
four of the five age-related Stages (children from birth to 18 months
were excluded due to difficulty in obtaining a sample). The tests
were chosen on the basis of past studies as being good discriminators .
of the component deficits hypothesized and verified through previous
research. The tests were administered to 404 children, half of whom
were learning disabled and half of whom were nonlearning disabled.

The sample consisted of 277 males and 127 females with an age range
from three years, seven months to sixteen years, ten months. The chil-
dren were all identified as learning disabled by Tucson Unified School
District #1. The ethnic makeup of the sample was 323 Caucasians, 56
Mexican-Americans, 14 Negroes, 7 Indians, 2 Orientals, and 2 others.
The primary language of all children was English. The learning dis-
abled and nonlearning disabled groups were matched on the basis of age,
and in virtually all cases, sex. Discriminant analysis was used and

it was found that the tests in all Stages except the Memory Stage

(18 months to seven years) could be used to discriminate between LD and

NLD groups as these were selected by the school. It is thought that
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difficulties in obtaining a true sample of LD children before entrance
to school caused the difficulty in the Memory Stage.

This field test provided verification with large numbers of LD
and NLD children that hypothesized and verified component deficits with-
in three of the four tested age—related Stages do exist, can be meas-
ured by existing tests, and can be used to differentiate LD and NLD
populations. See Appendix B for component deficits, definitions, and

tests used in the field test.

Statement of the Problem

The purpose of this study was to determine the efficacy of a
remedial program which was based on the theory of learning disabilities
developed by Kass (1977). Subjects in two of the five developmental
Stages (Re-Cognition and Synthesis) were identified in accordance with
the criteria established by the Kass theory. Two questions were asked:

(1) Do composite scores on the Iowa Tests of Basic Skills (Hieronymous

and Lindquist, 1971) improve after remediation of hypothesized deficits
in the Re-Cognition Stage (ages 8 to 1ll) and the Synthesis Stage (ages
11l to 14)? and (2) If so, will these gains hold up after remediation is

ended?

Significance of the Study

Remedial tasks based on an empirically-tested framework would
benefit all students designated as LD, because initial prescriptions
for LD children could then be made on the basis of chronological age

without recourse to expensive time-consuming testing. Teachers could
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begin remediation as soon as these students were placed in their rooms.
It is also possible that regular teachers (with the advice of a spe-
cialist) could make use of some of these small-group remedial techniques
with those pupils in their rooms suspected of'having learning disabil-
ity, but who are not yet placed in special classes due to the long wait-
ing lists in some districts. If this option proves to be effective,
it would increase the power of the concept of the special education con-
sultant to the regular teacher. This is in line with current attempts
to treat exceptional children in the "least restrictive environment"
as required in Public Law 94~142.

It is not suggested that knowledge of a theory of learning dis-
abilities and chronological age will necessarily replace diagnostic
testing or clinical knowledge. It is suggested, however, that this
knowledge can provide a teacher with a place to begin remediation im~
mediately. It is to be expected that he/she would revise these tech-
niques to meet the individual needs of the child as more knowledge is
gained about the child through both formal and informal means. It is
further suggested that knowledge of the theory of deviance used in this
study could provide teachers with a tested conceptual framework useful
for thinking about the constellation of deficits characteristic of

learning disability.



CHAPTER 3
PROCEDURES

This study was concerned with learning disability as it is
defined in the theory (Kass, 1977) and as it occurs in children in the
Re~Cognition and Synthesis Stages. Kass has hypothesized that the Re-
Cognition Stage occurs at about age 8 years to 11 years, while the age
range for the Synthesis Stage is age 11 to 14 years. This chapter will
be divided into seven parts: (1) sampling procedure, (2) criterion
measure, (3) experimental remediation, (4) control remediation, (5)
teachers and observers, (6) remediation schedule, and (7) handwriting

samples.

Sampling Procedure

Only two of the five developmental Stages were selected for
investigation in this study. Re~Cognition (ages 8-11) and Synthesis
(ages 11-14) were selected. Re-Cognition is defined as that Stage
which is crucial for gaining an understanding of semantic and struc-
tural meaning. Synthesis is defined as the Stage in which modes of
response to the environment become automatic. These were the only two
Stages selected for this study because (1) limited resources made it
impractical to investigate all five Stages and (2) obtaining samples
of learning disabled children who are willing to attend summer school

is most difficult at the youngest and oldest age.

60
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Subjects for this research were drawn from two school districts

in the Tucson, Arizona area. Both districts contained large hetero-

geneous populations of children. Since the theory on which this study

was based does not hypothesize race or socioceconomic status to be im-

portant factors in learning disability, no controls were provided for

these factors. The failure to control for socioeconomic status can be

justified in several other ways:

1.

There is no problem from the standpoint of internal validity,
since any extraneous effect caused by sociceconomic differences
in subjects would affect the experimental and control groups
equally because children were randomly assigned to these groups.
Ethically there is no problem, since all children in this study
had already been labeled learning disabled by a school district.
This study did not, therefore, risk labeling a child on the
basis of culturally loaded tests. The cultural bias of tests
may be a useful argument against identification on the basis of
such tests, but should not be used if remediation is the only
thihg that will be prevented.

In one sense, socioceconomic status was indirectly controlled.
All children had been identified by a school psychologist and
by teachers participating in the study. School psychologists
in the Tucson area have been made aware that they must have
compelling reasons to classify a culturally different child as
learning disabled. Participating teachers in this study were

informed that they were to refer only those children whom they
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were convinced were learning disabled. They were instructed,
for example, not to refer students whose priﬁary problem was a
language difference.

4. There are factors in this study which might lead one to conjec-
ture that the sample is rather homogeneous in regard to socio-
economic status. The study incorporated volunteer subjects
during summer recess from public school. Parents were required
to meet with the researcher prior to the study and to arrange
transportation for their children throughout this research.
These requirements may have worked to eliminate those children
whose parents were not reasonably affluent and those who did
not place a high value on education, punctuality, achievement,
etc.

5f Failure to control socioeconomic class would probably work
against the success of the remédiation, since children would be
included who did not have the deficits teachers were attempting
to remediate. Therefore, any error would probably result in a

more conservative test of efficacy rather than a more liberal one.

The sampling procedure occurred in a six-step process: (1)
public school learning disability teachers were asked to refer students
on their rolls who they felt were learning disabled, (2) staffing re-
ports for each student were screened, (3) a battery of screening tests
was administered, (4) discriminant scores were calculated, (5) subjects
were selected, and (6) subjects were assigned to the experimental and

control groups.
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Teacher Referrals

A letter was sent to learning disability teachers in two school
districts, inviting them to refer students between eight and 14 years
of age who had been identified as learning disabled (by the district)
and whom they felt were actually learning disabled, for a program of
summer remediation. Over 100 teachers responded to this invitation.
Teachers in both districts sent a letter to parents of children they
referred, inviting them to contact the researcher if they were inter-
ested in having their child participate in a seven-week program of
remediation in conjunction with a University of Arizona research proj-
ect. Responding parents were contacted by telephone and the program
was explained to them. They were then invited to make an appointment
to have their child tested with the planned screening battery. About

200 children were referred, out of which 134 were actually tested.

Staffing Reports

Staffing reports on all children were first examined for evi-
dence of difficulty in academic achievement. This was determined from
achievement test scores or diagnostic test scores when they were avail-
able, and from the narrative by the psychologist when they were not.
In some cases where more information was desired, the teacher, the
parent, and the child were contacted directly.

An intelligence criterion was also applied. No éhildren were
accepted for the study who had an IQ lower than 80. An IQ score was

accepted from the verbal section of the WISC (Wechsler, 1958), the Full
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Scale on the WISC or Stanford-Binet Intelligence Scale (Terman and

Merrill, 1960), or an IQ score from the Slosson Intelligence Test

(Slosson, 1973) or the Peabody Picture Vocabulary Test (Dunn, 1959).

Screening Battery

The screening battery was chosen from the results of a previous
study (Kass et al., in preparation). in which a battery of tests had
been selected and field tested. The purpose was to discriminate be-
tween learning disabled and nonlearning disabled children as defined
by the Kass theory. 1In that study, 500 children were tested and a dis-
criminant function analysis performed on the data. The analysis re-
vealed that the tests chosen as the measures of component deficits in
the Re-Cognition and Synthesis Stages could significantly discriminate
between learning disabled and nonlearning disabled children as iden-
tified by the public school. The sample was screened for IQ and
achievement factors prior to defining the LD and NLD groups for the
analysis. .With a 50-minute battery, it was possible to correctly clas-
sify 79.3% of the Re-Cognition Stége sample, and 83.3% of the Synthesis
Stage sample. Further analysis of these data showed that a 15 to 20
minute battery could correctly classify 77.1% of the Re-Cognition Stage
sample, and 84.2% of the Synthesis Stage sample. These shorter bat-
teries were used as the screening tests for thi; study.

For Re-Cognition, the battery consisted of the following:

1. The Raven's Coloured Progressive Matrices (Raven, 1947).

2. The left hand, hidden, double subtest of the Benton Finger

Agnosia Test (Benton, 1959).
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For Synthesis, the battery consisted of the following:

1. The blending subtest from the Stanford Diagnostic Reading Test

(Karlsen, Madden, and Gardner, 1966).

2. The Time Appreciation Test (Buck, 1946).

Discriminant Scores
In order to calculate discriminant scores, the test results
from the batteries were put into the following formulae:

(Benton raw score) (bl) + (Raven's %ile) (bz) + constant =
discriminant score for Re-Cognition

(Time Appreciation Mental Age) (b;) + (Stanford Blending %)
(bz) + constant = discriminant score for Synthesis

Where bi = unstandardized discriminant function coefficients

The unstandardized discriminant function coefficients (b;) and
the constants were taken from an analysis which had been done in a pre-
vious study (Kass et al., in preparation). Table 1 shows the bi and
the constant for the Stages of Re-Cognition and Synthesis, along with
the types of scores which were collected in this study.

The resulting discriminant score predicted the child to be
learning disabled if the number was negative, nonlearning disabled if
it was positive. The greater the absolute value of the discriminant
score, the more likely the child was either learning disabled or non-

learning disabled, depending on the sign.
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Table 1. Unstandardized Discriminant Function Coefficients

Stage Test Score Coefficient Constant

Re-Cognition Benton LHHD Raw .446159 -3.80445
Raven's Percentile .0333350

Synthesis Time Appreciation M.A. months .0179002  -3.49737

Stanford Blending Percentile .0294864

An example of the calculations in the Re-Cognition Stage is
shown below for a child whose scores were 15th percentile on the Raven's
and raw score 1 on the Benton.

.446159(1) + .0333350(15) + (-3.80445) = -2.858266
This high negative discriminant score indicates that this child's test
results were highly predictive of learning disability as defined by the

Kass theory.

Sample Selection

The discriminant scores were rank ordered for each Stage from
highest negative discriminant score to highest positive discriminant
score. This meant that the child whose scores resulted in a prediction
that he had the highest probability of being learnihg disabled appeared
first on the list, while the child whose scores resulted in a prediction
that he had the lowest probability of being learning disabled appeared
last. The records of the first child on the list were examined for IQ

and achievement. If the IQ was too low or the achievement too high,
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the name was crossed off the 1i§t and the next name examined. If the
retords indicated that the IQ was above 80 and that achievement was
deficient according to school staffing reports, his parents were con-
tacted by telephone. This procedure was continued unfil 36 children
were selected for the Re-Cognition sample and 36 were selected for the
Synthesis sample. No child was included in the study if the discrim-
inant score was highe£ than +.50. Only seven children with plus scores
were included. It was considered permissable to include children with
borderline scores, since the original analysis on which the scores were
based had misclassified approximately 20% of the field test sample. It
was assumed that a small number of the sample for this study would be
similarly misclassified through use of the discriminant equation alone.

Tables 2 and 3 describe the sample which resulted from the
above procedures. Table 2 gives the age, IQ test on which the IQ was
based, and discriminant scores for children in the Re-~Cognition sample.

Table 3 gives the same information for the Synthesis sample.

