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ABSTRACT

Cognitive Control Functioning and Spontaneous Speech: Intensive Case
Studies of Audio-Psycho-Phonological Remedial Tra}ning with Five Dyslexic
Boys

The study for effective remediation of dyslexia remains plagued with
ambiguity despite a long history of diagnostic and remedial investigations
into the underlying problems and possible treatment programs for such
children. Reading problems of such a severe nature ;t the academic level
are.sometimes seen‘as the end result of pooriy developed underlying pre-
academic skills. The heterogeneity of the problems found in these children
has contributed to the inmability to delineate effective treatment programs
at the aéademic level, The present study examined the effectiveness of

the AudIo-Psy;ho—PhonoIogical_(AP?) remedial training program for language

related problems, one of which is dyslexia. The cognitive control func- 5:3“3

tioning and spontaneous speech patterns of chahge were carefully assessed,
via cognitive control tests and language development tests, in five
dyslexic males as they p&rsued their individual APP remedial training pro-
grams. The four boyé conﬁidered successfully remediated accodrding to APP
standq;ds all demonstrated positive change iﬁ cognitive control function-
ing and spontaneous speech in line with age/grade expectancy and intellec-
tual poten;jal. -Cognitive control réorganization occurred mainly in the
first or Passive Phase of the program while spontaneous speech measures
showed their greatest improvement during the second or Active Phase. The
one lad who was not successfully remediated showed only small ﬁositive
change§ during the course of the APP training program. The pattern of
test results are discussed iﬁ ferms of the theories of Alfred Tomatis and

-~

Sebastiano Santostefano as well as relevant literature on the importance

s
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- INTRODUCT | ON -

In our modern world the attainment of the skill of reading is so very
essential for economical survival that an individual who cannot read is
likely to have severe difficulty finding:a self fulfilling niche within
our preseng_;ay society. Reading i§ the most serious task presented to
children in school. They need this facility in order to attain informa-
tion.- Initially the art of reading must be learned as a skill for its
own sake but evgntua]ly the skill i; important to the learniné of almost

_all other academic subjects. Naturally a child experiencing difficulty
in learning to read is of major concern to his teachers, his parents,
med}cal personnel, and himself.

A history of the study of children with difficulty in reading indi-
cates that late in the nineteenth century the medical profession and the
educationalists became aware of the fact that there did exist children
who seemed to be of average or better intellectual ability; were capable
of performing adequately on school related and non school related tasks;
but, who seemed to have a particular difficulty in relation to reading.
This handicap became known as dyslexia. While the medicél profession ob-
served and attempted to diagnose the problem from a neurophys:o]ogigal—’-ﬁ
point of view the schools, who were glven the job of teaching these chiid-
ren on a daily basis, became more concerned about the treatment and manage-
ment of such children. By the mid twentieth century parents became invol-
ved and supported research and the development of programs to assist their
children who did not aﬁpear to be improving under the medical and educa-
tional thrusts of.the first half of this century. (Critchely, 1970;

Thompson, 1966)
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. . Over the years, from the late nineteenth century to the present day,

countless investigation; in the diagnosis and/or treatment of dyslexia

have been conducted. True, many children hs;e been assistéd but there

still remains a certain cgre who fall by the gaysfde,.so to speak. These

are the children of averaée or better intellectual potential; who have had

amplgnopportunity to learn; are free from specific organic impairments and

emotional problems yet do not improve adegquately with the current remedial

reading programs.

A more recent investigator of the problems of the dyslexic is Dr.
Alfred Tomatis of France. This man's keen interest in the langgage-]isten-
ing apptitudes of pecple led him to develop the Audio-PsyFFb\PhonologicaI
(APP) theory of language development and language related\problems. By
way of this interest he-fell upon dyslexia as one of the possible outcomes
of faulty early language learning. His treaément of dyslexia, via native
language development, hits at the bas[s of many of'{he modern theories
of reading. That is, several of the most recent theories (Bannatyne, 1971, ’
1973; Fries, 1972; Gibson, 1972, 1975; Goodman, 13968, 1972; Wiener & Cro&er, ~
1967) describe reading as a language related subject rather than simply a
visual perceptual task. Tomatis perceives both as important but sees Qne's
native language as the link that brings it all together. That is, per-
ceptual system§ enable one to relate to the environment froh within and
without while mature language development permits the cochlear system to
become the integrator that pulls this all together via its neurological
connections with the cerebellum and the cortex. {Tomatis, 1978) The

attainment of early reading skills depends upon certain visual and audi-

tory perceptual functions which should develop in the pre school years
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along with the early development of language as communication. within a
soecial milieu. Then, to obtain accurate information‘;rom what is»read,
the child needs to have language, as a tool for communfcafqon, aQailable
to him. -' .

-Although Tomatis' definition of dysleﬁ?hjis broad (Tomatis,,1978)-it )
explains in part the heteroge&eity of the symptoms found in dyslexic . |
children. The APP remedial training program purports to ai?ow the indivi-
dual to reexperience his language development a; it should have beégnénd;
thereby gives him a second chance to build the pre school foundation to
oral and written language. “

Two areas of development which .have frequently been seen as pd#tinent

. to the understanding of the dyslexic child's problems have beeﬁ cognitive
development énd language development. The present study attempts to in-
vestigate the influence of an APP remedial traininé p;ogrém on the cogni-
tive control and spontaneous speech functioning of children throughout a
remedial program. This hopefully will shed some light on the developmental
importance.of these two prerequisités to,reading as well as on the role
£Hat APP'training plays in their remediation, if at all,

In order to study the nature of this controversial treatment plén

and its possible influence on cognitive control Fugctioning and spontaneous
speech, five intensive case studies have béen conducted. This particular
research project was carried out in conjunction with tWwo other doétor;l.
,Egudggas who studied the same five dyslexic boys. One examined the

changes in perceptual processing and academic skills, and the second as-

sessed the changes in psycho-social and personality variables.



The f:rst chapter of this thesis deals with the history of the pro-
blem of |dent|f|cat|on and remediation of dyslexia. . The second chapter
describes the design used to carry out the present studyu The third chap- -
ter gives a detailed account of the APP treatmentrand its outcomes on
each of ﬁhe Five boys chosen for this research project. THe fourth chapter
presents the results of the cognntlve control and spontaneous speech tests

while the flfth chapter discusses these results -

— ' . v
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. . CHAPTER 1.

Review of the Literature

The present study proposes to investigate the nature of changes in

-

cognitive contro]’functioning and spontaneous speech of five dyslexic

&

‘boys enrbjled in a ten month Audio-Psycho-Phonological remedial treatment

:

program. This first chapter consists of five main parts. An initial
section reOiew; the p;oblem of dyslexia as it has evolved through history,
leadfng £&\an operational definition for the present study. The second
section congiders a number of current theories of reading in order_to
understana the many prerequisites of this socially important skill which
are being investigated in the present study in the form of cognitive
control and spontaneous speech functioning. A third section explains

Dr. Alfred Tomatis' theory of dyslexia showing how such a theory proposes
to explain the uaderlying dynamics and the gradual evolution of the many
prerequisites to successful reading. . The concept of the Tomatis Audio-
%sycho-Phonological remedial training program is also explained at this
time. The fourth and fifth sections of this chapter deal with Cognitive

Controls and Spontaneous Speech respectively. Adequate fupctioning in

.these two areas is considered to be an essential prerequisite for success-

ful reading when the child reaches his formal academic years. The writer
expects that both these areas will be inf]uenggd either possitively and/or
negatively by the TomatisiRemedial Training Program. The present study

tries to demonstrate and evaluate these expected changes.

,, N



- ' History of Dyslexia

Since its beginning, ‘during the last quarter of tHé nineteenth
Century,.the field of Dyslexia has been carefully and minutely scruti-
nized by three major professions: Medicine; Psychology; and Education.
Each has understandably approached the problem with its owﬁ biases and
imposed its own terminolgéy upen symptoms it considers pertiaent. While
no profession lost sight,\at any time, of the importance of assisting
the ''Dyslexic', the emphasis and driving interest_did shift from one
profession to the other. ' .

At the risk of ovefsimplification, the following account divides
the history of dyslexia into three main stages or periods. The first
extends from the final quarter of the nineteenth century up until 1917.
This was a period of observation and an effort to delineate the etiology
of Spgcific reading difficulties. The second stage was ushered in with
Hinshelwoed's 1917 ;;eatise on Cdnge;tial Word Blindness and confinued
until the early 1960's. During this time there was considerable analysis
and discussion of the 'syndrome of reading difficulties with the emphasis
shifting from the earlier observational techniques to efforts at differ=
ential diagnosis and treatment programs. The third and mostsrecent stage
extends from the early 1960's to the present. This period is marked by
an early overexpansion or oversimplification of the specific problem and
too many hastily developed rémedial techniques brought about partly By
intensive parental participation and interest as well as government fund-

ing. In more recent years however there has been a definite trend to-

ward a new look at the entire field of Learning Disabilities as well as

-~
-
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a continued examination of the specific field of backwardness in reading

of which Dyslexia is.one subsection.

Early Period

Adolph Kussmal, writing as early as 1877, is credited as being the
first to specifically isolate an aphasic loss of éhe ability to «ead
using the termr“word blindness!'. Professor gerlin of Stuttgart, also jn
1877, was the first to use the term ''dyslexia''. But words ;ych as ’
alexia' and "dyslexia'' derived their origin from the aphasic tradition
when the loss of the abil{ty to read was thought to have béen-the result
of a sbecific organic injury of some kind. Hence tnese earliest interests
were dealihé with a "loss of" rather than an ”jnability to learn'' the
skills of reading. The traditional definition of dys]exia,@uggested in
1890 by Bateman, was: 'a form of verbal amnesia in which the patient has
lost the memory of the conventional mganing df.graphic symbols"
(Critchley, 1970, p. 1).

Jamés Hinshelwood, a Glasgow eye surgeon, wrote on the topic of
visual memory and wofd blindness as early as 1895 and 1896. This prompted
Dr. Pringle Morgan, an English general practitioner, to describe the case
of a fourteen year old boy who was incapable of -learning to read. This
was probably the first recorded case of '‘congenital word blindness' and
was also the first child oriented, non organic description (Critchley,
1970).

By 1909 some forty one cases of such congenjtai word blindness had
been reported in the literature. Neurologists éHH'Opthalmologists in
Britain, Holland, Buenqs Aires, Germany, America and France were all

actively observing and reporting patients. While these ''patients'' had

“»
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no known history of specific organic problems, it was presumed that there

must have been a-brain defect of some sort. Interestingly enough Freud,
in his preanalyst days, mad; reference to the possible innate or develop-.
mental factors }nvolved but it seems to have been ignored at the time
(Thompson, 1966).

While the main thrust of this observational period was carried out
by the medical profession there are accounts of at least two educél}onal
psychologists who were astutely aware of children experiencing unusual
difficulty in learning to read. As early as 1836 James Kerr, going on
little more than intuition, decreed that }t was possible for otherwise.
normally intelligent children to discover that they could not learn to
read (Thompson, 1966). Since the idea was interesting, but intuition
not convincing, this set the stage for Binet, Simon and others to get
into the test construction business wﬁich permeated the second stage of
this historical account. Augusta Bronner, a psychologist with the first
Child Guidance Clinic in Chicago, as early as 1909 noted the important
link between hearing and reading. This is an important concept that has
been too often overlooked and which will reappear for discussion in the
reading theories-of Bannatyne, Goodman, Tomatis and others. At thg
begin;ing of the century Bronner had noted that a child Fears and speaks
words long before he/she reads and writes them and that reading is there-

fore the transition of symbols of sound (letters and words) into blocks
.of sounds that make sense. Although Bronner's interest.was on an obser-
vational level, she appears to have ?een one of the first to wonder about
the nature of perceptual defects and their association with reading dis-

ability.



Middle Period

Hinshelwood's treatise on Congenital Word Blindness in 1917 ushered
in an important new stage forcing the emphasis to shift from “idéntifica~
tion of the problem' to an "analysis and discussion of the syndrome'.
Doubt, indecision and confusion blossomed forth and those who insisted on
structural Erain damage as the cause of “wo(g blindness' began to be in

' ~ .
the minority. "By 1924 Apert and Potz)l were speaking of congenital word
blind;ess as a developmental delay of a fumctional rather than anatomical
nature (Critchley, 1970). With this change in attitude the @ain concern
for the problem of backwardness in reading shifted from the hands of the
medical profession into the laps of the educaticnal psychologists. The
testing boom sprang up in answer to the need for a differential diagnosis
both to determine the child's learning problems and the possible roof of

these problems. Backwardness in reading was considered to be the end

result of a diversity of factors. Little reference was made to the specific

e

organically determined defects originally hinted at by the neurologists.
During the 1930's, 1940's and the 1950's children noted as '"unable to
read" formed a sﬁectrum on a continuum from dullard to intelligent but
disturbed.
During this period there were many noteworthy contributions made to
the F%eld of children with problems in learning. The term 'problems in

learning'" is used here to clarify the fact that the children "'of concern"

in redlity covered a large scope of problems and were analysed by a varied

group of professionals who used their own terminologies to describe and
label the children who were of interest to them.
Dr. Samuel T. Orton (1879-1948) psychiatrist, neurologist and

neuropathologist, started his work in 1925 formulating eventually the



Orton Society wHich has continued to be a significant contr}butor in the
field of Learning Disabilities to the.présent day. He worked with doctors,
psychologists, teachers and social workers in developing testing and re- )
medial programs for children with language related problems. Since his
death in 1948 his philosophy and ambitious programs of research, teaching
and clinical services have been carried on by the Orton Society.

Orton's initial interest in the problem of a'specific reading dis-
ability was aroused by a group of suppogedly retarded adolescents whom
he observed as especially retarded in the language arts while seemingly

/
capable enough in other areas. From close observation of these lads'
reading, writing and spe!ling efforts, Orton began to find some rather
important phenomena. He found correfations between left-handedness or
gmbidexterity and a tendency towards reversals when reading or writing
sometimes resulting in mirror reading or mfrror writing. He believed
these problems to be caused by an ambiguous occipital dominance which was
physiological in néture causing the brain to produce faulty patterns. He
termed this problem "'strephosymbolia" (twisted symbols). Although the
term never caught on, Orton‘s observations on handedness, b#é}n pattern-
ing etc. focused attention on factors which even today are beflieved to
be important in the understanding of delayed reading abilit;.
!J;;Tsons such as Lauretta Bender and Paul ScHilder were direct

followers of Orton. While‘Orton himself considered strephosymbolia to
be caused by a bhysio]ogica] developmental delay rather than a specif}c
lesion, his aforementioned followers championed the cause of the "matur-

ational lag" theory. Bender, a psychiatrist herseif, saw this as the

basic cause of many childhood unexplainable difficulties from the most



¢ | '7.

by

severe form of childhood autism to the child who experienced difficulties
in learning to read. Probably because of her global view of a developr
mental, lag, Bender (1957) was one of the first to insist that the 'problem
reader' could be predicted in the prg-school years.
Paul Schil&ér (1944) emphasized the fact-that delays in maturation

are the essential problem in language disorders in children. Schilder
was a neurologist, psychiatrist and psychoanalyst whose varied research
led him to believe that.there was insufficient development of the cerebral

centers upon which reading depended. He also emphasized the important

link between hearing and reading.

-

There were others both in Europe and America who, although not

directly connected with the Orton Schpol, carried on the same tradition
under the name of "congenital word ;Iindness“. Iﬁ Germany we had such
people as Bachmann 1927 and So{ms 1948; in France, Ajurfaguer;a 1951, Lau-
nay 1953, Cassagny iésh and so forgh. All were following the ideas ex-

pressed by Morgan, Hinshelwood and Orton (Thompson, 1966).
- e )
The effort to adequately analyse.and label the precise difficulties

P Y

-

of the children of concern had brought about a whole vocabulary of labels.

In all good faith each researcher was_in his or her own way attempting to

— .

pinpoint the problem area by finding a label to best describe the core of

the problem as'he or she saw it. Hence throughout the historical litera-

ture we find such terms as: alexia, dyslexia, specific dyslexia, ;pecific

developmental dyslexia, congenital word slindness, strephosymbolia, word
~ .

amblyopia, amnesia visualis vertalis, script blinaﬁégs; which does not

exhaust the vocabulary, used to label children with problems in learning

".

to read.
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Paralieling this intense interest in the analysis of the underlying

causes of reading problems in childrén who otherwise appeared normal,
were two‘other streams of research. One of these was the ongoing work.
with children that were.known to be brain damaged. Strauss and Werner
(19#2);re1ated the work of Goldstein's concépts of the brain damaged

adult to children. They tried to describe the psychological character-
L _
istics, of the brain damaged retarded child. Strauss and Kepart (1955lf

rd

tater related these findings to the Learning Disabled population. From

this stream developed the psychomotor theories and remedial programs of
such people as Frostig, Kephart, and others.

The third stream of research was that of spoken language development
of both.grganic and non organic children and its effect on the lear;ing

capacity of children. Such people as Kirk.(19k0,1961); Myklebust (1954,

1960} ; Osgood (1853, Jé57); Osgood and Miron (1963);:-and Wepman, Jones,

Bock and Van Pelt (1960) played important roles in this area. .~ -
B . Y.

While each of these streams had its origin within a specific field

of interest (Language, Reading, Perceptual Motor} all eventually became

involved with the effects of its particular field on the fearning poten=-
E 1

tial of the child and, reémedial educational programs were formulated

based on theoretical assumptions. At the close of the 50's a major push

for assistance Eame from the schools yho were faced with handling these
"troubled" children on a day-to-day basis. The educationalists began to
search for 'cures" to specificlbehaviors rather than explanations and
causes. The schools were concerned about children from each of the afore~

mentioned streams. They noted some similarities in behavior amongst all

the children with problems, one of which was certa}nly backwardness in

-

‘”‘-:? -
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learning. As the concern for he]b began to encompass more than the re-
strigfed field of specific reading difficulty, a more all encompassing
term ofd'Learning Diﬁgbility” was introduced by Samuel Kirk in 1963 and
became ﬁopulfﬁito describe a somewhat heterogeneous group df chfidren

s

(according to their basic problem) but all exhibiting the common behav-

/\ -
ioral manifestation of learning disabled: ‘**ﬁxxm\\
Modern Petiod

The period 'of "Learning Disability" ushered in the third major

- developmental phase in the histary. At this time, the early 1960's,
/

i

parents became involved and The Association for Children.with Learning
Q\\g— Disabilities was formed in 1963. Federal finances were made available

for study in the area. Hence, many researchers found themselves forced
] ’ '

:;zf to describe their work under thi§ title in order to take advantage of the
-\\ﬁ‘ﬁaﬁﬁ;zgaing available. With this new money easily obtainable many instant
cures, based on insuffic{ent kn0w1edge’and research, SPIF“Q up{bVernight.
The terms ''dysiexia' and 'learning disabi]iEy” ﬂ;é;@eEEageh-b;sket
phrases or coverﬂp categories for menéal]y;deficient or grain damaged.
';hildren as well as those with serious emotional problems. Dyslexia

tended to become a political issue used to gain'government grants so

- - -‘ - - "\
c%\ that researchers could carry on their specific trdatment procedures,

PuHIishingihouses took advantage of these often vaguely defineable terms
‘by,ﬁr}nting an endless variety of remedial aids and resource mat;rials
“that were very‘quickly consumed by concerned parents and teachers.

fHence the period that started out to analyse and assist a'rather
.spgciffc group of problematic children ended up in confusion brought about

by vague terminologies and overspecialization of diagnoses and treatments.

-~
-

.

-
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By the mid sixties the symptoms used to diagnosé and describe a child who
had difficulty in reading were almost endless: they varied with  the child
or group of children,asd;ell as the professional's or }esearcher's parti-
cular orientation. |

This fegling of overexpansion and fragmentation had become so obvious
by .the late gtxtles that one begins to find in the literature several
articles making an effort to organize, categorize and generally make-some

sense out of the available information on learning disabilities. There

f; Qéreaattempts to gather information historically and to group or.classify

leafning p(oblems according to their s?%ptoms. By.the early seventies
there emerged a new effort to téE; a fresh look at the whole field of
children with learning problems believed to comgose anywhérg from ten to
tweﬁty five percent of our school population (CELDIC, 1970). Even more
specifically, by this time there emerged a recognition of the fact thét
”readi;g Prob]em“ chfldfén are not easily lumped together.

A first distinction is to be made between children who fail to ac-
quire"tHE‘skilIs of reading and those who lose the skill once it has been
acquired., The second is very rare.and general]§ not of concern to those
dealing with readingrbroblem children. The first type is our main con-
cern.  Johnson and Myklebust (1967) no:e the importance of subdividing
the total group of learning disabled children into homogeneous subgroups.

The.criteria for fnclusion within a specific subgrbup, according to them,

should reflect the basic cause of the learning disability. Hence they

see the organic,’thé mentally deficient, the emotionally disturbed, and

the sensory handicapped as forming individual subgroups of the total

“'population of learning disabled children. They reserve the title

Ny
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"psychoneurological learning disability't for that group of children who

have adequate motor ability, average to hiéH'Intelligence, adequate.hear-
ing and vision and adequate emotional adjustment together gith a defi:
ciency in learning. They rej;ct the word ''dyslexia'' as an appropriate
diagnostic category because they feel it relates to deficiencies in
reading and inaccurately implies ghat all children with deficits in léarn—
ing have a reading disability.

Goldberg (1968} divides all readers into three groups: \1) Develop-
mentai Readers who read commensurate with their infe]ligence level inde-
pendent_of the technique; 2) Corrective Readers who read usually one to
two years below their grade level, who can be remediated by correcting
the home or school problem; and 3) Remedial Reéders, children of normal
or superior intelligence who may be good in arithmetic but display one
or more of th; %ollowing characteristics: .male, left handed, poor domi-
nance, pooggiateratipy, reversing of letters, symbols, words, reading
from right tolleft,'pgor form discrimination, slow bloomer ‘and the like.

Rabinovitch (1968),En an attempt to isolate dyslexia as one of
several causes of reading retardation, offered the following classifica-
tion: 1) Primary {(Developmental Dyslexia) versus 2) Secondéry (Sympto—i
matic) subdivided into a) Reading Retardation secondary to brain iﬁju?y
and b) Reading RetardaFion secondary to exogenecus factors. }//j

McGlannan (1968) attempts to make a clagsificatiOn by differentiat-"
ing genetic'dyslexia, specific dyslexia and complex dysiexia.