Assignment to Experimental and Control Groups
After the 72 children in the sample had been selected, it was

necessary to assign them to either the experimental or the control
group. ~The names of all children in the Re~Cognition Stage were listed
on one sheet, while all the children in the Synthesis Stage.were listed
on another. Each list was numbered from one to thirty-six. A table of
random numbers was then entered and the first 18 children whose numbers
were identified in the table were assigned to the experimental group at

each Stage, while the remaining 18 on each list became the control group.
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Table 2. . Descriptive Data and Discriminant Scores for the
Re-Cognition Stage Sample
Discriminant
Age Sex IQ Test Grade Score
1 8~7 M 80 WISC Fs 3 -.525
2 9-7 M 86 Slosson 3 -2.704
3 9-4 F 91 WISC FS 3 -1.633
4 9-8 M 92 WISC FS 4 -1.099
5 9-0 M 96 WISC FS 3 -1.958
6 10-7 F 91 WISC FS 5 ~-.799
7 10-11 M 104 WISC FS 5 -1.240
8 10-1 M 92 WISC FS 4 -1.186
9 10-11 M 92 WISC Fs 5 +.268
10 8-1 M Average PPVT 2 -1.571
11 10-7 M 98 WISC FS 4 -.799
12 8-8 M 92 WISC FS 2 ~2.312
13 8-9 F 99 WISC FS 3 -.540
14 8-0 M 88 WISC FS 2 -.858
15 9-8 M 84 WISC Fs ID/SC -.353
16 10-8 M 90 WISC FS 5 -1.307
17%* 8-5 M 92 WISC FS 2 -1.099
18%* 10-6 M 105 WISC FS 5 -2.199
19 8-8 M 93 WISC FS 2 -1.512
20 9-5 F 113 WISC Fs 3 +.367
21 9-8 M 109 WISC FS 3 +.080
22 9-11 M 92 WISC Fs 4 -.366
23 10~-3 F Average WISC FS 3 -.799
24 10-10 M 82 WISC FS 4 -2.179
25 10-~9 M 105 Slosson 4 -2.229
. 26 10-8 M 110 Slosson 4 +.480
27 9~2 F 95 PPVT 3 -2.858
28 9-3 F 106 WISC Fs 3 -1.186
29 9-10 M 28 Slosson 3 -1.945
30 8-11 M 100 Slosson 3 -2.258
31 8-3 F 89 WISC FS 2 -.799
32 9-6 M 85 WISC FS 4 -1.074
33 9-9 F 92 WISC FS 3 -2.133
34 9-10 M 98 Stanford-Binet 4 -2.746
35% 9-8 M 95 Slosson 4 +.493
36* 8-5 M 118 WISC VS 2 -.192

*Dropped out of study
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Table 3. Descriptive Data and Discriminant Scores for the
Synthesis Stage Sample
Discriminant
Age Sex I0 Test Grade Score

37 11-7 M 82 WISC Vs 6 -1.395
38 10-10 M 101 WISC FS 7 -1.535
39 12-11 M 98 Slosson 7 ~1.151
40 13-5 M 102 WISC FS 7 -1.105
41 13-2 F 101 PPVT 7 -.727
42 13-2 M 83 WISC FS 7 -1.803
43 13-7 M 94 WISC FS 7 -.947
44 11-2 F 87 WISC FS 5 ~-1.347
45 12-4 M 92 WISC FS 6 +.045
46 12-1 M 90 WISC FS 6 ~1.857
47 12-8 M 91 Slosson 6 -1.625
48 12-10 M 102 Slosson 6 -.676
49 12-1 F 84 WISC FS 5 -1.303
50 13-0 M 137 Slosson 7 -.067
51 13-6 M 108 WISC FS 7 -1.070
52«% 12-6 F 98 WISC VS 7 -1.227
S3* 11-11 F 84 WISC VS 7 -.909
54% 13-3 M 90 Slosson 7 ~.604
55 11-9 F 102 WISC FS 6 -.765
56 11-2 M 94 Slosson ) ~-1.374
57 12-8 M 87 WISC FS 6 ~1.365
58 12-6 F 93 Slosson 6 -.972
59 13-1 M 91 Slosson 7 ~1.318
60 13-3 M 87 WISC FS 7 -1.803
61 13-8 M 84 WISC FS 7 -1.476
62 11-11 F 94 WISC FS 6 -.347
63 11-8 F 85 WISC FS 5 -1.668
64 11-1 M 91 WISC FS 4 -1.483
65 11-7 M 106 WISC FS 6 -1.266
66 11-7 M 109 WISC FS 5 ~1.320
67 12-7 M 82 WISC FS 6 -1.105
68 12-~2 M 84 WISC FS 5 -1.660
69 12-6 M 102 WISC FS 7 -1.264
70% 13-8 M 103 PPVT 7 -1.001
71%* 13-8 M 107 WISC FS 7 -1.191
72% 13-3 M 94 Slosson 6 -1.427

*Dropped out of study
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Criterion Measure

The standardized achievement test which was used as the crite-

rion measure was the Iowa Tests of Basic Skills, Forms 5 and 6

(Hieronymous and Lindquist, 1971). Hieronymous and Lindquist (1974,
p. 4) describe the battery in the following quotation:

The skills measured by the Iowa Tests of Basic Skills are clas-
sified into five major areas: vocabulary, reading, language,
work-study, and mathematics. A single comprehensive test is
provided in each of the first two areas. Separate subtests are
provided for each of four aspects of language development:
spelling, capitalization, punctuation, and usage. Three sub-
tests in the work-study area are concerned with map reading,
reading graphs and tables, and knowledge and use of references.
In the area of mathematics, separate subtests are provided for '
mathematics concepts and problem solving.

In addition to the 1l subtest scores, the test yields a single compos-
ite score. Three separate reporting systems are available: (1) grade-
equivalents, (2) age-~equivalents, and (3) standard scores. The
standard scores were selected for use in this study, since they are
linear transformations and can be arithmetically manipulated. The
manual describes the standard scores:

Standard scores (SS) are normalized with a mean of 80 and a

standard deviation of 20 for the entire grade range 3-8 com-

bined. Their range is from near zero to approximately 150.

Standard scores represent one means of typing together raw

scores earned on different levels of the tests. They may be

used as one approach to assessing growth (Hieronymous and

Lindquist, 1974, p. 8).

The test was standardized in 1955, 1963, and 1970. The latest

standardization employed slightly more than 20,000 subjects per grade.

Seven community-size categories were used. An index of the

socioeconomic status of communities was also a stratification variable.
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Hieronymous and Lindquist (1974, p. 39) explain the procedure in the

following quote:
Cities were classified within each size category on the basis
of the socioeconomic index and divided into strata. For com-
munities above 100,000, two strata were employed. The remain-
ing categories were divided into three strata. Then within
each socioeconomic stratum three communities were selected at
random for each sampling unit. These were designated randomly
as first, second, and third choices.

Various regions of the country were used in concentrations very close
to census figures. The racial-ethnic proportions in the sample were

nearly identical with the proportions in the population of the United

States.

Validity
When discussing the validity of the test, the authors present
seven criteria for item selection, placement, and distribution of
emphasis: (1) placement and emphasis in current instructional mate-
rials, (2) recommendations of "authority," (3) frequency of need or
occurrence, (4) studies of frequency of error, (5) importance or
cruciality, (6) technical characteristics of items relating to content
validity, and (7) feedback from users.
On the subject of predictive'validity, Hieronymous and Lind-
quist, 1974, p. 55) make the following statement:
In a ten-year follow-up study of pupils scoring in the top five
percent on the ITBS in Grade 6, 65% of those whose records could
be traced were still above the 95th percentile on the Grade 12
Iowa Tests of Educational Development norms six years later, 83%
were above the 90th percentile, and 96% were above the 75th per-
centile. Eighty-three percent earned four-year high school grade-
point averages of 3.0 or higher. Of students whose college

records could be located, 53% earned four-year college grade-
point averages of 3.0 or higher.
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.A correlation between ITBS scores in grade eight and high school grade-
point average is reported to be .59 (n = 1076). When adjusted for
restriction of range, this correlation rose to .82. Split halves reli-
ability reported for the composite scores for the six levels ranged
from .97 to .98, while equivalent forms reliability reported on compos-

ite scores for the six levels ranged from .96 to .97.

Pretests and Posttests

In this study, the Iowa Tests of Basic Skills were used as a

pretest, first posttest, and second posttest. Levels of the test were
assigned on the basis of chronological age. If a child was 10 years
old by the beginning of the study, he was given level 10, etc. The
equivalent forms of this test contained no level eight. The test
makers intended eight-year-olds to take the Primary Battery. However,
the Primary Battery has different subtests, and results on the Primary
Battery could not have been compared meaningfully with results on
Forms 5 and 6. Therefore, it was decided that eight~ and nine-year-
olds would both take level nine.

The pretest was administered during the first two days of the
study, June 13 and 14. The first posttest was administered on the last
two regular days of the study, July 27 and 28. The second posttest was
administered approximately three weeks after the first posttest,

August 18 and 19. The purpose for two posttests with a delay between
the first and the second posttest was to assess immediate gains and
gains over time. A longer delay was impractical because an informal

survey of parents revealed that they were unwiliing or unable to



73
require their children to return on a weekend after school began. Also,
one district began school later than the other district.

All the children in both experimental and control groups took
the pretesﬁ. They were randomly assigned one of the two ecquivalent
forms. This was done by listing all experimental children on one form
and numbering the names from one to 36. A table of random numbers was
entered and the first 18 numbers located on the table were assigned
Form 5. All remaining students were assigned Form 6. The identical
procedure was carried out for the control children. This resulted in
exactly one~half of each group being assigned to each of the two equiv-
alent forms. For the first posttest, each child received the alternate
form. For the second posttest, each child took the same form he had
taken for the pretest. Since approximately two and one-half months had
elapsed between the same forms, it was decided that the effect of using
the same form would be negligible.

Thirty-six children in the Re-Cognition Stage and 36 in the
S§nthesis Stage took the pretest. Thirty-two subjects in the Re-
Cognition Stage and 30 subjects in the Synthesis Stage took the first
posttest. Sixteen Re-Cognition Stage subjects and 18 Synthesis Stage

subjects took the second posttest.

Experimental Remediation

The remedial tasks were designed several months prior to the
study and tried out by several teachers in a local school district.
The goal was to develop remediation which would focus on component

deficits typical of learning disability at each developmental Stage.
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The actual content of the tasks was academic in nature. While psycho-
logical processes (component deficits) were of major concern, basic
skills instruction was presented in order to put improved psychological
process in an academic context. It should again be emphasized that the
division between process and academic deficits is considered to be an
arbitrary one, since in practice, what is being processed cannot be
sepagated from processing itself. Since the problem of learning dis-
abilities is one which arises in public schools, the presenting problem
is almost always related to a difficulty in learning reading, writing,
spelling, mathematics, and other school subjects.

Formulating tasks intended to remediate specific deficits is a
difficult task, ané one which can be agonized and debated over indefi-
nitely. There comes a time when a decision must be made and tasks
selected. In this study, an attempt was made to select remedial meth-
ods which would be logically consistent with hypothesized deficits.

It should be pointed out, also, that there is no such thing as a "pure"
task which requires any one skill or which remediates any one deficit.
Animal experiments in the laboratory may sometimes approach purity in
this sense; it is doubtful that classroom activities ever can.

Remedial tasks were designed for the two developmental Stages

studied in this research: Re-Cognition and Synthesis.

Re-Cognition Stage
Re~Cognition is defined as that period from 8 to 1l years of
age which is crucial for gaining an "understanding of semantic meaning

and structural meaning“'(Kass, 1977, p. 427). Examples of semantic
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competencies are the understanding of synonyms, antonyms, homonyms, and
multiple meanings. Examples of structural competencies are the under-
standing of tenses, prefixes, and suffixes. The term "Re-Cognition" is
used since earlier cognitions are now "re-thought" as concepts shed a
new light on experience. lThe component deficits hypothesized at this
Stage are (1) haptic discrimination, defined as the ability to note
differences in the sense of touch and differences in muscle sensation,
(2) visualization, defined as the ability to recognize meaning from the
combination of haptic, visual, and auditory stimuli, and (3) figure-

ground, defined as the ability to gain meaning from incomplete stimuli.

Haptic Discrimination. For haptic discrimination, Kass and

Loughlin (1976, p. 28) suggest that "the remedial method most suitable
for training kinesthetic discrimination is the Fernald Method." In
this study, the Fernald Method was used, but the tracing step was
skipped, since this was regarded as more of an eye~hand coordination
task than a haptic discrimination task. By eliminating the tracing, it
was hoped that the kinesthetic and tactile elements of the task would
be emphasized. For training the tactile element of haptic discrimina-
tion, Kass and Loughlin (1976, p. 29) advise training the child "to
write the letters in a flowing manner, not draw the letters.”

The goal of these activities is to aid in "building in recogni-
tion of meaning from body movements, primarily fine motor" (Kass and
Loughlin, 1976, p. 28). 1In haptic discrimination, all parts are needed

to make up the whole. For example, in learning good writing, the child
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must produce every part of the written word. There is no shortcut

possible in the béginning in learning structural meaning.

Visualization. For visualization, Kass and Loughlin (1976,

P. 26) suggest the use of:

Exercises in noting likenesses and differences in words and
things, in drawing relationships between ideas, in noting
absurdities both in what is seen and heard, in understanding
structural aids such as prefixes, suffixes, and root words,
and in understanding words with multiple meanings, with
similar meanings, and with opposite meanings.

The goal of these activities is to help the child to "see the patterns
and organization within the number system and the language system"

(Kass and Loughlin, 1976, p. 27).

Figure~ground. Remediation for figure-ground deficits include

such exercises as getting the main idea, making inferences, drawing
pictures, making up titles, and outlining. The goal of these activi-
ties is to help the child become proficient in analysis of the whole
into its important and unimportant parts. Figure-ground is, in this
context, regarded as more than simply a perceptual phenomenon applying
to the visual and auditory senses. It is ideational as well.

Figure 1 is the instruction sheet for activities for the Re-~
Cognition Stage. It was decided that the remediation would be broken
into four tasks which would be carried out in sequential time blocks
of 15, 10, 20, and 15 minutes each. If the teacher had not finished
the task at the end of the time allotted, he/she was to move to the

next task.



1. Task One~--Fernald--15 minutes

READ THE STORY TO THE CHILD. THEN USE THE FERNALD METHOD MINUS
THE TRACING STEP WITH THE WORDS FROM THE STORY WHICH ARE LISTED
ON THE LESSON PLAN. THERE WILL ALSO BE WORD PARTS AND PHRASES
LISTED. THIS ACTIVITY IS TO BE CARRIED OUT ON BUTCHER PAPER,
'MANY SHEETS OF WHICH ARE TAPED TO THE TABLE TOP PRIOR TO THE
LESSON. WHEN THE TOP SHEET IS FILLED, IT CAN BE RIPPED AWAY
AND A CLEAN SHEET EXPOSED.

2. Task Two--Word and Number Study--10 minutes

THE CHILD IS TO DO NO WRITING DURING THIS TASK. READ THE STORY
TO THE CHILDREN AGAIN AFTER GIVING THEM THEIR COPY OF THE STORY.
CONDUCT CHORAL OR INDIVIDUAL ORAL READING DEPENDING ON THE
LESSON PLAN. PRONUNCIATION IS TO BE STRESSED. TAKE THE WORDS
LISTED IN THE LESSON PLAN (MANY OF WHICH WERE STUDIED WITH THE
FERNALD METHOD UNDER TASK ONE) AND TALK ABOUT SYLLABLES, PRO-
NUNCIATION, SYNONYMS, PREFIXES AND SUFFIXES, HOMONYMS, ANTONYMS,
DEFINITIONS, ACCORDING TO THE LESSON PLAN.

3. Task Three--Vocabulary Book--20 minutes

THE TEACHER READS THE STORY ORALLY TO THE CHILDREN AGAIN. SHE
HAS THEM DRAW A PICTURE TO GO WITH THE STORY IN THE UPPER PART
OF THE LEFT PAGE OF THEIR NOTEBOOK. THEY CAN THEN PRACTICE
READING THE STORY ALOUD ONE AT A TIME. THEY THEN MAKE UP A
TITLE TO GO WITH THE STORY. THEY ARE TO PRACTICE THE TITLE ON
THE FERNALD PAPER, THEN TRANSFER IT UNDER THE PICTURE IN THE
NOTEBOOK. OTHER ACTIVITIES WHICH MAY BE CALLED FOR IN THE
LESSON PLAN ARE SPELLING TESTS OVER THE FERNALD WORDS, SYLLABI-
CATION EXERCISES, ETC.

4. Task Four--Homework--15 minutes

FIRST THE TEACHER GOES OVER THE HOMEWORK FROM THE PREVIOUS DAY.
SHE THEN PRESENTS AND EXPLAINS THE HOMEWORK FOR THAT DAY. IF
TIME ALLOWS, SHE MAY WORK THROUGH THE ENTIRE HOMEWORK ORALLY
WITH THE CHILDREN, BUT THEY ARE TO REFRAIN FROM WRITING DOWN
THE ANSWERS UNTIL THEY GET HOME.

Figure 1. Instruction Sheet for Re-Cognition
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Task one was primarily a haptic discrimination task because the
concentration was on muscle sensation. A modified Fernald Method was
employed. The tracing step was not used because this serves only to
train eye-hand coordination. If the child made an error in writing, he
was not allowed to write over the error or‘to erase, but was required
to begin the word again, striving to write the word in its entirety.
Butcher paper was fastened to the desk to encourage large, flowing
characters, and to distinguish practice from product. Since some chil-
dren naturally work faster than others, not every child in a group was
working on the same word at the same time, but every child did receive
15 minutes of Fernald activities.

Task two was primarily a visualization task since the emphasis
was on structural aids such as common word endings, syllabication, in-
flectiohs, etc. These high-frequency combinations were included so as
to aid the child in seeing the patterns and organization within the
language system.

Task three was aimed at figure-ground deficits. Drawing a pic-
ture to go with the story and making up a title was thought to require
the ability to sift important from unimportant stimuli.

The homework task was aimed at all three deficits. It usually
related to the day's lesson in some way and it was usually quite easy.
One of the main purposes of this activity was to get the children in
the habit of completing and returning homework, something that many
were not used to doing. If the child neglected to return the homework

the next day, no punishment was administered. He was simply asked to
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look on with a neighbor who had returned the homework. This precluded
the possibility that the child would control the situation through be-
haviors which were difficult to correct.

An approximately equal number of lessons were devoted to the
number system and the language system. Representative Re-Cognition
Stage lesson plans used in this study can be found in Appendix C. The

homework sheets have been omitted to save space.

Synthesis Stage

Synthesis is defined as that Stage which "involves the automa-
tization of modes of response to the environment" (Kass, 1977, p. 427).
This automatization may be accomplished through a mechanism somewhat
analogous to sensory inhibition. Previous learning remains with the
child and it is during the Synthesis Stage that this learning becomes
compacted into internal representations. The previous learning is
analogous to sensory overload. The system inhibits this overload and
zeroes in on a limited number of relevant parts, which can then trigger
the habit itself. Conscious effort need only be placed on one's errors,
which then triggers the correct response, assuming that it has been
internalized. Deficits include (1) monitoring, defined as the ability
to note and correct errors when these occur and to ignore correctness,
(2) visual-auditory-haptic coordination, defined as the ability to
associate and use, in a coordinated way, information from all three

sensory modalities.
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Monitoring. 1In discussing remediation for this deficit, Kass
suggests exercises in finding errors. The purpose of this is to help
the child "to be accurate in the basic skills and to detect errors®
(Kass and Loughlin, 1976, p. 29). Concerning this remediation, Kass
and Loughlin (1976, p. 30) add:
In remediation, it is necessary to undo the bad habits which the
child has acquired earlier. Habits can only be extinguished when
the child has become aware of the bad habits, and then consciously
analyzes what is wrong before the correct response can replace
the incorrect. The focus of the remediation session, then, is on
errors; the child must realize that the special teacher must de-~

tect errors, tell the child what these are, and then provide the
correct response until it is overlearned.

Visual-Auditory-~Haptic Coordination. For visual-auditory-haptic

coordination, Kass and Loughlin (1976, p. 30) suggesf "lessons where all
the senses must work together, as in writing from dictation.” Kass and
Loughlin (1976, p. 30) go on to explain why writing from dictation is
considered a visual-auditory-~haptic task: "The sounds must be blended
into wholes, the production of symbols must be in correct sequences, and
movement must be fluid." The purpose of exercises such as this is to
help the child to become proficient in the coordination of these senses.
It was decided that the Synthesis Stage tasks would also be
divided into four parts, this time with 15 minutes devoted to each part.
Figure 2 is the‘instruction sheet for activities at the Synthesis Stage.
Task one was a monitoring task. The children searched for errors
in language (spelling, punctuation, syntax) or in number systems (inaccu-
rate computation, signs). The errors were discussed by the teacher in
detail and corrections practiced on the paper taped to the table. An

identical sheet was given to the children for a second monitoring.
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1. Task One--~Monitoring--15 minutes

DISTRIBUTE A STORY CONTAINING ERRORS TO EACH CHILD AND READ THE
DITTO ORALLY TO THE CHILDREN. TELL THEM THAT THERE ARE SOME
ERRORS IN THE SELECTION AND TELL THEM WHAT TYPE OF ERRORS
(SPELLING, PUNCTUATION, COMPUTATION, ETC.). THEN HAVE THEM
ATTEMPT TO CIRCLE ALL ERRORS WITH A COLORED PENCIL. WHEN THEY
ARE FINISHED, GO THROUGH AND DISCUSS ALL THE ERRORS WITH THE
CHILDREN. POINT OUT WHY IT IS WRONG AND WHAT THE CORRECT RE-
SPONSE WOULD BE. IGNORE FALSE ALARMS! AS. YOU DISCUSS EACH
ERROR ON THE SHEET, CIRCLE IT WITH A PLAIN LEAD PENCIL. AFTER
ALL ERRORS HAVE BEEN DISCUSSED, COLLECT THE SHEETS FROM THE
CHILDREN AND DISTRIBUTE IDENTICAL ONES. (BE SURE YOU HAVE
MARKED DOWN THE NUMBER OF ERRORS FOUND BY EACH CHILD ON THE
BOTTOM OF EACH SHEET.) READ THE SELECTION TO THE CHILDREN
AGAIN AND HAVE THEM CIRCLE THE ERRORS. WHEN ALL ARE THROUGH,
AGAIN MARK THE NUMBER OF ERRORS WHICH THE CHILD FOUND ON THE
BOTTOM OF THE SHEET. REPEAT THE PROCESS AGAIN FOR A TOTAL OF

3 TIMES. IF ALL CHILDREN IN THE GROUP HAVE FOUND ALL ERRORS IN
ONE OR TWO CYCLES, THE TEACHER MAY HAVE THEM DO LESS THAN 3
CYCLES. 1IF ANYONE IN THE GROUP HAS NOT FOUND ALL ERRORS, ALL 3
CYCLES MUST BE COMPLETED BY ALL 3 CHILDREN. IF TIME ALLOWS,
GIVE THE CHILDREN A SPELLING TEST OVER THE WORDS IF WORDS ARE
BEING DEALT WITH. OTHERWISE, DISCONTINUE.

2. Task Two--Question/Answer--15 minutes

GIVE EACH CHILD ONE COPY OF THE STORY. DIRECT THEM TO READ IT
SILENTLY. TELL THEM TO ASK ABOUT ANY WORDS THEY ARE UNSURE OF.
AFTER A REASONABLE TIME, READ THE STORY TO THE CHILDREN ORALLY.
ASK "WAS THAT WHAT YOU READ?" (HAVE THE CHILDREN TAKE TURNS
READING ORALLY ON EVERY OTHER SELECTION IF TIME ALLOWS.) READ
THE QUESTIONS ORALLY TO THE CHILDREN AND ALLOW THEM TO RESPOND
ORALLY. THEN HAVE THEM FIND THE ANSWER IN THE STORY AND READ
THE ANSWER ALOUD. THEN HAVE THEM TURN THEIR PAPERS OVER, AND
WRITE THE ANSWER ON THE BACK. IF THE CHILD MAKES A SPELLING
ERROR, SAY "NOW WE ARE GOING TO LEARN HOW TO SPELL IT." DIS-
CUSS THE SPELLING WITH THEM AND WRITE IT FOR THEM ON SCRATCH
PAPER, REMOVE THE MODEL AND LET THEM ATTEMPT IT ON SCRATCH
PAPER. THEN HAVE THE CHILDREN WRITE IT ON THE BACK OF THE
PAPER.

Figure 2. Instruction Sheet for Synthesis



3. Task Three-~Dictation--15 minutes

THE TEACHER READS TASK ONE ORALLY AGAIN AND THEN WRITES IT FOR
THE CHILDREN WHILE THEY WATCH. THEN THE TEACHER DICTATES WHILE
THE CHILD WRITES. THREE CHILDREN ARE WORKING ON THE TASK AT

ONE TIME. IF A CHILD MAKES A MISTAKE, HE DOES NOT CROSS OUT OR
ERASE: THE TEACHER DIRECTS HIM TO THE BEGINNING OF THE NEXT LINE
ON HIS PAPER WHERE HE BEGINS THE SENTENCE IN WHICH HE MADE A
MISTAKE OVER AGAIN. SO THE THREE CHILDREN ARE ALL WORKING ON
THE SAME TASK BUT WILL PROBABLY BE IN DIFFERENT SPOTS IN THE
TASK AT ALL TIMES. THE TEACHER'S MODEL IS LEFT AVAILABLE TO THE
CHIID.