Bannatyne (1971) sees language and reading disabilities as inter-

related and breaks this total gopulation of poor readers into six major

groupings one of which he <alls "Dyslexia'. As he classifies
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characteristics rather than children, a specific child may fit Idio more
than one category. The problem of dyslexia he sees as stemming from one
of four causes: Primary Emotional Communicative causes; Minimal Neuro-
logical Dysfunction; Social, Cultural or Emotional Deprivation; Genetic
Dyslexia.

Sapir_and Nitzburg (1973) take cognizance of the fact that the field
of Learning Problems has become too specialized and segmented. They
strive to reintegrate the child and to establish the view that all
children, including those in trouble,zﬂave ﬁormally developing processes
and that it is hot therefore possible to isolate the child's learning
problems from every other aspect of his daily developing self. Their
book attempts to give a more thorough understanding of the complete child
so that a teacher (class;oom, remedial or therapist) can provide oppor-
tunities that will make the most of the child's circular growth process
toward greatér learning péwer and inner strength.

Rutter and Yule {1975) distinguish between General Reading Backward-
ness and Specific Reading Retardation. The former describes the child
who is behind in reading for his age, regardless of intel}igence. Retard-
ation, on the other haﬁd: is a term used to describe a specific disability
ih-re;ainé that is not explainable in terms of the child's general intel-
ligence.

It is not the purpose of this study to ma#g an exhaustive review of
the many definitions of the term ''dyslexia’ but rather to point out the
long history of concern about children who experience difficulty in
learning to read; the many efforts that have been made on their behaif;

and, to attempt a clarification of the concept of dyslexia.
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This review of the literature does suggest that certain facts and
trends are emerging which gain support and recognition from the respected
professionals in the field:

1. A special type of reading prob]em,_ofteg referred to as dyslexia,

emerges as.different from other reading problems. Johnson and Myklebust

(1967) call it Psychoneurological Learning Disability; Goldberg (1968)
refers to Remedial Readers; Rabinmovitch (1968) to Primary Developmental
Dyslexia; McGlannon (1968) to Specific and Complex Dyslexia as different
from Genetic Dyslexia; Bannatyne (1973) discusses causes of Dyslex}a;
while Ruttér and Yule (1975) use the term Specific Reading Retardatiaon.

2. Dyslexia has many possible expressions. This critical aspect
has been too often ignored in the usual 'specific deficit analyses' type
of research {Klassen, 1972; Shankweiler, 1964).

3. Dyslexia is developmental in nature whether this be viewed as a
blocking, a maturational lag or a lack of necessary integration (Ortdn,
1937; Bender, 1957). Early predictionrassessments that focus on preschool
"“"antecedents' point in this direction. Pertinent research by Satz, Friel
& Boebel (1957); Money {1962); and Klassen (1972) discloses how symptoms
or correlates change with time. For example, Bender Géstalt signs are
relevant at fivg years of age but no longer at ten years when thought and
language deficits become more sign}ficant.

L. In most, if not all cases, dyslexia is a language relqted phe-
nomenon (Bannatyne, 1971; Goodman, 1968; Tomatis, 1978).

5. A genetic or familial loading seems to be at i;sue in approxi-
mately one third of th; cases (Rutter & Yule, 1975).

6. Males outnumber females four to one in moderate cases; ten to

one in severe cases (Rutter & Yule, 1975).
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It would appear that when the total group of children with learning
problems has been subdivided and assisted with special remedial techniques
and those with low [Q, emotional problems, poor teaching experience, low

social status etc. have been weeded out, there still remains a small
»

group of chil&ren who are unable to learn to read. These children tend to
have average to above average intelligence; come from middle to high
social economic background; seem to have had the benefit of good educa-
tional instruction; are free of épecific brain damage and apparently live
within a "normal" family_sgfting. Despite these advantages, and often
vears of -traditional remedial help, they are still upable to learn to

read in accordance with their capabilities.

Joseph Torgesen (1975) takes a critical look at the research carried
out in the previous fifteen years. He carefully points out three main
issues that have led to confusion rather than clarity in this field of
Learning Disability. First, the title Learning Disabilities was never
intended to describe a specific diagnostic group of children but rather
was introduced,‘by Samuel Kirk in 1963, to somehow loosely organize a
large group of children with problems in learning. . It was also introduced
as a more positive term than such handicapped loaded phrases as; minimaMy
brain damaged; perceptually handicapped etc. Over the years it has come
to define a category of its own. This was an unfortunate turn of events
because as such it has little use in diagnosis and research since it may
include any child from a poor listener to a schizophrenic. One must
narrow down the definition not only to the subject such as reading, but

to which specific type of child as well.

AN
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Secondly, Torgesen points out that the goals of all" the remedial
reading research have been to: obtain knowledge necesSary to attribute
the faj]ure to certain causes; obtain data useful for the prediction of
learning failure; and, obtain information relative to the remediation of
learning problems. While such goals sound very pertinent, Torgesen
points out the lack of a theoretical understanding of the relevant psychor
logical processes'involved both in learning and consedﬁently in learning
failure. While.many correlational studies have been done these are only

useful in terms of prediction and are not useful in building theoretical

remedial programs. , 7 N

The third issue that Torgesen feels has led to confusion has been

the lack of making the clear distinction between ability and performance.

The research, he cautions, should be clearly investigating ability defi-
\Qiits and not simply performance details. We infer that ability is being
tested but scores themselves.are the result of a specifi; performance on
a/ipecific task. Therefore construct validity is extremely important and

¥

is far too often ignored. That is, we tend to assume too readily that

our tests are tapping particular abilities/disabilities.
Keeping these three central issues in mind, Torgesen reviews studies
" in all the areas of Specific Reading Disabilities from 1960 to 1975.
This thorough investigation lead him to formulate certain implications
for research and practice:
- General terms must be broken down. Ex: Instead of relating
'perception' to reading we must identify the particular sub-
tests of perceptual skills which are important in the read-
ing process at different stages of reading.
- Since we do not have precisely defined dyslexic groups, b

treatment by ''groups'' becomes a risky business. We need to
look at individual cases.
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- Training the ‘'disability' has not helped the dyslexic learn
to read. Ex: Does perceptual motor training really help
- reading or does it help other skills such as attention and
memory which may in turn prepare the child to learn to read.

- Established treatment programs are very questionable as
they intervene at the skill level rather than directly at
the level of deficient processes or abilities. (Torgesen,
1975, pp- 412-432)

e

This brings us to the close of the historical review of Dyslexia and
leaves this researcher with the challenge of contributing in some meaning-
ful way to this very complex history. In keeping with Torgesen's cau-
tions, the issue of '"definition of dyslexia" will be handled first.

Operational Definition

For the purpbses of this study an operational definition of dyslexia
was formulated on the following basis: Dr. Samuel Kirk's definition of
Learning Disability {1977) was slightly reworked to include Eisenberg's
(1966) concept of Specific Dyslexia as well as Rabinovitch's (1968) con-
cept of Primary Developmental Dyslexia. Dyslexia thus defined is a
psychological and/or neurological impediment to perceptual and/or communi-
cative behavior manifested in (1) significant discrepancies between esti-
mated potential and academic achievement (discrepancy cFiterion) (2) that
is not prima}ily due to severe mental deficiency, brain damaée, sensory
handicaps, emotional problems or lack of opp;rtunity to learn (exclusion
criterion) and (3) that requires remedial procedures over and above that
which is offered in the classroom (special education criterion). From
Yule and Rutter's concept of Specific Reading Retardation (1975) we have
considered in this operational definition: the fact that dyslexia occurs
at all socio-economic levels; incidence of males is much higher than
females; that mathematics are frequently sfronger than reading or spelling;

that despite good intelligence progress is slow.
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The Reading Process

The review of research on Learning Disabilities over the last ten
years or so, in this writer's view, has consistently pointed to the need
for a deeper understanding of the reading process itself. While the éon-
cept of remediation.of specific problem areas may be very useful in the
medical field it has been of limited value in the understanding and/or

remediation of the dyslexic child. Some learning disabled children have
: 's
been assisted by these remedial programs because they have learned tech-
niques to bypass their difficulties. But, ‘there remains a core of
children who do not ;eem to be heiped sufficiently by such programs. The
more recent research, for this reason, has pointed out the need to under-
stand the natural processes involved in learning how to read as a prereq-
uisite to effective remedial programs. In short, the need emerged to
understand the 'mormal'' before hypothesizing about the '‘abnormal'. And
so the question now is: How do successful readers learn to read?

The reading process is itself a developmental process with the more
édvanced level of "information receiving' being dependent. upon a solid
foundation of skill learning; that i;, the ability to turn those pri;ted
letters on a page into a sound which will become recognjzeable auditori-
ally. There is some controversary as to gxgctly what read;ng is. While
-there is a general agreement that reading and language are interrelated
504;\\ssearchers wish to retain the term “readidg“ for the actual skill
of learning to associate a specific sound with a specifically shaped.
letter, while others seem to insist that comprehension of the written

material is essential. For the purposes of this study however, the

writer uses the term "reading' to define that process which interpretes
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the printed letters on a page into a meaningful message. Since reading/
;riting was originally invented to record messages for future generations
of people, this researcher believes one cannot say he is reading until he
receives the message from those printed words. The following theories of_
reading have been chosen because they consider this total process.

Wiener and Cromer (1967) having reviewed the literature on reading
and reading difficulties prior to 1967, emphasize the importance of clear-
ly distinguishing both the independent and the interdependent aspects of
réading and language before entering upon any di;cussion of néading diffi-
culties. They feel that only in the light of these c¢lear distinctions
can—one assess whether a problem is reading based or language based.
Reading is conceptualized and discussed by Wienar and Cromer.as a two
step process: identification followed by comprehension. Thé former ré-
fers to a word-naming process whereby the visual input is transposed into
an auditory form; the later refers to the addition of some form of meaning
associated with the identifications.

Identification demands that the child discriminate, but even prior
to that he must attend to the task in order to receive the sensory input.
It further demands that he can discriminate on the basis of figure group
relationships, brightness, curves, amount of white space etc. These forms
of discrimination are seen as antecedents of identification. Given this
ability to discriminate, the child can then identffy sounds and words from
his spoken vécabulary, on the basis of angles, curves, word length, varia-
tions in relationship of letters, spatial orientation eté. To identify
novel words, according to this theory, the child needs specific,itrategies

for organizing the sound sequences from beginning to end of a word. This

/

/
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demands the knowledge of phonetics with its rules for organizing sounds

11
as well as the ability to scan in a left to right sequence so as to orga-
~nize the input in a particular way. At this first level language is ,

interrelated in the sense that knowledge of words and their particular

-

sequences will often reduce the amount of scanning necessary for ldenti-
fication to take place.

Comprehension in Wiener and Cromer's explanation of the reading pro-
cess, refers to the addition of some form of meaning associated with the
ldentifications. ]ﬁ short, once the visual forms are transformed to
auditory foéms, there is a possibility of comprehension, éiven the pre-
sence of appropriate-language skills. |If the readers' auditory transforma-
tion (ldentification) corresponds to his already available auditory
language forms then meaning can be associated with the visual forms.