4. Task Four--Homework--1l5 minutes

GO OVER THE HOMEWORK FROM THE PREVIOQUS NIGHT, PROBLEM BY PROBLEM.
THEN HAND OUT THE HOMEWORK SHEET FOR THE DAY. HAVE THE CHILDREN
ROTATE READING THE HOMEWORK SHEET ORALLY UNTIL IT HAS BEEN ALL
READ. 1IN EVERY CASE, THE CHILDREN CAN ORALLY SOLVE THE PROBLEMS
BUT THEY ARE TO REFRAIN FROM WRITING THE ANSWERS UNTIL THEY GO
HOME.

Figure 2, continued.
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Tasks two and three were primarily visual-auditory-haptic
‘coordination tasks. Reading a passage, discussing it, and taking dic-
tation require coordination of all three senses.

Task four was sometimes aimed at one deficit, sometimes another.
As in task four in Re-Cognition, one of the most important goals was
the establishment of a habit of completing and returning homework papers.

Approximately half of the lessons dealt with language tasks,
while the other half dealt with number skills. Representative Synthesis
Stage lesson plans used in this study can be found in Appendix D. The

homework tasks have been omitted in order to save space.

Size of Remedial Groups

It was decided that the experimental remediation would be pre-
sented by one teacher to a group of three students. The nature of the
tasks were such that larger groups were deemed impractical. One-to-one
remediation was avoided since this is often impossible or inefficient

in a classroom, and would thus have little external validity.

Control Remediation

The experimental remediation discussed at the beginning of this
chapter was applied to the experimental group. The two control group
teachers were allowed to design their own programs. They were instructed
to design a "typical summer school remedial program concentrating on the
basic skills of reading, writing, spelling, and arithmetic." They were
asked to compilé a list of materials and the experimenter aided them in

finding these materials in the desired quantities. Appendix E contains
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brief summaries of the control group remediation by the two control
teachers.

Some discussion and clarification of why the control group
teachers were allowed to design their own programs of basic skills
remediation is necessary at this point. The purpose of this study was
not to show that the remediation based on the Kass theory is "better"
than some other type or types of remediation. The purpose was to as-
certain whether remediation based on the Kass theory could be of bene-
fit to children by raising their standardized achievement test scores.
However, a control group was nécessary for several reasons. First, the
control group was essential in order to control for Hawthorne Effect
and other threats to internal validity. Second, a recent study by

Beggs and Hieronymus (1968) using the Iowa Tests of Basic Skills

(Hieronymus and Lindquist, 1971) presented evidence that the typical
child actually regresses in the summer months, especially in language
and arithmetic tests. For that reason alone, it would have been im-
proper to simply examine the scores of a group of children who had
received the remediation and then claim success if the scores improved.
The function of the control group in this study, then, was to
maintain the scores of the control group, so that any increase on the
part of the experimgntal group could be attributed to the remediation,
rather than simply to the fact that some remediation, of whatever type,
was provided. The experimental teachers were not allowed access to any
data concerning the child except his chronological age and grade. Con-
trol group teachers had full access to all test scores, and were given

a copy of each child's staffing report prior to the study.
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Size of Remedial Groups
It was decided that the control remediation would be presented
by one teacher to a group of nine students. BAn effort was made to
assign children of similar chronological ages to each session. Smaller
groups were impossible due to limited manpower. The discrepancy in
size of the control and experimental tutoring groups was not considered
to be of vital importance for two reasons:
l. The experiment did not pit one method against another in an
attempt to find the "best" one.
2. The remediation was considered the salient factor, not the
size of the group. Douglas Ellson (1976, p. 131), in The 75th
Yearbook of the National Society for the Study of Education
supports the view that group size is not a powerful variable.
He has said: "The success of tutoring can not be attributed
to individual attention . . . . The significant variable in
producing effective tutoring is the tutoring program--what the

tutors do. There is no magic in individual attention."

Teachers and Observers

Teachers

The experimental teachers were all state certified in the field
of learning disabilities with a minimum of one year experience teaching
learning disabled children in the public schools. They were all prac-

ticing teachers who agreed to participate in exchange for graduate
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credit. There were six experimental teachers who each taught two one-
hour sessions with three learning disabled children in each session. -

The control teachers were also experienced teachers. Teacher A
was a remedial reading teacher at the junior high level, while Teach-
er B was a learning disability teacher who had not been exposed to the
Kass (1977) theory. The control rooms were located as far away from
the experimental rooms as possible, and the experimental and control
teachers were asked to avoid discussing the study. The control teach-

ers also conducted two one-hour sessions per day.

Observers

In the review of literature section, it was mentioned that a
common failure of efficacy studies is a lack of a description of con-
trol and experimental methods. To avoid this pitfall, it was decided
to include a copy of the representative experimental lessons (Appen-
dices C and D), and descriptions of control group programs (Appendix E).
More importantly, it was decided to place an observer in each experi-
mental and control remedial session. These observers coded the behavior
of the remedial teacher. Eight observers were recruited for this study,
one for each experimental teacher and one for each control teacher. The
observers used stopwatches and recorded one mark on graph paper for
every 30 second period of remedial time.

Experimental group observers coded the behavior along two
dimensions: (1) the child who was receiving the teacher's attention
(child A, B, C, or group), and (2) the type of attention (instructional

or noninstructional). The control group observers coded behavior as
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to (1) school subject (reading, math, spelling, writing, nonteaching,
and other academic), and (2) individual or group attention.

For both groups, behavior was coded as to behavior the teacherxr
was engaging in at the end of each 30 second period, making a total of
120 observations made by each observer at each session.

For all observers, "group" was defined as "more than one child."
"Nonteaching" was the same as "noninstructional” and was defined as any
behavior not related to an academic task. Two examples of the coding
graphs are shown in Appendix F (one for experimental observers, and one
for control observers).

In addition, experimental observers were instructed to fill out
a questionnaire at the end of each session. This questionnaire ad-
‘dressed itself to variables such as completion of the four tasks, reme-
dial intensity, discipline problems, pacing of task presentation,
children's attitude, and departures from the lesson plan. An example
of this Experimental Check Sheet can be found in Appendix G.

Teachers were aware of the categories of behavior on which they
were being rated, but they were not given access to the observer's data
until the conclusion of the study. It was emphasized that these ob-
servations were not intended to be a means of evaluating the teachers,
but a way of looking at any variations in the way in which the remedia-

tion was presented.
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Teacher and Observer Traininé Sessions

A one-week training session was held in the week immediately
preceding the start of the remediation. All experimental teachers and
vthe observers of both experimental and control groups attended. Con-
trol teachers did not attend, since it would have prejudiced the study
if they had learned about experimental methods and incorporated any of
them in their own groups. During the week of training, the experimen-
tal methods were presented, the rationale of the study was discussed,
and questions were answered. Demonstrations of the experimental reme-
diation were done with three children with learning disability at each
stage (these were not children who.were part of the sample for the
study). All observers coded the demonstrator's behavior and the re~

sults were used to establish reliability.

Remediation Schedule

The study was conducted from June 13 through July 28, 1977.
All subjects were in summer recess from their public schools. Every
child attended the program for one hour per day, five days a week.
There were 29 teaching days, four testing days, and one national holi-
day. All sessions were conducted between 8 a.m. and 12 noon each day.

The second posttest was administered three weeks later.

Handwriting Samples

A sample of each child's handwriting was taken at the beginning
of the remediation and at the end. The instructions and the passage
used for both samples appear in Figure 3. Students were instructed to

use cursive if they were able to.
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Please dictate the following to all students before beginning
this morning: »

MY NAME IS . I AM GOING TO SCHOOL
THIS SUMMER. IT WOULD BE NICER TO STAY HOME, BUT MAYBE
SCHOOL THIS SUMMER WILL HELP ME GET BETTER GRADES NEXT YEAR.
THE SCHOOL IS OVER ON JULY 28.

Figure 3. Instructions and Passage Used in Obtaining
Handwriting Samples



CHAPTER 4
RESULTS

The purpose of this study was to design remediation based on a
theory of learning disability, administer that remediation to a group
of children who qualified as learning disabled as defined by the theory
(Kass, 1977), and test the immediate and delayed effects of that reme-
diation on the basic skills acquisition of the students.

This study investigated two major questions:

l. Do composite scores on the Iowa Tests of Basic Skills improve

after remediation of hypothesized deficits in the Re-Cognition
and the Synthesis Stages?

2. Do gains (if any) hold up after remediation is ended?

Seventy-two learning disabled children were selected from two
districts in the Tucson area, 36 in the Re-Cognition Stage and 36 in
the Synthesis Stage. One-half of each age group was randomly assigned
to a control group, and one~half was assigned to an experimental group.
Every child received remediation for one hour per day, five days a week
for approximately seven weeks. The experimental group received remedia-
tion based on a theory of learning disability (Kass, 1977). Teachers
of the experimental group did not have access to children's past rec-

ords. Children in the control group received a typical summer school

S0
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program which emphasized basic skills. Teachers of control children
had full access to staffing reports and past test data.

The Iowa Tests of Basic Skills (Hieronymous and Lindquist,

1971) were administered as a pretest, and an equivalent form was ad-
ministered at the end of the remediation as the first posttest. Three
weeks later the test was again administered as a second posttest. The

results of the testing can be found in Appendix H.

Principal Component Solutions

The first analytic step was to decide whether the data were to
be handled in a univariate or a multivariate fashion. The criterion
measure had yielded 1l subtest scores, three total scores for general
areas, and one composite score for the entire test.b

A separate principal components analysis was calculated for
each of the three tests in order to determine which score or scores
would be used in further analyses. Standard scores with a mean of 80
and a standard deviation of 20 for all 15 scores were used in each
analysis. Table 4 shows the factor loadings and communalities (hz)
for each score at each administration of the test.

Kerlinger (1973, p. 660) discusses how factor loadings should
be interpreted: "Factor loadings are not hard to interpret. They
range from ~1.00 through 0 to +1.00, like correlation coefficients.
They are interpreted similarly. In short, they express the correla-
tions between the tests and the factors." Kerlinger (1973, p. 664)

defines a communality as "the proportion of the total variance that is



Table 4. Factor Loadings and Communalities (h2) from Principal Component Solutions

of ITBS Subtests

Pretest First Posttesﬁ Second Posttes&
Score Factor 1 h2 Factor 1 Factor 1
Vocabulary . 76006 .57770 .83088 .69036 .96296 .92730
Reading Comprehension .86656 .75093 91313 .83380 .97845 .95737
Spelling .59490 .35390 .76254 .58147 .97257 .94589
Capitalization .82912 .68744 .89662 .80392 .97508 .95079
Usage .85878 .73751 .84177 . 70857 .96409 .92947
Punctuation .78678 .61903 .83756 .70150 .97671 .95397
Total Language .91090 .82973 .95247 .90720 .98577 .97174
Map Reading .87226 . 76084 .92048 .84729 .97424 .94915
Reading Graphs and Tables .90466 .81841 .81674 .66707 .98087 .96210
Reference Materials .85989 .73940 .90221 .81399 .97657 .95369
Total Work-Study Skills .94258 . 88846 .96969 . 94030 .99112 .98231
Mathematics Concepts .93910 .88192 .94412 .89136 .97934 .95911
Mathematics Problem Solving .88118 .77648 .89313 .79768 .97898 .95841
Total Math Test .93722 .87838 .95552 .91301 .98505 .97033
Composite Score .98886 .97785 .99328 .98660 .99317 .98639

Z6
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common factor variance." Common factor variance is defined as "the
variance that two or more measures share in common."

It can be seen from inspection of Table 4 that only one factor
was extracted for each of the three test administrations. In each
case, the total composite score had the highest loading with this fac-
tor. Since this loading represented the correlation between that score
and factor one, and since factor one was the only factor, it is clear
that the éomposite score was the best single measure of what was being
measured. By examining the communality for this composite score, it
was possible to determine the effectiveness of the composite score.

For the pretest, first posttest, and second posttest, the communalities
for composite scores were .98, .99, and .99 respectively. It was ob-
vious that little would be gained by utilizing subtest scores in multi-

variate analyses.

Level of Significance

An alpha level of .10 was selected for this study. There are
several reasons for this choice of significance level:

1. Since this study was the first attempt to design and test
remediation based on this particular theory, it was an exploratory
study which broke new ground.

2. The study was very brief (seven weeks) and the criterion meas-
ure was an achievement test. It is generally acknowledged that it is
extremely difficult to find differences under such conditions. Schwartz

'

and Oseroff (1975, p. 35) have summed up the difficulties of using
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achievement tests as dependent measures: "Other criticisms of stan-
dardized achievement measures include their insensitivity to signifi-
cant gains in studies of short duration.” Bloom (1964, p. 391) makes
a similar point:

The point of all this is that the research worker must not

expect major modification of teaching practices in a brief

period of time. Nor should he expect to secure signifiecant

evidence of growth toward new objectives in a single study

carried on over a one-year period. If possible, the research

worker must plan for two and even three repetitions of a

study which actively involves both teachers and evaluators

before significant student growth is likely to become evident.

Given the difficulty of demonstrating gains in achievement in
short studies, it may be that researchers have been discarding some use-
ful data because of unrealistically low alpha levels. This may have
contributed to the following statement by Berliner and Gage (1976,

p. 17): "In general, the evidence is sufficient to support the conclu-
sion that different teaching methods yield similar average results when
achievement of knowledge is used as the criterion."”

3. Many variables which cannot be controlled (motivation, parental
and peer relations, etc.) may add to the error term, making differences
more difficult to find. The ability to find differences if they are
there is termed the "power" of a given statistical test. Power is de-
fined by Downie and Heath (1974, p. 260) as the "probability of reject-
ing the null when it is actually false." Power, then, is equal to one
minus the probability of making a Type II error. A Type II error, oxr

beta, is the probability of not finding differences even though they

are there. One way to reduce beta, and thereby increase the power of
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the test, is to increase the sample size. Another way to reduce beta

is to increase the alpha level.

Repeated Measures Analyses

A two-way repeated measures analysis of variance was calculated
for children in each of the two Stages. The experimental and control
groups constituted the two levels of one factor, while the pretest and
first posttest constituted the two levels of the repeated factor. The
purpose of this analysis was to answer gquestion one: Do composite
scores on the ITBS improve after remediation of hypothesized deficits
in the Re-Cognition and Synthesis Stages?

Another repeated measures analysis was calculated with the pretest,
the first posttest, and the second posttest making up three levels of
the repeated factor. The purpose of this analysis was to answer ques-
tion two: Do gains (if any) hold up after remediation is ended?

The two repeated measures analyses of variance were necessary
at each stage in order to avoid throwing away data. Sixty-two children
took the first two administrations of the criterion measure while only
34 children took all three administrations. The first analysis at each
Stage examined the larger number of scores across two trials. The
second analysis at each Stage examined the smaller number of scores
across all three trials of the repeated measure. The calculations were
carried out by computer using the Fortran procedure recommended by
Veldman (1967). The analyses aimed at answering questions one and two

will be presented for Re-Cognition first and then for Synthesis.



Repeated Measures Analysis of Variance--
Re-Cognition Pretest and First Posttest
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Table 5 presents the mean standard scores for the group of 32

Re~Cognition children who took the first two tests; Table 6 presents

the source table from the repeated measures analysis of variance of

these data.

Table 5. Means of ITBS Standard Scores for Re-Cognition

across Two Trials

Trials
Groups bl b2
Experimental al 37.6250 41.4375
Control az2 38.6875 37.5625
Table 6. Source Table from ANOVAR of Re-Cognition Scores
across Two Trials
Source Ss daf MS F o)
Between Subjects 16769.608 31
A {(groups) 31.641 1 31.641 .057 n.s
Subjects within groups 16737.969 30 557.932
Within Subjects 1089.501 32
B (test) 28.891 1 28.891 .900 n.s.
AB 97.516 1 97.516 3.038 .089%*
B x Subjects within groups 963.093 30 32.103
63

Total 17859.107

* =p <10
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It can be seen that there was a significant interaction effect.

The interaction is diagrammed in Figure 4.

42

41 -

40 <

38 1

37 -

bl b2
(Pretest) (First Posttest)

Figure 4. Interaction of Two Trials with Two Groups
at the Re-Cognition Stage

In oxder to investigate the differences between the means, an
analysis of simple main effects as suggested by Kirk (1968) was carried
out. The source table for that analysis appears in Table 7.

Examination of Table 7 reveals a logical inconsistency. The
first two F ratios indicated no difference between experimental and
control groups at either of the two testings. However, we know from

the significant F for interaction in the repeated measures analysis of
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Table 7. Analysis of Variance Table for Simple Effects in Re;Cognition
Achievement Test Scores--Pretest and First Posttest

Source SS af MS F p

Between subjects

Between A at bl 9.031 1 9.031 .031 n.s.
Between A at b2 120.124 1l 120.124 .408 n.s.

Within cell 17701.062 60 295.008

Within subjects
Between B at al 116.281 K 116.281 3.622 *
Between B at a2 10.124 1l 10.124 .315 n.s.
AB 97.516 1 97.516 3.036 *
B x subjects within groups 963.093 30 32.103

Total 17859.107 63

* = p<.1l0

variance that the trends for the two groups were not parallel. ‘In
addition, the simple main effects test examining B at al indicated that
the rising trend of scores for the experimental group represented a
true increase.

One possible explanation for not finding differences between
experimental and control groups at posttest one may be related to the
size of the MS within cells, which is a pooled error term obtained in

the following way (Kirk, 1968, p. 265):

pooled error = SS , + S8
subj.w.grps. B x subj.w.grps.

af £ . + df £ ss .
or Sssubj.w.grps or B x subj.w.grps.

For this data the calculations are as follows:

pooled error = 16737.969 + 963.093 = 295.0177
30 + 30
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This is a very large error term. In discussing the problem of
pooled error, Kirk (1968, p. 265) makes the following statement:
In a split-plot repeated-measures design, MS,, .o3] may be com-
posed of heterogeneous sources of variance. Under these
circumstances, an F test for the simple main effects of treat-

ment A will be biased . . . . A general rule cannot be given,
for the extent of the bias is related to the discrepancy between

MSsubj.w.grps. a3nd MSp x subj.w.grps-
Huck, Cormier, and Bounds (1974, p. 116) in discussing procedures
often followed in repeated measures analyses when interaction effects
are found, make a statement which may give some insight as to why more
researchers have not reported this situation. They say:

In conducting tests of simple main effects, some authors com-

pare the various groups in the study at each separate level of

the repeated measures variable, while other researchers apply

the test for each group, comparing that group's performance

across the repeated measures variable. A few researchers con-

duct tests of simple main effects in both directions.
Unless the simple main effects tests were conducted in both directions,
as they were in this study, a logical inconsistency, if one were pres-
ent, would never be discovered.

In order to provide a second check on the existence of differ-
ences in experimental group means across the two tests, the means were
subjected to the Tukey test suggested by Kirk (1968). This procedure
also indicated differences between the experimental means. Since there
were only two means, no further tests were necessary. It was clear

that the experimental group scored higher on the first posttest than on

the pretest.
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Since the original ANOVA found an interaction effect, and since
the Tukey test affirmed differences in the two experimental group means,
the lack of an effect between experimental and control groups at b2 was
considered an artifact of the statistics, and a-true significant differ-
ence at the .10 level was assumed.

It appears then, that the experimental group improved after
remediation, while the control group did not. The answer to question
vone for the Re-Cognition Stage appears to be "yes."

Repeated Measures Analysis of Variance--
Re-Cognition Pretest, First and Second Posttest

In order to investigate question number two for Re-~Cognition,
another repeated measures analysis of variance was performed. This
time the analysis included all three levels of the repeated factor.

The N is lower for this analysis (N = 16) since not all the children
returned to take the second posttest which was administered three weeks
after the first posttest.

Table 8 presents the mean standard scores for the group of 16

Re-Cognition children who took all three tests.

Table 8. Means of ITBS Standard Scores for Re-Cognition
across Three Trials

Trials
Groups bl b2 b3
Experimental al 33.750 , 39.875 41.375

Control a2 35.500 32.500 33.375
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Table 9 presents the source table from the repeated measures

analysis of variance of this data.

Table 9. Source Table from ANOVAR of Re-Cognition Scores

across Three Trials

Source Ss af MS F P
Between Subjects 14286.813 15
A (groups) 247.521 1 247.521  .247 n.s.
Subjects within groups 14039.291 14 1002.8065
Within Subjects 1538.0 32
B (test) 60.875 2 30.438 .688 n.s.
AB 238,292 2 119.146 2.693 .084%*
B x Subjects within groups 1238.832 28 44.244
Total 15824.81 47
* = pg.1l0

The significant interaction effect indicates that the trends of the

three means are represented by divergent lines.

Figure 5.

This can be seen in

In order to determine precisely which means differed, an analy-

sis of simple main effects was carried out.

analysis appears in Table 10.

The source table for that

The same logical inconsistency occurred in this analysis as in

the previous analysis. No differences were found between experimental

and control groups at any of the three testings, but differences were

found in the three experimental means.
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Figure 5. Interaction of Three Trials with Two Groups
in the Re-Cognition Stage

Table 10. Analysis of Variance Table for Simple Effects in Re~Cognition
Scores--Pretest, First Posttest, and Second Posttest

Source ss af MS F p

Between Subjects .
Between A at bl 12.25 1 12.25 .034 n.s.

Between A at b2 217.563 217.563 .598 n.s.
Between A at b3 256.0 256.0 .704 n.s.

Within Cell _ 15278.123 363.765

Within Subjects
Between B at al 261.084 2 130.542 2.951 *
Between B at a2 38.084 2 19.042 .430 n.s.
AB 238.292 2 119.146 2.693 *
B x subjects within groups 1238.832 28 44.244

Total 336.698 47

* =p{.10
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In order to provide a second check on the existence of differ-
ences in experimental group means across the three test;, the means were
subjected to the Scheffé procedure suggested by Kirk (1968). This pro-
cedure also indicated differences among the means.

Since the original ANOVA found an interaction effect, and since
the Scheffed test affirmed differences in the three experimental group
means, the lack of an éffect between experimental and control groups at
b2 and b3 was considered an artifact of the statistics, and a true sig-
nificant difference at the .10 level was assumed.

Since there were three means in the experimental group, it was
necessary to compare these thrée means in order to find where the
differences were. To do'this, the t test suggested by Kirk (1968) was

employed. Table 1l presents the differences found.

Table 11. Analyses of Differences among Three Mean Achievement Test
Scores of the Experimental Group at the Re-Cognition Stage

bl b2 b3
, 33.75 39.875 41.375
bl
33.75 - * *
b2 .
39.875 . - n.s.
b3
41.375 -

* =p<.10
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This chart reveals that the experimental group improved between
bl and b2 and maintained this advantage, but did not increase it from
b2 to b3, although the trend is suggestive of growth between b2 and b3.

The application of this procedure to the control group is in-
appropriate since the simple main effects analysis for b at a2 was
insignificant. The control group did not improve immediately after
remediation, nor at the time of the second posttest.
Repeated Measures Analysis of Variance--
Synthesis Pretest and First Posttest

In order to investigate question one for Synthesis, a repeated
measures analysis of variance was performed with the pretest and the
first posttest making up the two levels of the repeated factor. The
W for this analysis was 30. Table 12 presents the mean standard scores
for the group of Synthesis children who took the pretest and the first

posttest.

Table 12. Means of ITBS Standard Scores for Synthesis
across Two Trials

Trials
Groups bl b2

Experimental al 71.533 73.533

Control a2 65.933 66.733
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Table 13 presents the source table from the repeated measures

analysis of variance of this data.

Table 13. Source Table from ANOVAR of Synthesis Scores
across Two Trials

Source Ss df MS F P
Between subjects 5453.734 29
A (groups) 576.60 1 576.60 3.31 .076*
Subjects within groups 4877.132 28 174.183
Within subjects 279.0 30
B (test) 29.40 1 29.40 "3.371 .078*
AB 5.4 1 5.40 .619 n.s.
B x subjects within groups 244.199 28 8.721
Total 5732.735 59
* = p «<.10

Examination of this table reveals that the interaction effect
was nonsignificant. This means that the trends of their scores across
time can be represented by lines which are parallel. Figure 6 depicts
this nonsignificant interaction. As can be seen; both groups improved.
However, no analysis of simple main effects was needed since there was
no significant interaction effect.

From these data, question number one receives a tentative ans-
wer of "no," although it cannot be answered conclusively. There was an
improvement of the experimental group, but this group's gain did not
exceed the gain made by the control group, though the trend is in that

direction. Perhaps if the remedial period had been longer, this trend
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Figure 6. Nonsignificant Interaction of Two Trials with Two Groups
in Synthesis Stage

would have manifested itself in a significant difference at posttest
one. Additional evidence could be obtained by examining the experi-
mental group for gains made between the pretest and the first posttest
in the analysis of the scores of those children who returned for the

second posttest.
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Repeated Measures Analysis of Variance=~-
Synthesis Pretest, First Posttest, and Second Posttest

This analysis was conducted in order to gather more evidence
toward answering question one for Synthesis, and to find out how the
initial gains would be affected by the three-week period between first
posttest and second posttest (question two).

Table 14 presents the mean standard scores for the group of 18

children in the Synthesis Stage who took all three test administrations.