In“her keynote address to a conference on The Relationship between

Speech and Learning to Read Eleanor Gibson (1972) emphasizes the need for

a good psychological theory of reading. She states ''Reading is a cogni-
tive process. .... |t starts withlperception, it requires perceptual
learning of‘many things, and it ends up as a conceptual process, a tool
for thinking and learning that can take the place of first hénd experi-
ence' (Gibson, 1972, p. 3).

Over the past ten to fifteen years Gibson has evolved a schema which
includes both the perceptual and conceptual aspects of the reading pro-
cess. The perceptual tasks used in reading are seen by Gibson (1975) as
an outgrowth of a child's preschool perceptual experiences in his every-
day environment. The three important perceptual features learned early

in life and later transposed to the reading task are:
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1. Distinctive features of things--on the level of reading/writfng
oné Hiscqvers that there are distinctive features of line, loops etc.
that, designate a symbol as one specific letter of the.alphabet.

2. Invariants of events--invariant properties ofAreading/writing
are iearned through observation of events thereby allowing the experienced
reader to recognize the written letter irrespective of penmanship or type,

3. Hierarchies of sets--learning to perceive these ordered struc-
tures is particularly important to lahguage and language re]ate& activi-
ties where things like spelling patterns, phrases, d@ntences, paragraphs
etc. are pertinent to correct interpretation.

These three perceptual features are learned, according to Gibson,
through three developmental cognitive processes: differentiation by
abstraction, or taking out what is essential; filteripg, or learning to
ignore irrelevant detéil; and, attention, whereby an individual actively
explores the en;ironment and tunes in to the task at hand. According to
Gibson, ''We do not just see, we look; we do not just hear, we listen"
(1972, p. 7).

It seems that Gibson applies her theorg\individually to language |
deveiopment on the one hand and reading/writing development on the other.
She refers to her theory of reading as a Psycholinguistic Theory but
flatly states that she is not clgar as to exactly how language assists
the higher Ieveis of ‘reading aithough apparehtly she is quite suré that
they do.

| am aware of three glaring deficiencies as | tontemplate this
research to date. Even though | call it theory-based research
it seems to me that we have done far too littld by way of
developing a good theory. One of the deficiencies is how the
correspondences between spoken and written language make con-
tact with each other. Finding the subordinate structure in



written language is a crucial problem for the reader. How does
this happen? The answer must include knowledge of how already
learned rule structures in speech are put to use or activated

in reading. The second deficiency ... is our failure to come
to grips with the problem of meaning in reading. .... A third,
we must ask how a young reader learns to assign priorities as
the (reading) task changes. (Gibson, 1372, p. 17)

From her studies, Gibson concludes that the skilled reader is assist—

ed in his task of reading by good language development but cannot account

for the cause of this.

In his text Linguisfics and Reading, Charles Fries (1962} tries to
make the important link between language and reading. His theory includes
three developmentally progressive stages. The following quote spelis out
very accurately a process that starts with the learning of a new skill,
the phonics of reading, which is assisted by the learner's presently’
available linguistic knowledge; through a stage where again it is the
linguistic knowledge both semantically and syntactically that allows the
reader to more rapidly interpret the written words and where the supra- -
linguistic structures assist the more formal semantic and syntactical
rules; onto a final stage where the written word is supplying the ''food
for thought' where it remains the individual's spoken/heard Tanguage
capacity that supplies the translation of the printed material into
""thinking material’ via an auditory (vocal or subvocal) translation.

The first stage in learning the reading process is the

“transfer' stage. It is the period during which the child is

learning to transfer from the auditory signs for language

signals, which he has already learned, to a set of visual

signs for the same signals. .... This first stage is complete

when within his narrow linguistic experience the child can

respond rapidly and accurately to the visual patterns that

represent the language signals in this limited field, as he

does to the auditory patterns that they replace.

The second stage covers the period during which the responses
to the visual patterns become habits so automatic that the
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graphic shapes themselves sink below the threshold of atten-

tion, and the cumulative comprehension of the meanings sig-

nalled enables the reader to supply those portions of the sig-

nals which are not in the graphic representation themselves.

The third stage begins when the reading process itself is so

automatic that the reading is used equally with or ever more than

live language in the acquiring and developing of experience -

when reading stimulates the vivid imaginative realization of

vicarious experience. (Fries, 1962, p. 132)

It seems that Fries is very much aware.of the interdependence of
languagé and reading but at the same time he describes reading as a skill
that must be learned and with time will become as fluent as spoken lan-
guage; the language or spoken messages reaching the human nervous system
via sound waves in the ear, written messages arriving via light wavég in

" the eye. Although he hints at, he does not spell out, how faulty language

development hinders development in reading. He appears to start from the

E

"

assumption that language is adequafe.
Alexander Bannatyne (1971, 1973) describes reading as an auditory
vocal process. It is the process of learning to break the phonetic code
and change the printed word into an aud}tory_word so that the readef;s
auditory-vocal language experience can supply the meanings. .
Bannatyne's psycholinguistic approach to the teaching of reading
brings us closer to the importance of the undérlying language processes.
He carefully points out that in a phonetic language visual symbols re-
present sounds not meaning. The visual symbols must first be recorded
into sound then decoded iqto meaning. Accordiip to Bannatyne readiﬁg
itsel% is a non mganingful visual to auditory process. It is a de;od}ng
skill which functions automaticélly once learned. Understanding is a

‘ .
quality of language (not just reading) as a communication system and it
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is in the Buditory/vocal system that meaning resides. The cover summary
of his latest book is well worth quoting:

A Ianguage which is phonetic {(as is the English language) has
sounds or phonemes which are represented in printed form by
graphic symbols ... thus printed words are- substitutes for
spoken words and only spoken: {or heard) words represent actual
objects ... a child who has difficulty processing spoken lan-
guage or in articulating jt adequately will have even more
difficulty decoding the printed form of that spoken language
... most reading disability children have deficits in auditory
sequencing memory, discrimination, closure and/or phoneme
blending.™. (Banna&ne, 1973 cover)

Bannigyne points out very succinctly the importance of the individ-
ual's linguistic communication as the cornerstone to effective communica=
tion through reading/writing. Through his own and other research he has

détermined the effects that deficits ,in auditory sequencing memory, dis-

crimination, closure and/or phoneme blending have on a child's ability to

recode and decode a written message. His remedial techniques however

-

work on these particular deficits by practicing exercises which hopefully

will improve‘theéé deficit areas. H#ts theory of reading and language does ~

" not acc0unt for thé “why“ of such deficits in seemlngly normal. children, -

hence his remedial’ techniques use a training model that presupposes such
language related skills are habits to be trained withogt concern for
causal background. . .t

Kenneth Goodman (1968,-1972) also presents a psycholinguistié approach
to the theory of reading. His theory relies heavily on what ouf"knowledge
;f linguistics has added to the psychology of the reading process. He -
particularly points out the delicate interplay between 'being taught'* and

"learning through experience'' based on one's geﬁéfal knowledge of his

native ianguage; Reading,'according to this mgdel‘of,cbmmunica;ionﬂ

—

ir o

Y
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includes both the skill of interpreting the symbols into sounds, #nd com-

prehension of the message conveyed by the whitten communication.

The initial step in Goodman's theory of reading isﬁthe recoding of

\ .
the written words into oral words whereby the reader simply{pronounces the

words on the page without neéessarily including the correct!|intonations,
phrase breaks or even word units. It is this initial stage, Goodman feels,
that must be taught to the beginnf;g reader; that is, grapheme-phoneme
equivalents.

A second stage calls upon language skills or a certain facility with
one's native language. Here the reader can link sounds together with a
certain degree of intonation, stress and'word‘grouping so as to produce
an oral output that fits his knowledge of what is acceptable language.
This is based on pre;chool experience and language exposure. As théere
are many exceptions in the grapheme-pheoneme relationships an overemphasis
on the teaching of phonet{c skills might well deter a child from listen-
ing critically -to his oral output and matéhing it to his experiential
knowledge of the language.

/’"‘ The next and probably most meaningful phase in the reading process,
according to QOpdaén, is tie ''decoding'’ phase whereby the reader actually
obtains meaning from.the written text. Successful decoding depends en-
tirely upon how c]osely the recpnstituted Iénguage (the phonetic inter-
pretation of- the graphic print) resembles real language. This being
accomplished comprehension is deterred only by limitations of vocabulary
or experience in relation to the subject matter.

Goodman feels that we probably progress gradually and almost imper-

ffifbtively through three levels of proficiency as we learn more and more
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efficiently to obtain meaning from the graphic message. At a first level
one very laboriously and consciously recodes individuaf phonemes, phonetic
patterns and word names to an oral output which may have to be restated
before it can be decoded into a meaningful message. At a second level of
proficiency one récodes larger graphic sequences into oral Ianguage‘more
efficiently, which in turn can be decoded almost immediatelé. At the
third and most‘proficient level Goodman feels that the efficient reader
perceives larée graphic seqoences which he immediately decodes into
meeoing. 1t is like the '""0Oral Language'' phase becomes so.subvocalized
that itiis imperceptable. The meaning of the passage becomes more impor-

tant than the actual words.

Goodman perceives reading as an extension ofrthe preschool language
skills of the child and flatly states that children have frequently been

hampered in their progress by teEchlng methods that have failed to take

into consideration the present knowledge of psycholinguistics. ''We have

been teaching réading as a set of skills to be learned rather than as a

language process to be mastered. We have been teaching children who are.

competent users of oral language as if they were beginners in language

learning. We have ignored the language structure and in the name of

teaching fed childrenzstrings of letters, or strings of words" tGoodman,

1972, p. 506). In shor; Goodman s message is that we must build upon
children's existing language competence and motivate them to read by
building up a need to communica;e through the written-reading form.

Each of the above five thebries has pointed to tox,d\oortance of th

chlld s native language development in the successful mastery of the read-

ing process. Weiner and Cromer talk of language skil} prerequisites to

identificétion;\Gibson discusses the necessary link between spoken and
a . .
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written language, still a theoretical puzzle even though- an obvious fact;
Fries emphasizes the necessity of language knowledge to close the gap
between sounding letters and obtaining meaning from a written passage;
Bannatyne places emphasis on the auditory function of reading showing that
if the written material is not transposed to meaningful oral language it
is use]eés; and Goodman stresses communicaton, which is first accomplished
throug@ language, as the underlying stimulant in learning to read. Each
in its own way has recognized a skill learning level whereby graphemes

are transposed into phonemes; followed by a later stage where mééningful
communication becomes the center of focus while the grapheme-phoneme skill
becomes so automatic that it could be called subconscious. Wiener and
Cromer, Gibson, andvFries place their main F;cus on the re;ding process
using language as an explanation for the development of their reading
stages. Bannatyne places hi; emphasis on the importance of the auditory
channel which, when adequately developed, will permit the various reading
stages to take place. Goodman :;Béflines communication as the central
driving force in learning to speak as well as learning to read.

Such éomprehensive theories not only-emphasize the }mportanee of
langﬁage in the‘reading process but they shed é different light on read-
ing problems. These theories have carefully spelied out the many under-
lying prerequisites essential for both the percepfuai and conceptual
skills required to "learn to read''. A theory of readidg disability must
take cognizance of all of these underlying prerequisites some of which
develop in earliest childhood.