Table 14. Means of ITBS Standard Scores for Synthesis
across Three Trials

Trials
Groups bl b2 b3
Experimental al 71.556 74.778 74.111
Control a2 66.333 67.667 64.222

Table 15 presents the source table from the repeated measures
analysis of variance of this data. Examination of this table reveals
that the interaction effect was significant. This means that the
trends of the means of the experimental and control groups are diver-

gent. This can be seen in Fiqure 7, which depicts the interaction.



Table 15. Source Table from ANOVAR of Synthesis Scores
. across Three Trials

108

Source SS af MS - F P
Between Subjects 4849.333 17
A (groups) 740.741 1 740.741 2.885 n.s.
Subjects within groups 4108.592 16 256.787
Within Subjects 353.999 36
B (test) 56.778 2 28.389 3.669 .036*
AB 49.593 2 24.796 3.204 .053%*
B x subjects within groups 247.629 32 7.738
Total 5203.333 53

=p <.10
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Figure 7. Interaction of Three Trials with Three Groups
in Synthesis Stage
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Table 16. BAnalysis of Variance Table for Simple Effects in Synthesis
Scores~-Pretest, First Posttest, and Second Posttest

Source . Ss dat MS F P

Between Subjects

Between A at bl 122.722 1 122,722 1.352 n.s.
Between A at b2 227.556 1 227.556 2.507 n.s.
Between A at b3 440.055 1 440.055 4.849 *

Within cell 4356.221 48 90.755

Within subjects
Between B at al ’ 52.080 2 26.04 3.365 *
Between B at a2 54.30 2 27.15 3.508 *
AB 49,593 2 24,796 3.204 *
B X subjects within groups 247.629 32 7.738

Total 5203.333 53 98.176

* = pe.lO

An inspection of this table and the interaction graphs revealed
that (1) the experimental group and control group were not significantly
different at the time of the pretest or the first posttest, (2) the
experimental group was significantly higher at the second posttest, and
(3) both the experimental and control groups means differ across the
tests. In order to find out precisely which means differ, a series of
t tests (Kirk, 1968) were carried out. Table 17 depicts the results of
these comparisons of the three means for the experimental group. ;t
can be seen that (1) the experimental group improved between the pre-
test and the first posttest, and (2) did not improve between the first
posttest and the second posttest, though they did hold their advantage.
Thus, the answer to questions one and two appears to be "yes" for these

data. Table 18 shows the same analysis of control group means.
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Table 17. BAnalyses of Differences among Three Mean Achievement Test
Scores of the Experimental Group at the Synthesis Stage

bl b2 b3
71.556 74.778 74.111

bl

71.556 - * *
b2

74.778 - n.s.
b3

74.111 -

* = p .10

Table 18. Analyses of Differences among Three Mean Achievement Test
Scores of the Control Group at the Synthesis Stage

bl b2 b3
66.333 67.667 64.222
bl
66.333 - n.s. n.s.
b2
67.667 - *
b3
64.222 -

* = p<.lo
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It can further be seen that the control group did not increase between
the pretest and posttest one, and decreased between posttest one and
posttest two.
Summary of Repeated Measures Analyses
of Variance Findings

The results of the analyses of the Re-Cognition data were gquite
clear-cut. The experimental group improved immediately after remedia-
tion, sustained that gain, and showed a rising trend between the first
and second posttest. The control group did not improve on either post-
test, and showed an overall downward trend for the two posttests.

The results of the analyses of the Synthesis data were not quite
sd clear-cut. On the analysis of the data from the children who took
the first posttest, both the experimental and the control group improved
slightly, though significantly. On the analysis of the data from the
children who took all three tests, the experimental group improved
immediately and sustained this gain on the posttest. The control group
did not improve 6n the first posttest, and actually declined by the
second posttest.

Why did the two analyses at this stage yield different results?
It should first be emphasized that in neither analysis did the experi-
mental group fail to improve immediately after remediation. The fact
that the control group also improvad in the first analysis could be a
reflection that there is a flaw in the theory or in the experimental
remediation. However, another possibility could be that the control

methods alsc remediated the component deficits at this stage. This
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could have occurred if the control teacher had a teaching style which
emphasized errors. This emphasis on errors could conceivably have
helped remediate the monitoring deficit hypothesized as most important
at the Synthesis Stage.

The control group did not show a significant improvement in the
second analysis because the sample size was smaller. With fewer degrees
of freedom, the small gain from pretest to first posttest was no longer
significant. The experimental group gained enough that the reduced

degrees of freedom did not affect the significance.

Reliability of Observers

Observers.coded teacher behavior at the end of every 30 second
time period. Eight categories were used for the experimental group.
Table 19 presents the results of the observations of the six observers

on the demonstration teacher at the beginning of the study.

Table 19. Observations of Demonstration Teacher by Six Observers

Group Child a Child B Cchild C

Observer I NI I NI I NI I NI
1 209 45 51 0 26 0 36 0

2 203 45 49 0 32 0 34 0

3 190 47 57 0 23 0 37 0

4 198 44 60 0 21 0 39 0

5 218 45 47 2 26 0 30 0

6 224 44 41 0 20 0 34 0
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This activity was carried out in order to establish the reliability of
the observers. Observations were carried out on three hours of teach-
ing behavior spread over three separate days. Total tallies are given
for instructional (I) and noninstructional (NI) behavior under the
categories of (1) group, (2) child A, (3) child B, and (4) child C.

Visual inspection of these totals reveals extremely good relia-
bility. As a mathematical check of this obvious reliability, the
Scott's Pi statistic for reliability of two observers was applied.

The formula is suggested by Flanders (1966) and appears

below:

77 =P, - P,

Too - 5,
Po is the percentage of agreement between two observers, and Pg is the
percentage of agreement which could be expected by chance. Po is ob-
tained by squaring the proportion of all tallies of both observers in
each category, summing these over all categories, and multiplying by
100.

Observer 1 was observed to be an extremely perceptive and accu-
rate observer, and Pi coefficients were calculated between his observa-
tions and the observations of each of the other observers. These Pi
coefficients for observers 2 through 6 were .94, .87, .89, .91, and .84
respectively. See Appendix I for calculations. Flanders (1966) sets
.85 as the desirable minimum level of reliability after intensive train-
iﬁg. Coefficients between .84 and .94 obtained in this study after the

short training period were considered good. The two control group obser-

vers demonstrated slightly less agreement with a Pi coefficient of .78.
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Achievement Gains and Teacher Attention

The knowledge that the observations were acceptably reliable
made it feasible to look at the effect of the amount of individual
‘attention on gains. Gain scores for the experimental group were com=-
puted by subtracting pretest composite scores from posttest composite
scorés and adding a constant of 20 to eliminate negative numbers. The
resulting figures were designated Gain Score 1 and Gain Score 2 for
the first and second posttests respectively. The observer records were
consulted and the total number of tallies received by each child over
the entire study for individual attention was determined. This number
was designated Attention. The Attention figure was then divided by the
total number of days present for that child and the resulting figure
was designated Average Daily Attention. Table 20 presents Gain Score 1,
Gain Score 2, Attention, Average Daily Attention and Teacher for every
experimental child.

Four Pearson Product Moment Correlation Coefficients were then
computed for each of the two stages. Average Daily Attention and
Attention were correlated with Gain Score 1 and with Gain Score 2 at
each stage. Table 21 presents the results. In each group of three
numbers, the top figure is the correlation coefficient, the middle num-
ber is the number of cases, and the bottom number is the level of
significance.

Though correlation coefficients calculated on. such small sam-
ples must be interpreted with caution, inspection of Table 21 reveals

large differences between the coefficients calculated for Re-Cognition
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Table 20. Attention, Gains, and Teachers of Experimental Children
in the Re-Cognition and Synthesis Stages
Average
Gain Score Gain Score Daily
1 2 Attention Attention  Teacher
Re~Cognition
1 36 48 461 16 6
2 23 25 502 18 5
3 32 610 21 6
4 33 22 415 14 6
5 9 863 30- 6
6 25 24 421 15 4
7 24 568 20 4
8 24 25 481 17 6
9 17 632 23 4
10 30 569 20 4
11 15 451 16 4
12 17 19 697 24 5
13 32 45 447 15 5
14 19 13 807 28 4
15 25 321 12 6
16 20 382 14 5
Synthesis
37 27 28 421 15 3
38 27 558 21 1
39 26 24 342 12 3
40 18 20 394 15 2
41 17 406 15 2
42 23 401 14 2
43 22 460 18 2
44 26 26 807 28 1
45 20 18 343 12 3
46 26 27 405 15 3
47 13 654 24 2
48 20 19 364 13 3
49 19 283 10 3
50 25 24 550 20 1
51 21 17 725 26 1
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Table 21. Pearson Product Moment Correlation Coefficients between
‘Average Daily Attention, Attention, and Gain Score 1
and Gain Score 2

Re~Cognition Synthesis
Gain 1 Gain 2 Gain 1 Gain 2
Average -.564 ~.593 .053 .037
Attention 16 8 15 9
.023* .122 .851 .925
Attention -.522 -.572 .076 .047
16 8 15 9
.038* .138 .788 .904°

and those calculated for Synthesis. Both average attention and atten-
tion has a significant negative correlation with Gain Score 1 at the
Re-Cognition Stage. In other words, those children who received the
most attention from their teachers improved the least between the pre-
test and the first posttest, and vice versa. There are several ways to
interpret this. It may simply be that the teachers were giving the
most attention to those children with the most severe problems.

‘ Another interpretation is that a causal relationship exists
between attention and gain for Re-Cognition children. It may be that
children who are experiencing difficulty must be'cut loose from their
teachers' ministrations and assume more responsibility for learning
themselves. These children may continually depend on their teachers
to supply answers and corrections, rather than attempting to learn the

correct responses themselves. Further experimentation would be
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necessary to clarify this point. Also, too much should not be made of
a correlation of -.52 or -.55 since only about 30% of the variance of
gain scores can be accounted for by the variance of attention. None
of the correlations for the Synthesis Stage were significantly differ-

ent from zero.

Analysis of Teacher Effect

A repeated measures analysis of variance was conducted at each
of the two Stages to find out if there was a teacher effect. For these
analyses, the three teachers made up the levels of the teacher factor,
while the pretest and the first posttest made up the two levels of the

repeated factor.

Re-Cognition Stage
Table 22 presents the means of the experimental Re-Cognition

children by teacher.

Table 22. Means of Experimental Re~Cognition Children
Broken Down by Teacher

Teacher " bl b2
4 39.667 41.333 n==6
5 y32.0 35.0 n=4

6 39.333 45.833 n==~6
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Table 23 presents the source table from the repeated measures

analysis of variance of these data.

Table 23. Repeated Measures Analysis of Variance of Re~Cognition
Children's ITBS Scores by Teacher on the Pretest and
the First Posttest

Source ’ Ss daf MS F he)
Between Subjects 7109.469 15
A (groups) _ 414.052 2 207.026 .402 n.s.
Subjects within groups 6695.417 13 515.032
Within Subjects
B (test) 116.281 1l 116.281 3.963 .065%
AB 36.802 2 18.401 .627 n.s.
B x Subjects within groups 381.416 13 29.340
Total 7643.967 31
* = p ¢.10

Inspection of this table reveals that there was no interaction
effect. This means that the trends of the mean standard scores can be
represented by parallel lines. No teacher had any more success than any
other teacher. The significant effect for test indicates an overall

improvement from pretest to posttest.

Synthesis Stage
Table 24 presents the means of the experimental Synthesis chil-

dren broken down by teacher.



Table 24. Means of Experimental Synthesis Children
) Broken Down by Teacher
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Teacher bl
1 71.750
2 73.40
3 69.833

76.500

72.0

72.833

Table 25 presents the source table from the repeated measures

analysis of variance of these data.

diagrammed in Figure 8.

Table 25. Repeated Measures Analysis of Variance of Re~Cognition

Children's ITBS Scores by Teacher on the Pretest and

First Posttest

The significant interaction is

Source SS daf MS F P
Between Subjects 1925.466 14
A (group) 37.825 2 18.913 .12 n.s.
Subjects within groups 1887.642 12 157.303
Within Subjects 154.005 15
B (test) 30.0 1 30.0 4.677 .049*
AB 47.025 2 23.51 3.665 .056*
B x Subjects within groups 76.975 12 6.415
Total 2079.465 29

* = p <.10
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(Pretest)' (First Posttest)

Figure 8. Interaction of Three Teachers with Three Trials
in Synthesis Stage

It can be seen that Teacher 1 made the most progress with her
children while Teacher 2 made the least progress. It was decided to
examine the graphs made on Teacher 1, 2, and 3, as well as the Experi-
mental Check Sheets filled out on Teachers 1 and 2, in order to deter-
mine if there were differences in the way these teachers used the
teaching methods. Experimental Check Sheets for Teacher 3 were not
examined because this observer did not demonstrate reliability on this

sheet during the training phase.
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Observers' Perceptions of Synthesis Teachers

Reliability of observers on thé behavior graphs has already
been discussed. During the observer training, observers also filled
out Experimental Check Sheets on the demonstration teacher for two
one~hour sessions. Observers 1 and 2 produced identical check sheets
for both one-hour observations. No mathematical check of reliability
is necessary since there was perfect agreement.