The early history'ofvdyslexia and learning disabilities has shown us

~that remedial techniques for chjl&gﬁn'with severe reading problems have

-
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remained predominately at the level of acedemics --or tBé reading acquisi-

tion itself. While the psychomotor therapists and many remedial reading

teachers have at;empted to remediate prereading or readiness skills there

has been no therapy, that this researcher is aware of, which has attempted

to remediate the native language prerequisites for a successful reading

experience at the level of formal education. The Audio-Psycho-Phonolog-

ical (APP) approach to language development and the remediation of lan-

guage related probiems (Tomatis, 1978) proposes to fill this gap. ;\
APP theory emphasizes the role of proper listening attitudes in the ﬁf

acquisition of one's native language. Poor listening attitudes therefore

are seen as the cause of faulty language acquisitf;n which in turn leads

to difficulties in learning at the level of formal schooling. The next

section discusses this theory in greater detail.

Tomatis and Dyslexia

Dr. Alfred A. Tomatis, a French otolaryngologist by training, has
over a period of thirty years, developed the APP theory of language devel-
opment and language related problems--one of which is dyslexia. The term
APP desgcribes the interconnections that exiﬁt betwéén a human being’s
listening and hearing poteﬁtial (Audio); his psychological attitudes
(Psycho); and hjs ability to control his speech and language output
(Phonology). This theory is the result of Tomatis! personal.discoveries
in the treatment of people afflicted with language reiated problems. It
has led him to the discovery of many new aspects of the human ear's
functioning.. Among these are a new understanding of how- the ear listens
and how one's listening habits influence speech, communication, reading,

-

"spelling as well as physical, neurological and psycholegical well being.
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The history of APP stems from Tomatis' work in Industrial Medicine
in the late 1940's. 1In these years he became interested in the relation-
ship between hearing and pheonation. His‘'discoveries while treating
patients, led to the formulation.of three basic hypotheses which later
becamé known as the Tomatis Laws.

The first of these laws states: "The voice contains only what the
ear hears' or in more scientific terms: ''The larynx emits only the har-
monics that the ear can hear”.! (L. A. Tomatis, 1970, p. 6) Initially
Tomatis had noticed that hearing problems in his industrial workers were
always accompanied by vocal distortions. Later experimentgtion led him
to discover that the absent vocal frequencies were identicél to those
which were poorest in the hearing test. This relationship between hearing
and speaking was later verified scientifically by R. Husson {1957) in his
laboratory. i

Further experimentation by Tomatis whereby he was able, through a
device called the Electronic Ear, to prévide the missing fr?quencies to
the voice of an individual led to the formulation of the sedond hypothesis
or law. This law states: '"If a defective ear is given the capability
‘of hearing the lost or impaired frequencies correctly, these are instantly
and unconsciously restored to the vocal emission'' (L. A. Tomatis, 1970,

p. 7)-

The third law deals with the retention effect or the possibility of
Eeeducatipg the listening capacity of the individual to the_poiqt where
the phonation is actually changed and no longer requires the assistance

: L

of the Electronic Ear. This law is stated thus: "Auditory stimulation

maintained for a determined period modifies, by the retention phenomenocn,
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thé self listening faculty of the subject and consequently his phonation'
(L. A." Tomatis, 1970, p. 8). .

) These three hypotheses or laws describe .the complicated relationship
between audition and phonation that is essential to the APP Remedial
Training Program.

To understand the importance of the ear in the total language growth
of an individual, Tomatis (1978) feels that ome must appreciate four main
functions of this sensory system based on complicateq neurophysiological .
structufes.

1. The first of these functions could be referred to as a ''generator
function' whereby the ear transforms sensory stimulation into energy to
keep the cortex‘aléit and functicning properiy. The ear can provide up.to
ninety percent of the energy required to keep the'cortex active by pavying
selegtive attention to the richer high frequencies which stimﬁlate that
section of the organ of cortinwhere the receptors are more densely popu-
lated hence providing more neural energy. |

2. The g;cond function of the ear, according to Tomatis, is to
assist in t%e development of the vestiéu]ar system. Phylogenetic evolu-
tion indicates that the ear and the vestibular system form an inseparable
unit {Tomatis, 1974). Therefore-in stimulating the ear one also stimu-
lates the vestibular system in its functions of vert}ca]ity, equilibrium,
muscle tone and body awareness.

3. A third function of the ear is to listen and actively seek out
the sounds that_are pertinent to language and energizing. |t should be

emphasized at this point, that proper language-communication development

according to Tomatis' theory is dependent upon good listening as opposed
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to adequate hearing. In Tométis' new theory of hearing, he emphasizes
the adaptive and intentional quality of the tensory muscles of the middle
ear. That is, tensing or relaxing of these muscles allows for greater or
lesser transmission of sounds. Sound transmission, according to Tomatis,
occurs via cranial vibration which affects the bone encased cochlear and
vestibular systems rather than through the little bones of the middie ear
as held by traditional theories of hearing. -

4. The fourth function of the ear is its directing force in the
.establishment of laterality. Tomatié emphasizes the importance of the
right '"leading ear' for "self listening" (Tomatis, 1978) as the attainment
of a Right leading ear is considered to be the catalyst in developing
cther lateral preferences such as éye, hand and foot. According to
Tomatis,. the right ear should assume the leading role in controlling
vocal output. This favors a smoother flow of vocal and verbal expression,

better timbre, intonation and articulation. °

Tomatis Theory of Language Development

The interaction between the neurophysiclogical readiness of a human
being to receive his native language and the social and physical environ-
ment in which he lives and develops, forms-the basis of the Tomatis

theory of normal language development. Tomatis (1978) states that the

r Y

ear is functioning in utero by four months of age where it is picking up
many sounds and sensations particularly those of the mothe}'s bodily
functions and voice. |If the mother's voice is poor during this period
(Tow in timbre or unusually silent) Tomatis Feels.that the foetus will
'not receive the stimulating vibrations that permit it to distinguish and

familiarize itself with this figure with which it will try to reunite
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itself after birth. For Tomatf%, this prenatal conditicning is the driv-
ing force in giving the child the desire to communicate in his ear&y post
natal vyears. |

During the birth process the child is transmitted from the warm
secure” liquid medium of the womb into a cold wide air environment. This
is both an auditory and a physical shock since the air medium transmits
a much wider variation of sounds. There is a ten day gradual adjustment
period as the’ears, fn particular the eustachian tubes, gradually empty
themselves of the amniotic fluid. During this period the baby slowly
assimilates the lower tones of the mother's voice‘so that he learns to
recognize this one central figure via the air medium.

After this early post natal opening to the medium of air acoustics
the child begins to play a gradually differentiating role within his en-
vironment. His normal physical development interacts with the environ="
ment; with his dawning awareness of his surroundings; and with his efforts
to communicate physically and verbally with things and people. Thus he
gradually evolves first laterality of action and eventually laterality of
language.

Between three and four years of age, according to APP theory,.the
child gradually moves away from the close relationship with its mother
to a wider social world. The father, or father substitute, is the first
“otéer than mother' relationship that a child usually has. If the c¢child's
encounters with this other figure are positivé, the chiid will desire a
communication and atiune his body to listen, thereby strengthening the
auditory control of speech via the right ear. This in turn will enhance

clear articulation and self listening. 1If the relationship is negative
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the child will shut out the outer world and remain at the early post

natal stage preventing the proper development of the neurophysiological
system and blocking the emergence of langdégg as an expression of oneself,
(Tomatis, 1978) The inner part of the tympanus is innervated by the tenth
cranial or vagus nerve which links this surface to many bodily and vis-
ceral functions thereby creating psychosomatic loops that can explain the
positive or negative reactions to certain sounds or voices. These func-
tions add richness and meaning to one's own body image and to self expres-
sion; but, if they become the focus of listening and concern they prevent
one from attending to the real world of other people which forms the basis
of good communication.

Language viewed this way is a total human phenomenon drawing from
linguistics, psycholiinguistics, sociolinguistics, neurolinguistics as well
as the psychological study of language. Even one's own.gody language,
that is one's posture and coordination of movements in the act of selif-
expression, yield important cl;es to listening habits for the informed
observer. Communication, as explained by Tomatis, refers to: discourse
with others, discourse with self, being fully in touch with th; outer
world and inner 1ife, This, for Tomatis, is the communication that must
be adequately developed before one can hope to benefit from or be able to
learn and effectively use the skill called "'reading'. To achieve this
sign-sound match Tomatis feels that one must be ablegto differentiate
auditorally and to articulate adequately the various sounds in his/her
native language and then to read smoothly one mﬁst be aware of the syn-

tactical structures of the native language.



33.

Dyslexia theg, for Tomatis, is a probiem in language communicaiion.
The reading difficulty is the symptom that has been recognized in the
academic setting. As such it is simply a late indicator of a language
communication problem. Tomatig' view of dyslexia is a much broader view
than those described earlier in this chapter. As such it might be criti-
cized by some as being too all inclusive. Tomatis frequently makes refer-
ence to "mild" and ''severe' dyslexia, suggesting degrees of dyslexia,
again not according to reading problems, but according to the stage at
which the child's normal APP communicatibn/development was interrupted.
Dyslexia therefore eiﬁéhds to every relationship or to everything an in-
dividual has to integra;e. The dyslexic does not only not know how to
réad, he cannot correctly decipher and comprehend the world around him.
(Tomatis, 1978)

Such a definition of dyslexia goes far beyond the operational defini-
tion of dyslexia used for this research project. One might expect there-
foréAthat Tomatis' selection of dyslexic children would be far more in-
clusive than children who might fit the operational definition outlined

. i

in this chapter.

APP Remedial Training Program

The APP Remediaf Training Program is a direct outcome of Tomatis'
theory‘of language deve]opment.. This treatment program starts with a
thorough assessment which includes a Listening tesﬁ, an Audiolaterometry
test, and a Personal Interview whereby the individual's voice parameters
and bodily reactions are assessed. During remedial training a program
assistant, in conjunction with an instrument called the Electronic Ear,

works with the dyslexic.
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This reme&ial training.program consists of two main phases: fassive
and Active, each divided into two subphases. The Passive Phase consists
of the subphses called Filtered Sounds and Sonic Birth. In the first of ’
these the subject experiences listening to his mother's voice filtered at
high frequencies, believed to simulate the prenatal stage. .In the second
subphase the subject experiences listening to the mother's voice as the
Tower frequepcies are permitted to enter ft in much the same way they
would have done during the first ten days of post natal life. According
to theory, the subject is seen as having a second chance to complete the_
mother-child relationship within the acoustic medium of the wider world.
Upon successful completion of-the Passive Phase, the subject is introduced
to the Active Phase of the program.

The first subphase of the Active Phase is called berformance. Here
the dyslexic is given the opportunity, via the Electronic Ear, to hear
sounds, words, phrases etc. in much the same way that the non-dyslexic
person experiences them._ He is then gncouraged to repeat these as he now
hears them. It is believed that this new listening posture and repetition
begins to strengthen the audio-phonological connections that lead to right
ear listening-with all its important implications as described earlier
under ‘'functions of the ear'. The final subphase is one of Training. The
individual, now open or attuned to listening, has the opportunity to prac-

o

tice language both with self and others to firmly establish the neuro-

physiological loops that will permit continued development.

& .
Controversial lssues
£

The writer does not wish to enter into a detailed critical analysis

of the Tomatis theory as it would constitute a complete theoretical research
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of its own. Rather she wishes to take cognizance of the fact that the
theory and its remedial technique are of a controversial nature and to
emphasize the fact that much further experimental research is needed to

verify the theoretical claims of Tomatis as wel]l as the assessment tech-

niques used in the APP Remedial Training Program.'
. in the literature there some support for Tomatis' developmental

approach to language which he bases upon an integration of phylogenetic
(Hebb, 1973; Lenneberg, 1967) psychoanalytic (Freud, 1913; Peller, 1964)
and sociological (Kell & Burow, 1970; Parsons, 1954) perspecﬁives. How~
ever his statements are frequently overgeneralized ana without sufficient
verification. At times his theorizing deviates from present knowledge in
the areas qf audiology and neurophysiblogy whereby he Inv}tes severe
g?\ffciSm from practitioners and researche;s in tﬁese fields. The writer
hthe;:??re wishes to draw the reader's attention to some of the coptrover-
sial i;kyes. o ‘ . ’
f}déatis {1978) claims that the left hemisphere is critical in the
medi$tion of speéch and therefore right ear control of speéch is inevitable
//EecaQSe of it§ direct anatomical connectioﬁs with the left hemigphere.
L ‘Egerer experimentation by Brydgn, 1963; Kimura, 1961; Milner, 1962;
I Penfield & Robergs, 1859; Zangwi;l, 1962; and others has demonstrated
that whi]é for the majority of people speech is mediated by thet left
hemisphere there does appear to be a small number of people in whom speech
is mediated either bilaterally or by the“f?ght cerebral hemisphere. ‘If
such is the case.then one might question what the nature of the result of
the APP Remedial Training toward right ear dominance (1eft hemisphere)

would have on their neuro-psychological organization.

"
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Recent research by-Geshwind and Levitsky (Ié68, 1970) has demonstrated
, \

an anatomical difference in the auditory cortex of the two hemispheres of

the brain. It provides structural evidence for the superiority of the-
left hemisphere in matters pertaiming to .the organization of language and
‘laterality. This would appear to be in contradiction to Tomatis' (1978)
assertion that the two hemispheres afe anatomically symmetrical and that
it is the vagus ﬁerve with its visc%ral afferent§ to the vocal apparatus;
which imposes asymmetry on the Hemispheres through phonation and language.

Both iIn hig_theory and in his APP Remedial Training Program Tomatis
insists that right ear §elfllistening is importqa&nqot only-for gpeech
but for musical expression as well. This would appear to be in contradic-
fion to the woré of Bryden, 1963; Kimura, 1964; Kinsbourne, 1971; Milner,
1962; who héve demonstrated a left ear dominance and right hemispheric
superiority in-matters related to melody and mu;ical stimulation. However
a single recent study by Bever and Chiarello, 1974 iﬁ;}cétes a right ear
superiority when musically experienced listeners ar; involved in singing
-Tqr playing as opposéd to a left ear supéfiority for musically naive sub-
jects. This research needs to be Fep]ica;ed but points.to'a qusible

~ .

distinction, on the hemispheric level, between a global ‘and an analyﬁical
approach to musical listening.

Tomatis bases his remedial t?éining program on_his theorizjhg that
two of the main functions of ‘the ear are to supply cortical enefgy to the
brain, and to establish equilibrium and integrate ®he bodily systems via

a8 cochlear vestibular hierarchy. However, Tomatis does not supply suffi-

cient research evidence to support tRese intriguing important theoreqjcal

~F
claims which underly his APP Remedial Training Program.

- '
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Tomatis' theory of language development emphasizes the initial role

of the mqther in supplying a desire to communicate in tpe,éérly years of '\..
life. - Further he points out the faﬁﬁér's role in supplyin§=a good lan-
guage model for gﬁ& child beyond three or four yéars. ]n odr time of
family break up, greaéér fa}%er participation in early child care, and

female occupational interests outsidé the ‘home one wonders if thé;e are

not other viable theories or models to explain effective language develop-

-
~~

. ment. .
. -d ~ .

From the technical point of view, the Tomatis assessment tools still

-

require experimehta] verification for method of presentation; validity

and reliability studies; as well as more precise guidelines ﬁd? interpre-
¥ _ . ' .
tation. Some of these issues will be addressed in more detail in chapter

two.

Despite the aforementioned theoretical issues the APP approach to
language and language related prgglems emphasizes the ;ompiex and hierar-
chical” development of language as communication. .lt aisb accounts for
variols types oﬁjlanguage.rglated probtems. depending upon the stage.-of
deve]obment an individual had reached prior to encountering a Srgak in
socio-affgctive_commﬁnicat?on. Tomatis'.emphasis,on the neuropﬁysiologi-
cal fun;tions of tHe ear seems to account for many of the pre-reading
perceptual skills that are'ofteq faulty [n'the dfslexic child. It would
seem that poor develqpment of one's listening skills could very easily . *
lead to a lack of energy.for attention and concentration on éasks; poor
posture and‘laterality of control over motor'functiohing; és‘well as the
many problems encountered }n pronounciation, articulation etc. \One might

\
therefore expect that a remedial program based on APP theory cou}d have

v

B
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reading. .

The

resent earch examines two developmental areas that are seen

oning and Spontaneous Speech. The writer wishes to evaluate the changes
that occur in these two areas as five dyslexic boys'(so defined by the

operational definition) progress in an APP remedial training program.

> ¢ 7 Cognitive Controls

Several researchers have coq;erned themselves with the role cognition
plays in reading particularly at the higher level of comprehensioﬁ. Num-
erous have been thé s§ydies between 1Q and reading ability/disability.

This review of the ljteréture has.poinﬁed out the interest that has existed
in the relationship between perceptual abilities and reqding. Cogniéive
Control theory deals with a slightly.different approach to the matter of

environmental intake. It refers to an individual's uniqueness in taking

in or absorbing the information available in his enviTonpent. They are

o

-

"controls' or "limits" placed on the use of cognitive/intellectual
abilities in the face of particular situétions. It has little to do'with
actual comprehension or inte)lectual abilities as such, other than inhib-

iting or freeing them to work™ - - .

»

e

- ! ’ \‘ ":
Biodevelopmental Framework ] o
. i

Santostefano, in. his work, takes the cognitive contrbI; dégcribed by
Klein, formulates a bicdevelopmental model of these controls and adapts

them to clinical work with children. In his work he has managed to gé

-, . ] .

beyond the mere presence or absence of certain traits by demonstrating
s * .

stages or levels of cognitive functioning through which a child can move,
. g

-
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progressively or regressively, in development and in dealing with chang-

. ing environments. Santostefaﬁb describes both his concept of Cognitive

Contr

with

s and their fungtions thus:

Cognitive controls have the status of intervening variables
which define principles by which perception, memory and other
basic qualitative forms of cognitive functioning are organized

. as an individual coordinates himself with his environment.

Specifically cognitive controls are defined as-mechanisms or
principles which: - (1) govern and determine the amount and
orgahization of information which become available to an in-
dividual perceiver; (2) are activated by specific classes of
stimuli which cause the individual to experience some inten-
tion to use and adapt to the information; (3) vary in the ex-
tent ‘to which they operate in the cogritive functioning of

the individuals; (4) evolve, in part, as a function of matura-
tion and life experiences and become independent (autonomous)

- from their origin of development; (5) mediate the influenc
‘of personality and motivation in the individual's cognitive

encountery with the environment; (6) become enduring_ aspects
ividual's coggitive functioning and adaptive styl¥
, thys give shape {to Bis subsequent cognitive experiences

;odevelopmental principles, psychoanalytic concepts and the child

clinician's need for new techneology. In short, the cognitive controls of

George Klein are elaborated by Santostefano to include pertinént issues

of development and adaptation. The biodevelopmental frame he develops

from: .

the psychoanalytic theories of ego psychology expressed by Hart-

mann; the cognitive developmental theory of Piaget; and, the organismic

developmental theody of Werner. Cognitive controls are seen as informa-

tion
tion
five

were

processing strategies that change slowly during childhood in a direc-
of greater or increasing differentiation and integration defining
levels of organization during this course of development. Tests

constructed to diagnostically assess each level.

]



- Lo.

BodY Schema-Tempo\Regulation is the first of these levels. This was
Iﬁtroduced by Santostefano himself as a result of his attempts to_formu-
late 3 complete schema of development from earliest childhood (body per-
cepts) .to mature adult behavior (coﬁceptual thought). The Body Schema-

Tempo Regulation Test diagnostically assesses this level of cognitive

control development.

Focal Attention defines the second level of cognitive control func-

tioning and is assessed by the Scattered Scanning Test. This level of
cognitive control development concerns the manner in which an individual
directs his/her attention to the stimulus field and scans it.

Field Articulation is the.name given to the third level of cognitive

-

control development. It is assessed by the Fruit Distraction Test. This

control deals with the selective deployment of attention. N

Leveling-Sharpening, the fourth level, is assessed by the Levgeing-

_Sharpening House Test. This level describes an individual's ability to

‘manage material that remains stable and changes over time.

Equivalence Range or co;Eepiual differentiation forms the fifth and

final level of the schema. It describes the manner in which an individual

.
4

relates, categorizes and conceptualizes information. This level is asses-

sed by the Object Sort Test. .

At this point in time Santostefano has limited his research to the
pre-defined controls of George Klein (Biodevelopmental Ievels'two, {hree,
four and five) plus Body Schema-Tempo Regulation, level one. At the time
this research was initiated Santostefano :ad reformulated Klein's work

and had completed construction of tests to measure levels two through five

thereby é]lowing one to assess cognitive control functioning developmentally

e
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in young children. Figure 1 attempts to illustrate the developmental
process both within each level and between levels. It is important to
noie that one level is not superseded by the next but that each higher
level is buth upon the previous levels: Also the adequately maturfng
individual will have all ranges within levels and all five levels avail-
able to him. ln_nofmal populations Santostefano has found that all five
levels are available to children by eleven years of age (1978, pp. 320-
322). In a clinical or abnormal population of any kind one finds very
peculiar patterns. Depending on the circumstances and/or age of ‘''derail-
ment'' one may have very inadequately deve]oé!ﬁ earlier levéls of control
with the later ones being more maturely developed yet unable to function
adequately due to restricted experiential intake. In.other cases‘the
ear{ier developmentﬁl levels may have been very adequately developea but

circumstance has hindered development of later levels.

Studies with the Learning Disabled

L .
In a study dealing with learning disabled children Denny {(1974) com-

pared good and poor readers (grades two to five) on several cognitive

-

tasks, one of which was Santostefano's Fruit Distraction Test measuring

the level of Field Articulation, or the ability to focus in on pertinent
and relevant material. He found that of the tests used, it was the Fruit

Distraction Test that discriminated good and poor readers.