All Experimental Check Sheets filled out on Teachers 1 and 2
were examined. It was immediately obvious that the two sets of check
sheets were nearly identical for every item except one. Question 1 on
the Experimental Check Sheet elicited a judgment as to whether the
remedial session was relaxed, sopewhat relaxed, somewhat intense, or
intense. These responses were coded 1 to 4 respectively. This was
the only item which showed any great difference between Teacher 1 and
Teacher 2. The mean score for this item for Teacher 1 for 56 check
sheets was 3.88. This indicates that the observer's perception of
Teacher 1l's remedial intensity was between "somewhat intense" and
"intense." The score is closer to "intense" for Teacher 2, the mean
score on this item was 2.20. This indicates that the observer's per-
ception of Teacher 2's remedial intensity was between "somewhat in-
tense" and "somewhat relaxed.” The score is closer to "somewhat
relaxed."

For this study, "intensity" was defined as keeping a business-

like atmosphere, continually keeping the child at the edge of his
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ability with work that was difficult but not impossible, and keeping a
constant f£low of work before the child.

Also of interest is the fact that Teacher 2 reported deviations
from the lesson plan during 17 sessions, while Teacher 1 reported devi-
ations on only two occasions. The fact that Teacher 2 did not follow
the lesson plans as closely as Teacher 1 could have also played a role
in the differential progress of the students of the two teachers.

The observers' graphs of behavior of Teachers 1, 2, and 3 were
examined next. (See Appendix J for these data from all observers.) It
had already been established that there was not a significant correla-
‘tion between time spent with a pupil and growth on the achievement meas-
ure. Therefore, the eight categories of observations were collapsed
into four categories: (1) individual instruction (i-i), (2) individual
noninstruction (i-n), (3) group instructional (g-i), and (4) group non-
instructional (g-n). Table 26 presents the total percent of time spent

at each of these activities by Teacher 1l and Teacher 2.

Table 26. Percent of Time Spent in Various Behaviors by
Teachers 1, 2, and 3

Teacher ©oied i-n g-i g-n
1 48.5% 1.4% 46.6% 3.5%
2 37.1% 1.6% 59.5% 1.8%

3 31.1% 0 65.6% 3.4%
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It can be seen that the teacher whose children made the most
progress (Teacher 1) spent more time in individual instructional activ-
ities than Teachers 2 and 3. At first thought, this seems inconsistent
with the finding that at the Synthesis Stage, time spent in individual
work with a child was not correlated with gains made. It must be re-
membered, however, that correlation is based on the individual rankings
of attention and gains. Perhaps it is not only the child who is re-
ceiving the individual attention who benefits from it; perhaps it is
beneficial to the entire group. The children who receive the most help
may very well be those with severe problems and, therefore, have the .
least probability of making large gains. This would explain the ab-
sence of a correlation between attention and gain.

How individual attention could benefit the others in a group
may become apparent if the component deficits for Synthesis were con-
sidered. The most important deficit hypothesized at this Stage is a
monitoring deficit, which was defined as the ability to note and cor-
rect errors when these occur and to ignore correctness. The three
members of each tutoring group were seated around a table. Perhaps
when the teacher directed her attention to cne individual, it served
to call everyone's attention to real errors. On the other hand, when
the teacher engaged in group feaching, she may have spent most of the
time calling attention to correct responses or giving rules, thereby
neglecting the monitoring deficit. This explanation is conjectural
and another possible explanation is that differential progress is re-

lated to teacher or child variables not measured in this study.
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Observer Perceptions of Control Group

Control group observer graphs were examined in order to permit
a more complete description of the sessions. Frequency rates and per-
centages for the two control teachers can be seen in Appendix K. By
further collapsing the categories, it was possible to compare percent-
ages of time spent in the various basic skills. Table 27 lists the
percentages of time spent in various aétivities for both control
teachers. The numbers across the page represent: (1) academics other
than (2) reading, (3) math, (4) spelling, (5) writing, and (6) non-

teaching.

Table 27. Percentage of Time Spent in Academic Areas
for Control Teachers

Teacher 1 2 3 4 5 6
A 15.4 37.8 ©33.0 5.1 3.2 © 5.5
B 11.5 41.8 20.9 11.7 9,2 4.9

Control Teacher A spent 79.1% of her remedial time on the basic
skills of reading, math, spelling, and writing. Control Teacher B
spent 83.6% of her time on these subjects. It appears that these con-

trol group teachers did follow their instructions to emphasize the

basic skills.
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Handwriting Sample

A handwriting sample was collected from all the children at the
beginning and the end of the study. No attempt was made to quantify
something as subjective as handwriting improvement. However, teachers
of the experimental group reported that many of these children had made
great gains during the course of the study. The experimental activ-
ities called for a great deal of handwriting and many students may not
have been in a classroom with even a moderate emphasis on writing.

) Man& children improved in handwriting, but only three samples will be
included here. These three examples were selected as demonstrating
especially obvious improvement. In Figure 9, the samples taken at the
beginning of the study will be labeled "pre," while the samples taken
at the end will be labeled "post." Names have been removed from the

samples. The passage was dictated to the children.
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CHAPTER 5
SUMMARY

The remediation of learning disabilities is complex because
there is no one method or set of methods agreed upon by a majority of
experts as effective, or empirically supported by the bulk of the re-
search literature. In the past, LD remediation has tended to be either
readiness or academic oriented. Perhaps what is needed is a new start

which begins with the major focus on the handicap itself rather than on

test scores. This focusing on the handicap may expose important com-
ponents from both readiness and academic categories. If common charac-
teristics of the handicap can be defined, remediation can become
somewhat less individualized and prescriptions will require a little

less expertise.

Statement of the Problem

The purpose of this study was to design and test theory-based
remediation on a group of students who qualified as learning disabled
as defined by the Kass (1977) theory. Two questions were investigated:

(1) Do composite scores on the Iowa Tests of Basic Skills (Hieronymous

and Lindquist, 1971) improve after remediation of hypothesized deficits
in the Re~Cognition and the Synthesis Stages?, and (2) If so, will

these gains hold up after remediation is ended?

131



132

Review of the Literature

The literature on remediation of learning disabilities was re-
viewed in four sections: (1) sensory training, (2) perceptual-motor
remediation, (3) academic remediation, and (4) psycholinguistic remedia-
tion. Major studies on efficacy of the above four types of therapeutic
contributions were reviewed, with emphasis on those which found remedial
training to be effective. Design weakness in much of the research to
date makes it impossible to draw definite conclusions concerning reme-
dial methods. Some types of research which have been lacking in much
of the literature in the field of remediation are: (1) theory-based
research, (2) research which incorporates both readiness and academic
remediation, and (3) research which makes an effort to control and des-

cribe both experimental and control treatments.

Sampling Procedure

In a previous study (Kass et al., in preparation), a variety
of tests and subtests were administered to a large number of learning
disabled and nonlearning disabled children. The scores were subjectea
to a discriminant function analysis at each Stage. Discriminant analy-
ses revealed a 15- to 20-minute battery which could discriminate with a
high degree of accuracy for each developmental Stage in this study.

In this study, these tests and subtests were administered to
134 children out of 200 who had been identified as learning disabled
by personnel in two Tucson school districts. Staffing reports were
examined for IQ and achievement factors. Eighty-five children were

selected and placed on a list which was rank ordered on the basis of
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the discriminant scores from highest to lowest probability of having
learning disabilities as defined by the Kass (1977) theory. Parents of
the selected subjects were invited to have their child participate,
beginning with the first name on the list. This procedure was followed
until 36 Re-Cognition Stage (ages 8~11) and 36 Synthesis Stage (ages 1ll-
14) children were obtained. The children were randomly assigned to

experimental and control groups within each Stage.

Criterion Measure

The Iowa Tests of Basic Skills (Hieronymous and Lindquist,

1971) were administered on the first two days of the study as a pre-
test. The alternate form of the same test constituted the first post-
test and was administered after seven weeks on the last two regular

days of the study. In order to assess long-term gains, the original
form was administered as a second’posttest after a time lapse of approx-
imately three weeks. Sixty-two of the children took the pretest and

the first posttest, while 34 of them took all three test administra-

tions.

Remediation
The remediation was designed by referring to the Kass theory
and by designing tasks which appeared to be consistent with the defi-
cits hypothesized at each Stage. Two packages of remediation were
designed for the experimental group, one for the Re-Cognition Stage,
and one for the Synthesis Stage. 1In the Re~Cognition Stage, the tasks

were aimed at the deficits of (1) haptic discrimination, (2)
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visualization, and (3) figure~-ground. In the Synthesis Stage, the
tasks were aimed at the deficits of (1) monitoring; and (2) visual-
auditory-haptic coordination. Each package included lesson plans for
29 days of remediation. The six experimental teachers underwent one
week of training conducted by the researcher. The two control group
teachers designed a typical summer school program emphasizing basic
skills.

The study was conducted during seven weeks in the summer. The
children received the experimental remediation in groups of three and
each teacher taught two one-hour sessions per day. Control group
teachers taught two one-hour sessions per day also, and had groups of
nine students each. The discrepancy in teacher-student ratio was
deemed permissable since (1) this experiment did not pit one method
against another in an effort to f£ind the "best" one, (2) the method
was considered crucial, not group size, and (3) the control group ex-
isted primarily as a guard against achievement loss due tp non-

intervention.

Teachers and Observers

Six experimental teachers were trained by the researcher in the
week prior to the beginning of remediation. These teachers attended
lectures on how to administer the remediation and they observed a mas-
ter teacher using the remediation with groups of three learning dis-
abled children at each Stage. The teachers were all practicing

learning disabilities teachers with at least one year of experience.
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Eight observers practiced making observations during these demonstra-
tion lessons and the results were used to test inter-rater reliability.
The purpose of the observers in experimental and control groups was to
allow for a fuller description of methods used in each group, since a
lack of description of methods was a fault discovered in many remedial

studies reviewed.

Results
Three sets of achievement test scores were gathered in this

study. The 15 different scores on the Iowa Tests of Basic Skills at

each trial were subjected to a principal component analysis in order
to help decide whether the data should be treated in a univariate or

a multivariate fashion. In all three cases, only one factor was ex-
tracted and all subtests were rather heavily loaded on that factor.
The composite score was especially heavily loaded on the one factor
and was selected as the score to be analyzed. Two repeated measures
analyses of variance were calculated at each Stage. The first analy-
sis looked at immediate gains only, while the second analysis examined

gains made immediately and at the time of the second posttest.

Re-Cognition Stage

At the Re-Cognition Stage, the first analysis indicated that
(1) the experimental group improved after remediation, while (2) the
control group stayed the same. The second analysis at the Re-Cognition
Stage indicated that (1) the experimental group improved immediately

after remediation, (2) the experimental group sustained but did not
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increase their lead over the control group, and.(3) the control group
did not improve at either of the testings. The experimental remedia-
tion at the Re-Cognition Stage appeared to produce modest but signif-
icant gains in achievement test scores which were sustained up to three

weeks after remediation.

Synthesis Stage

At the Synthesis Stage, the first analysis indicated that both
the experimental and control groups made significant gains. The first
analysis did not conclusively answer the question concerning immediate
gains. The second analysis indicated that (1) the experimental group
improved between the pretest and the first posttest and sustained that
gain on the second posttest, and (2) the control group did not increase
between the pretest and posttest one, and decreased between posttest
.éne and posttest two. The two analyses, at this Stage, presented con-
tradictory evidence concerning immediate gains. What can be said, how-
evér, is that the experimental methods produced a significant long-
term improvement in relation to the control group performance.

Gains were modest at both Stages, but the experimental methods
produced a consistent improving trend in achievement test scores.
Longer training would quite possibly have resulted in larger gains.
Especially encouraging was the fact that the experimentél gain consis-
tently held up over the three-week period between posttests one and

two.
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Conclusions

Two questions were asked: (1) Do composite scores on the Iowa
Tests of Basic Skills improve after remediation of hypothesized deficits
in the Re-Cognition and the Synthesis Stages?, and (2) If so, will these
gains hold upAafter remediation is ended?

For Re-Cognitioﬁ Stage subjects, the answer to question one
concerning immediate gains was "yes." The answer to question two con-
cerning long-term gains was also "yes."