In 1965 Santostefano, Rutledge and Randall examined .the relationship
between reading disabilities and three cognitive controls. Again it was

the Fruit Distraction Test that separated the learning disabled from the

normals at the .05 level of significance.
P

-
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Figure 1. The Biodeveiopmental Framework
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Santostefano's work }s of particular interest to this writer ‘because
theoretically it logically accounts for the individua]ized naturquf the
child's perceptual intake of the environment. The dyslexic is unable to
assimilate his educational environment ia the usual fashion. |In the field
of perceptual development Biodevelopmental theory attempts to écggynt'tpr
the influence of early Iife.experiences on later life experiences and
likewise attempts to throw light on the reasons why a child who is en-
countering difficulties in the academic environment may already be percept-
ually fixated in such a way as to prohibit learning. APP Remedial Train-
ing purports to allow an individual to re-experience, in a deve lopmental
sequence, his early environmental experiences and thereby reopen or ini-
tiate a new contgct with his environment. |If this were the case one might
expect to see a change in cognitive c;nxrol functioning as the dyslexic
has the opportunity to reintegrate early life experiences.

In defining dyslexia as an individual problem with various root
causes it seems feasible to expect some, if not all, of the childrenAn
the present research study to have their own individual unique pdttern of
cognitive control functioning. For this reason the cognitive control
functioning of each child is assessed at the béginning of thet?py and
reassessed p;riodically throughout remedial training in order to anal;se'
the processes of change these controis take during the remedial program.
The work of Santostefano leads one to expect immature development in
some, if not all, levels of cognitivé c;ntrolé. These should show matur-
ity in a positive direction as remediation progresses.

It is important to mention fhat,Santostefano}Qéﬁ found that patho-

logical cases have frequentiy demonstrated marked instability in their
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pattern of cognitive control functioning whereas the "normal' individual's
pattern of cognitive control fgnctioning is consistent over time provided
there are not unexpected emergencies in the environment at which time the
normal pe}son will regress or even progress depending upon the emergency
to be dealt with. That is, there I§ a certain plasticity of controls
necessary to deal with emergencies in the environment but the normal in-
dividual has a certann expected pattern of controls within the framework
of gra&hal development. Pathological cases frequently do not possess a
§teady-;attern apd/or are frequently very restricted in their development

on each of the levels.

Spontaneous Speech.

While the reading experts have been busy, in the last decade, trying
to decipher how a normal child learns to read; the linguistic experts
.have been pondering how it is that smail children develop the use of their
native language (Braine, 1963; Brown & Fraser, 1963; McNeill, 1966; Miller
& Ervin, 1964). Many reading experts appear to have concluded that lan-
guage development 1s pertinent to reading while many linguists have con-
cluded that learning, maturation and social cultural factors are all imr
portant in the development of language. Tomatis' Audio-Psycho-Phonologi-
cal theory of language aims to encompass all of these important findings:

As we progress towards acquisition of reading and writing

skills, the ear evoives until it becomes a complex machine

for hearing, analyzing, retranscribing and reintegrating _

anything originally projected from it. As.we have pointed - 4

out so often before, the royal way to language is through

the ear. (Tomatis, 1978, p. 61)

While the measurement of a child's speech competence gives us some

indication as to how well a child can understand what is spoken to him in

his own native language, it tells us little, if anything, about how
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effectively he uses his native-language to express and communicate his
ideas and feelings. For Tomatis, these are essential aspects in the de-
velopment of language. |In discussing speech he states:

What we are talking. abdut here is the most complex act a human

being can perform. To do it he must coordinate his entire

body to achieve a single goal; the act of speaking. To speak

is to be, to verbalize thought, to pattern thought in the body's

image; when we speak we speak of and to ourselves, we listen

. to ourselves, we exist. (Tomatis, 1968, p. 67)

Since the voice is a reflection of what the ear hears first directly
as to the sounds heard and spoken; and indirectly since ideas, feelings,
grammatical constructions are a reflection of better neural organization,
this researcher feels that the child's spontaneous speech should best re-
flect language development.

In the writer's opinion, the tests available for assessing language
production and/or competence in children, were not suitable for measuring
a child's ability to put his thoughts, feelings and experiences into
words. The best tests scrutinize minute pieces of grammar that indicate
the linguistic developmental status of the individual according to a norm

.
of expected development. The worst tests, in the writer's opinion, are

those that require the child to fill in blanks to complete an already

partially expressed idea. To best understand or capture an individual's

effort to place thought into words, onF must examine his spontaneous
speech under everyday circumstances with his peers and/or adults. In the
present research, ép best simulate everyday situations, structured, semi-
structured, and unstructured situations were set up in which the child
was required to communicate with either an adult and/or peer. !t was

felt that spontaneous speech samples taken in these three situations
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periodically throughout the remedial tréining phase. of this study, would
reflect the process of change in language development as remedial train-
ing progressed.

Analysis of such material becomes a very difficult task especially
in the 1ight of such Iittle work having been done on the spontaneous
speech of children beyond five years of age. |

The spontaneous speech samples are extremely rich_in material but,
for the sake of research re;trictions, the analyses have been limited to
three dimensions which will be described in greater detail in the chapter
on Research Design. These analyses examine: development of syntax based
on Laura Lee's (1974) work; Communication and Maze b;havior bésed on
Walter Loban's (W76) work; and, certain qualities of language style
which_were judged by persons fami]iarlwith child speech at these particu-
lar age levels. The éresent analyses have been determined partly by the
évai]ability or lack of availability of pub]i;;;a norms or studies of
children's spontaneous speech beyond five years of age; and partly by the
knowledge that the three areas selected reflect the developmental maturity
of one's native language.

Child language enthusiasts such as Brown (1973}, McNeill (1966) and
many others, have demonstrated that a child's native languagé development
grows from a one word utterance through an ever expanding use of gradually
more ;omplex interre]a;ionships of words to express an idea. Thus the
complexity of the syntactical usage of a child reflects the growth stage
of his native language. Most studies in child language assume that all the
necessary structures are avajlable to the child by five years of age.

However, Carol Chomsky (1969, 1971) and David Palermo with Dennis Molfese
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(1972) have demonstrated that more complex syntactical structures are

“learned beyond that age.

Syntax is the strycture through which meaning is communicated
(Chomsky, 1965) in speech. Therefore the complexity of ome's syntactical
structures should be a reflection of one's ability to transpose thought
into language. Laura Lee (1974) has developed an eight point weighté&
System to assess syntactical development in children. Using this as a

measuring stick the writer proposes to examine the syntactical structures
of spontaneous spéech,samples taken pe;iodical]y during the APP remedial
training proéram. 'lt is hypothesized that the maturing native language
enhanced by successful remediation should be reflected in more complex
syntactical usage by the child.

Loban {1976) has demonstrated that- the length of a cHiId's Communi-
cation Unit is indi;ative of the maturity of his language development.
't is therefore hypothesized that a dyslexic child responding positively
to an APP Pemedial training program should gradually begin to use Units
of Communication that are equal in length to those typical for his age.
Spontaneous’ speech samples taken periodically during the treatment phase
of this study wi]l be examined for length of Communicétion Units''.
Loban (1976) discusses a second unit of measurement which is of interest
in the present study. This is the use of Mazes which are defined as .
false starts, hesitations, partial words or any type of language tangle
that does not express a thought. Howevér, in his longitudinal~ study
Loban found that these Mazes did not appear to be developmental in ‘nature.
That is, the children seemed to have the same percentage of Maze Words in

L]
-their oral speech at the end of grade twelve as they started out with in

kindergarten. Loban therefore suggests that Maze Behavior may be more



43.

-

related to personality than—to development or learning. The present study
considers Maze Behavior in the spontanecus speech samp]es to ascertain
what effect, if any, éhe various phases of theIAPP remedial training pro-
gram have on thé percentage of Maze words used by these children in their
efforts to express‘their thoughts. ’

The APP approach to language deve]opmeﬁt encompasses many aspects of
language communication that cannot be tapped by currently available test
materials. The writer therefore has developed a scale to measure eight

aspects of language style that one wouid expect to be influenced by the

APP remedial training program.

Summary

The review of Fhe history of dyslexia has served to emphasize the
breadth and complexity of thé problem. What started out originally to
be a Symptéﬁ of é specific organic deficiency'has devqloped into a com-
plex syndrome indicating the individuality of the dyslexic's problems.
The need for adequate therapeutic prograﬁs was recognized as early as the
1930's -and whilg some of these have been very successful in assisfing
certain types of poor readers, they have been less successful with the
group of children definedmé? dys]exfc according to a definition such as

;Y

thé operational one in this éhabter.

The diversity of definitiéﬁs for children with preoblems in reading,
plu; the tendency to generalize_t:eaﬁment programs, led to a need for
redefinition and classification of children with problems ia reading.
This brought-out the fact that there did exist a group of children who,

despite good intelligence _opportunity to learn, seemingly adequate emo-

é;onal background, and dom from organic deficiencies, were unable fo

’
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learn in line with intellectual expectancy. This howeveF'points to the
heterogeneity of the problem. It seems that at this point in time,
dyslexia is best diagnosed through eliminatipn of factors rather than by
the identification of specific symptoms.

The recognltion pf.a need for more-successful thgrapeutic programs
led to an examination of the reading proéess as 1t is accomplished by
successful readers. There is a Qenera] agreement that this consists of
a two stage process: the first, a skill level whereby the child learns
to translate letters and groups of letters into sounds and words; the
second, a comprehension level where the child's grasp of his native lan-
guagé is essential to comprehend the message communicated through the
printed symbols., Remedial techniques have tended to work on the first or
skill level. 1t is generally believed that the second level will come
automatically if the first functions adequately. While people such as
Bannatyne stress the importance of language, his remedial program works
on skill modificatiqn such as sgquencing, memory, d}scrimination of
phoneme blending etc. and not on the child's grasp éf his native language
as a tool to.receive and communicate ideas.

_ Dyslexia is usually defined operationally in terms of a reaéing pro-
b]eﬁ. Thefépeutic programs are consequently designed on the basis of

. theories of reading and prereading skills.,  The APP appreach to language
and language related problems views dyslexia as.one of several problems

which may develop as the result of inadequate or underdeveloped use of

one's native language as a vehicle of communication. As such it becomes

-

basically a communication problem rather than a reading problem. PDyslexics,

for Tomatis, suffer from any number of possible difficulties ranging from

“u
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the most profound dyslexic who has never formed the initial mother-chj]d
" bond to the 6uch milder, and perhaps more easily remediated, dyslgxic
with midor speeﬁh problems. As such Tomatis does not eliminate the poss%-
bility of emopioﬁa] or physical causes of dyslexia. A]thouéh such a br;ad‘
Qefinition of dyslexia may be too all encoﬁpassing fof,:;r scientific
type of research, the APP theory appears to account_for ﬁhe heterogeneous
nature of dyslexia. The theory accounts for native language development,
reading readiness skills such as attention, foc;sing, lateralit{; and &
reading skills such as sound b]endi&g and phonics. The APP treatment
. program aims to integrate all of these aspects as it assists the dyslexic
in ftuning his ears' to human commﬁnication. Further, in conj%fction with
individual evaluation the APP Remedial Training Progtam.can be and should
be individualized to suit each individual dyslexic.. #

While Tomatis himself claims to have used.the APP reme&%gl training
program with success on some'lz,OOQ dases of dyslexia, the effectiveness
of the varfous ﬁhases of the progrém ha;e never been subjected to rigor-

ous scientific investigation.

Rationale and Research Expectations

The APP theory of‘language and language re]ated‘}roblems leads this
writer to suspect that successful remediation via an APP remedial train-
iég program could assist each dyslexic with his own unique problems which
are preventing him from reading .as would be expected in accordance with
his intellectual potential and érade placement.