For Synthesis Stage subjects, the answer to question one was
not conclusive. One analysis was negative and one positive. 1In the
positive analysis, gains were immediate and held up over time, and the

answer to question two was "yes."

Obsexver Data

Inter-observer reliability was established through use of the
Scott's Pi coefficient computed with the observations of the behavior
of the demonstration teacher made by all observers during the training
week. This made possible an analysis of the effect of teacher atten-
tion on gains and an analysis of whether there were differences in the

way the remediation was administered.

Achievement Gains and Teacher Attention

A number representing total attention for each child was ob-
tained from the observer graphs. This figure was divided by the days
present and an average daily attention figure was obtained. These two

attention figures were correlated with gain scores for posttest one
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and posttest two for every child. No significant correlations were ob-
tained at the Synthesis Stage. Attention was uncorrelated with gains.
At the Re~Cognition Stage, significant negative correlations were
obtained, indicating that as attention per child increased, gains de-~
creased. It may be that teachers gave the most time to the most handi-
capped children who had the least chance of making gains. Another
possible interpretation from this data is that Re-Cognition Stage chil-
dren on the average make better gains when given adequate, but not

excessive attention.

Analysis of Teacher Effect

An analysis was done on mean achievement test scores of all
experimental children assigned to each teacher at each Stage to deter-
mine whether there were any experimental teachers whose students made
more progress than the students of other teachers. No differences were
found at the Re-Cognition Stage, where all teachers had students who
showed upward trends. Differences among teachers were found at the
Synthesis Stage, however, where Teacher 1 made the most progress, while
Teacher 2 made the least. Observer graphs for Teachers 1, 2, and 3
were examined, as well as the Experimental Check Sheets for Teachers 1l
and 2. The Experimental Check Sheets for the two teachers were nearly
identical for every item except the item dealing with remedial inten-
sity. Intensity was rated subjectively by observers and was defined
as keeping a business-like atmosphére, continually keeping the
child at the._edge of his ability with work that was difficult but.

not impossible and keeping a constant flow of
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work before the child. On this item, the teacher with the moét prog-
ress scored higher than the teacher with the least progress. In
addition, the teacher with the least progress reported more deviations
from the lesson plan than did the more successful teache;.

Observers' graphs for the three teachers revealed that the most
successful teacher engaged in more individual instruction and less
group instruction than the two less successful teachers. This may have
been due to a "beneficial group effect" occasioned by individual in-
struction. It may be that when individual help is offered, the bene-
ficial effect of concentration on real errors may help the entire group;
Group instruction, on the other hand, may emphasize rules and correct-
ness, rather than error detection,.a crucial part of the monitoring
deficit hypothesized at the Synthesis Stage. No direct correla;ion
may exist between attention and gain since children receiving the most
individual attention may be less likely to make large improvements.
Another possibility, of course, is that Teacher 1 was more successful
than Teacher 2 because of teacher or child variables not measured in
this study, such as rapport between teacher and pupil, pupil motiva-

tion, teacher motivation, etc.

Observer Perceptions of Control Teachers

Observer graphs for the control group revealed that both con-
trol teachers followed their instructions and carried out programs with
a large proportion of their total remedial time concentrating on the

basic skills of reading, math, spelling, and writing.
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Handwriting Samples

Experimental teachers reported that it appeared to them that
many of their students made gains in handwriting. Three samples of the
"before" and "after" type were included. These three children made

especially obvious gains.

Subjective Reports of Gains

Some parents and teachers called after public school began to
say that they had noticed imarked changes in attitude or achievement of
their students. In some cases, these children had shown little or no

gains on the achievement measure.

Implications

The results of this study indicated that remediation founded on
the Kass (1977) theory could be of use in determining initial remedia-
tion for children who qualify as learning disabled as defined by the
theory. 1In the Re-Cognition Stage, the advantages were especially
clear-cut, but modest though significant gains were also found at the
Synthesis Stage, especially at the delayed testing time. The long-term
advantage of the experimental methods over the control methods found at
the Synthesis Stage might serve as a reminder to teachers, administra-
tors, and program evaluators that the effects of different remedial
methods on achievement should be compared after a period of time has
elapsed following remediation. Differences in achievement may be found

at that time which were not found immediately after remediation.
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The finding that individual attention of the teacher is nega-
tively correlated with gains at the Re~Cognition Stage could mean that
children at this Stage tend to rely too much on getting the answer from
the teacher in a tutoring situation. If this is true, teachers should
try to strike a balance between providing support and making it clear
that the child is responsible for his own learning. The finding that
the most successful experimental teacher at the Synthesis Stage was
rated as maintaining more remedial intensity than the least successful
Synthésis Stage teacher might mean that remedial intensity is an impor-
tant variable in learning at the Synthesis Stage. Further research
might test this conjecture.

Individual attention directed toward one child may be benefi-
cial for all members in a small tutoring group at the Synthesis Stage.
Further research might be necessary to test this also and should vary
the amount of attention directed at different children in a tutoring
group while holding the methods constant. Achievement might be pre-
tested and posttested, and gains analyzed.

Additional research is needed on the remedial methods designed
for this study. Refinement of remedial methods, longer remedial peri-
ods conducted during the school year, comparison with diagnostic pre-
scriptive methods, and different criterion measures of attitude and
achievement are variations for possible future studies.

The search for homogeneity within the handicap has been a
frustrating one, and one which has leé some to despair of the concept,

and give up the search. Yet, to assert that learning disabled children
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are heterogeneous in many ways does not preclude homogeneity on other
factors. This study has been one in a series whose ultimate goal has
been the diséovery of séme homogeneous factors within the handicap.
This was the first step in attempting‘to apply knowledge gained about
this assumed homogeneity to the production of methods to be used by

teachers with children..



Researcher

Wissink (1972)

Kaiser (1974)

DeRuiter (1973)

Johnson (1973)

APPENDIX A

RESULTS OF RESEARCH ON THE THEORY BASE

Results

Experts surveyed for component deficits of
learning disability. Five most discriminating
component deficits:

l. Reading comprehension deficit

2. Attention deficit

3. QAuditory-visual coordination deficit

4. Writing deficit .

5. Auditory speed of perception deficit

Found five factors with 22 components. Factors
he found were consistent with the five stages
hypothesized by the theory.

Found that five subtests would best separate LD
from non-LD children:

l. Digit Span-~Wechsler

2. Arithmetic--Wechsler

3. Knox Cubes~--Arthur Point Scale

4. Reading Comprehension--Gates MacGinitie

Reading
5. Abstract--Concrete and Words per Sentence,
Picture Story Language Test

These tests measured the following five
deficits respectively:

l. Auditory short-term memory

2. Mathematical comprehension

3. Attention

4. Reading comprehension

5. Writing

Third grade and LD teachers agreed on deficits
most indicative of ILD:
1. Monitoring (Synthesis stage)
2. Auditory-visual coordination (Synthesis)
3. Visual figure-ground (Re-Cognition)
(Deficits taken from Wissink outline)
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Researcher

Deshler (1974)

Lewis (1975)

Havertape (1976)

Kass et al.
(In preparation)

Found
1.
2.
3.

Found
1.
2.
3.

Found
1.
2.
3.
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Results

three deficits in Synthesis stage:
Reading comprehension

Writing

Sound blending (later called prediction)

three deficits in Memory stage:
Hyperexcitability

Short-term memory span
Rehearsal

three deficits in Communication stage:
Mathematical comprehension

Reading comprehension

Writing

Also found LD children were impulsive and
random guessers.

Verified existence of component deficits found
by previous studies and hypothesized by theory
in oldest three stages. See Appendix B for
list of tests and component deficits.



APPENDIX B

TESTS AND COMPONENT DEFICITS FROM THE FIELD TEST!

Component Disabilities Suggested Tests

Memory Function (from 18 months to 8 years of age) is the reproduction
of sensory impressions when these are no longer present.

1. Hyperexcitability/ Tapping Sequence from the
Hypoexcitability--deficit in McCarthy Scales of Children's
ability to control own reactions Abilities
to stimuli, resulting in 2 1/2 to 8 1/2 years
diminished input.

2. Short Term Memory Span--deficit Numerical Memory from the
in ability to retrieve sensory McCarthy Scales of Children's
input immediately. Abilities

3. Rehearsal--deficit in ability Verbal Memory and Pictorial
to practice input for later Memory from the McCarthy Scales
recall. of Children's Abilities

Re~Cognition Function (from 8 to 1l years of age) is an understanding
of semantic meaning (as in synonyms, antonyms, and homonyms) and
structural meaning (as in tenses, prefixes and suffixes).

4. Kinesthetic Discrimination-- Wechsler Intelligence Scale

deficit in ability to note for Children--Revised
differences within muscle
sensations.

5. Tactile Discrimination-- Benton Finger Agnosia Test

deficit in ability to note
differences in the sense of
touch.

l. Kass et al., in preparation
145
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Component Disabilities Suggested Tests
6. Figure-Ground--deficit in Visual and Auditory Bbsurdities
ability to gain meaning from from the Detroit Tests of
Learning Aptitude
7. Visual Closure--deficit in Raven's Coloured Progressive
ability to gain meaning from Matrices

incomplete stimuli.

Synthesis Function (from 11 to 14 years of age) is the automatlzatlon

of modes of response to the environment.

8.

10.

11.

12.

Listening Comprehension-- Durrell Listening-Reading

deficit in ability to gain Series, Grades 7-9

meaning from auditory stimuli.

Temporal-~deficit in ability The Time Appreciation Test
to organize oneself in time.

Prediction--deficit in ability Blending Test, Stanford Diag-
to monitor one's skill. nostic Reading Test, Level II
Auditory-Visual Coordination=-- Monroe Word Discrimination Test

deficit in ability to associate
information from two sensory
systems.

Visual-Haptic Coordination-- Monroe Visualization Test
deficit in ability to associate

information for more than two

sensory systems.

Communication Function (from 14 years of age and up is the process by

which knowledge of the environment is meaningfully expressed, either
consciously or unconsciously.

13.

Mathematical Comprehension-- Mathematics from the Peabody
deficit in ability to deal Individual Achievement Test

with quantitative concepts.
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Component Disabilities

Suggested Tests

14.

15.

Reading Comprehension--deficit
in ability to gain meaning from
the printed page.

Writing--deficit in ability to
communicate meaning in the
written word.

Reading Comprehension from
the Gates-MacGinitie Reading
Tests

Picture Story Language Test




APPENDIX C

RE-COGNITION LESSON PLANS

Day 1

1.

2.

VISUALIZATION (imagery) 15 minutes

Long ago it was good manners to make a lot of noise while eating.
People were told to smack their lips loudly. The louder they
smacked them, the more tasty the meal. This was a way of letting
the cook know how much they liked the food.

Fernald

good

man ners manners
good manners

eat ing eating
loud 1ly loudly
smack

their

lips

smack their lips

this was a way

how much

how much they liked

how much they liked the food

the louder they smacked

WORD OR NUMBER STUDY (no writing) 10 minutes

Read the story to the children again.
Give the children their copy of the story for choral reading con-
centrating on pronunciation.

Syllables: How many syllables are there in the words I say?
(Teacher reads the word, pausing between syllables. All children
respond as to the number of syllables. Teacher should listen care-
fully, making sure all children respond correctly. Repeat the word
stressing the division. Then have all children point to the word
in their copy of the story. Check to assure that all children have
the correct word.)
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long loud ly
man ners them
noise lips
eat ing loud er
smack meal

Now the teacher repeats all the words without pausing between
syllables. The children are to again say how many syllables are
in each word. When this has been successfully accomplished, have
the children say each word, one child at a time, pausing between

syllables where applicable.

Inflections

Suffixes: Teacher should ask the children to repeat the letters.

eating the letters i-n-g are the ending
letting the letters i-n-g are the ending
loudly the letters l-y are the ending
louder the letters e-r are the ending
liked the letters e-d are the ending
Number:
lips more than one means we have to add an g to lip

Pronunciation clue: Two o's in a row (double o) have two pronunci-
ations. Sometimes they sound like the double o in cook (also book,
look, hook). The other sound they can make is the sound they make
in food, (also hoop, noon, moon).

VOCABULARY BOOK 20 minutes

Read story orally to children again.

Have them draw a picture. Then have them paste their copy of the
story under the picture they have drawn in the notebook.

Have children practice reading the story aloud, one at a time.
Have the children make up a title for the story and practice
writing it before transferring it to the notebook. '

Have the children make two columns in the notebook. One is headed
cook, the other moon. Orally present them with the following words.
They tell whether the word is a word which sounds like cook, or one
which sounds like moon. They then practice writing the word on
scratch paper, then transfer to the appropriate column in the note-
book.