Reading theorists such as Wiener and Cromer, Gibson, and Fries
stress the importance of the many underlying perceptual prerequisites to

reading. These include: attentional mechanisms; the need to actively

S



explofe one's environment; an ability to discriminate and to select rele-

1 irrelevant material; as well as an ability to form classes or

-

sets through observation of commonalities. These prerequisites to the

vant Tn

® . -
first or skil) level of reading are developmental issues which are in

accordafce~with-the various hié’hrchical levels of Santostefano's bio-

Y

deve?&pmental framework. Immature devqlopméﬁt on any of these levels

leads to a skewed development of cognitive control functioning.
Bannatyne and Goodman start from a different tack by empﬁasizing
one's native language as the essential prerequisite to a successful read- -

ing experience. Since the level of comprehension presented in B:hool

reading curricula is geared to meet the language development and interest
of the average child "in each academic level dyslexics cannot gain infor-
mation from this written material. A successful APP remedial training
rogram could assist the child in the development of his native language
-as a tool for communication so that he might reach a level-whereb{ reading

will become a pleasure and a tool for learning. o

~

The reading theories.presented earlier in this ghapter all emphasized

.

the two step process in ]earﬁing to read: that js, a skill level whereby
the duditory sounds are'linked to the visual -forms; and, a comprehension

. e
level whereby meaning or information is-gleaned from the printed material.

The writer likewise emphasized earlier the need to be efficient. in both

levels before one could be considered a "'reader''. Accordingly it would

seem that cognitive contrdl and spontaneous speech measures would be

S—

° . _ . .
likely to show ‘improvement before those measures used to assess academic

-or reading achievement.
t -
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//’ APP theory is concerned with the development. and remediation of an

individual's native language as a tool for communication. It does not
e

’
propose to {emediate reading as such. However theoretically it recogn{%es

that adequate development in Tanguage as communigatipn should lead to a
. positive achievement in reading. Hence reading would be expectes to show

amprovement\Q\\y within the }ater phases of thﬁrﬂémedxal training program,

-

~and would be expected to progress slowly as the language facility matgred.
F 3 ]

The present research presents an in depth Case Study of five |n‘|v:-
duq] children who meet the critefia for dyslexia accdrding to: the opera-

T tional defnnntnon def:ned |n this chapter; and, Dr. Tomatls criteria
,//,) for dyslexia. Since.,adequate development in both cognitive control func-

tioning and spontaneous speech have been seen as vital to successful read-

\]
ing, the writer proposes to examine the process and pattern of change in

L »
cognitive control functioning and spontaneous speech in five dyslexic
chiddren as they progress through the various phases of an individualized

APP‘TeﬁEdial training pregram.

—

v ‘ '
While such an approach prohibits the formulation of Eﬁperimentai

hypotheses, certain research expectations can be formulated. The generat

research expectation developed from this review<sf the literature is

stated as follows: Cognitive control functiéhing and spontaneous speech

will demonstrate change dgéing an individualized APP remedial training

program. - ) . C\ . !

- The General Research Expectation must then be subdivided to ascertain
[

the more subtle. interrelationships of specific cognitive control strate-

/f\ gies and épontaneous speech skills being evaluated as the indiviaualized
< ' :

APP Teﬁedial_training programs progress. These research expectations have

R .

\ *ch



been formulated as follows™

| 1. Poorly developed levels of cognitive control functioning should
manifest change in the direction of increased maturity as formulated
within Santostefano's biodevelopmental'framework.,

2. Immature use of syntaEtical structures in spontaneous speech
samples s;oulé develop in the direction of mature syntactical structures
in accordance with age expectations. =~

3. /;ague/and undetermined expression of.Ideas in spontaneous speech
samples, should demonstrate change in the diréctisn bf vivacious and
clear expression of idea;h

.k. The use of language tangles and hesitations in spontaneous speech
samples should dec;base in accordance with the percentage expectﬁg of

\)fluent speakers.
5. Those aspects pf Language Style considered to'bé immature in the-
spéntaneous speech sampleg, should develop in aécordance with expected
performance. That is: concrete, unorganized and uﬁréalistfc story con~
tent should beéome more dynamic, orgapized and realistic; ;go-centric and
structured dependency in fhe interpersgnal aspects of storylte?}ing shou{d-

<
move towards social and self directed relationships; a halting, monotonous,

-mumbled voice should become more fluent, expressive and distinct.

The next chapter describes in detail, the design and proceduniiz;:S%;&

\ to carry -out these research_proposals.



CHAPTER 1|

Experimental Design

The theoretical discussions presented in Chapter 1 have atteméted
to demonstrate the complexity of the syndrome called dyslexia with its
network of possible underlying causes. The Tomatis APP remedial training
prog?am was presented as a possible effective rémediation for dyslexia.
This second chapter describes in detail, the research design used to
assess.ghe influence of APP remedial training on cognitive control func-
tioning i?d spontaneous speech, both thought to be important<5rerequisites
to a successful reading experience. The research project will be presented
and discussed under the following headings: Single Subject Design;

Identification of Subjects; Description of Assessment Tools; Procedures;

and, Analysis of the Dat?;
-

//-.‘
Single Subject Design )
& -
The researcher was faced with the problem of finding an experimental

T
design which would respect both the individualized treatment program re-

quired by each dyslexic-and the requirements of scieptific research. A
Single Subject Design appeared to meet these qualifications. Dukes (1965)
pointed out the fact that gingle subject research was not novel to the |
field of psyéhology, in fact it is probably as old as the science itse}f.
However, its importance did wane during the forties and fiffties when

.statistical quantifications for group research were seen as more informa-
\

Y . . . . . .
tive. In ret¢ent years new interest has arisen in Single Subject Designs,

-
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most part%@u]ar]y in the therapeutic fields where individual differences
are most pronounced and often play an important role in the effectiveness
of treatment programs. :

0f the m hy quasi—experimental Single Case Research Designs described

o

by Campbell & Stanley (1963) the Time Series appears to fit the needs of
the present resea?ch project. The wr;ter wishes to assess the pattern

of change in Cognitive Controls and Spontaéeous Speech as each of five
boys progress through a four phase remedial program. The length of each
phase, within the remedial program, is dependent upon the individual rate
of mathration of each child in his APP rem;diation. The length of the
various phases is likely to be quite different for each child. A con-
tinued series of regular assessments of the dependent variabtes should
therefore indicate change in slope with the intervention of the various
phases of the remedial program, if the program is ihfluencing the depen-

dent variable(s).

The particular design chosen for this research project includes a

two month baseline period; 2 ten month remedial training period; and a

two month fol]ow-u; periéd. A two month assessment schedule was selected
for the dependent variables to ensure fhe recording of chanég in these
variables for even the quickest to remediate of the childrep. A ten
month remediation period was chosen in part based on- the prediction by

Dr. Tomatis, concerning the probable length of remediation for the vari-

e

ous children, and in part by the realistic time constraints for the com-
RN

]
pletion of the research project. Figure 2 depicts the fourteen month

period covered by the three phases of this research design.
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ldentification of Subjects

Initially eight boys, who according to academic standards and
teachers' reports appeared to be dyslexic, were selected from The Child
Study Centre population as possible subjects for this research project.
These‘hgzg’yere then assessed according to c¢riteria selected on the basis
of the operational definition outlined in Chapter !; which,states that
dyslexia is a psychological .and/or neurclogical impediment to perceptual
and/or communicative behavior manifested in significané discrepancies
between estimated potential and academic achievement. It is not primarily
due to severe mental deficiency, brain damage, sensory handicaps, emo-
tional problems or lack of opportunity to learn. All eight boys were
also interviewed and assessed by Dr. Tomatis according t6 his criteria
for dyslexia. Five of the eight boys proved acceptable on all accounts.

These five were retained for the study.

Selection Criteria

Each child's estimated intellectual potential was assessed by The

wéchsler Intelligence Scale for Children - Revised {1974} (hereafter

referred to as WISC-R); and his academié achievement by combining the

results from The Wide Range Achievement Test (WRAT) and the Gates

MacGinitie Reading Test. -

The discrepancy between potential and achievement was worked out in
accordance with Myklebust's {1968) Learning Quotient.

Achievement Age
Expectancy Age

= Learning Quotient

The Expectancy Age for this formula takes into consideration a child's

intellectual potential, his physiological maturity and his opportunity

[

for learning.

~
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Hent31 ﬁge + LIF; Age + Grade Age _ Expectancy Age
\\y In this formula Menta! Age equals the higher of the Verbal/Performance
\Xfi 1Q's; Life Age is cronological age; and Grade Age is based on the Mean

Age/Grade Table by Year and Month as used in the Ottawa Separa%e School

ystem {Appendix B). This gives a realistic picture of the child's
potential as it takes into account the physiological, experiential and
mental aspects of his maturity. A Learnin§ Quotient below 90 is consid-
ered an indication of Learning Disability (Myklebust, 1968).

Traditional methods of calculating the discrepancy between intellec-
tual potential and actug] grade pfécement tend to inflate the discrepancf
score. They fail to account for restrictions placed on a child simply
by the state of his physiological maturity and his bast opportunities for
learning. In short, a bright younger child who has ﬁot‘pad certain
physiological experiences simply because of his cronological ége and
grade placement (ugually based on cronclogical age) has not been expos
to certain skills more in line with his intellectual potentiai. On the
other hand, the practice of ealculafing a learning discrepancy by simply
taking the difference betwegn the expected grade placement and the grade
level achieved on a reading test does‘npt pick out the bright yoéngsfer
achieving at average level. This child foo is a Learning Disabled Child.
In this particulér study, one child, of the eight originally chosen, did

not have a Learning Quotient below 90.

—

Dr. Ronald Trites, Director of the Neuropsychz:égical Laboratory at

=
the Rovyal Ottawa/ﬁ;;pital, reviewed each of the eig

-

es to screen for

possible organic involvement. One of the eight was eliminated because

-

of possible left hemisphere damage.



)

59.

A careful and detailed developmental history, including family and
academic¢ background, was taken of each of the eight children. From this
one could screen the possible presence of sensory handicaps, emotional
problems, or lack of opportunity to learn. The academic history desfon-
strated that the child had peen unable to learn according to regu]éf
classroom procedures and would therefore require special remedial instruc-
tion. One child was eliminated from the group as his history indicated
the presence of emotional problems.

The present study also used, as a further screening tool for dyslexia,
Myklebust's Pupil Rating Scale (PRS) which takes into account factors '

other than academic achievement. This rating scale was evaluated by three _.

staff members involved with the children in their everyday activities f//_

both in and out of the classgoom. It was completed by mutual agreement
to insure greater consensus. A cut off score of 70 was used to choose
the dyslexic candidates. This figure was approximately the mid point
between the Mean for the Learning Disabled Groups described in the manual,
and the Mean for the Control Groups.

Dr. Tomatis himself interviewed the eight initial candidates and
assessed them according to his own three fold criteria. This includes
The Listening Test to assess listening attitudes as opposed to hearing
ability; the test of Audio]ateromet;; for as;essing a&ditory-vocal later-
ality; and, 5 Perscnal Interview which Tomatis uses to assess the bahav-
ioral and relational attitudes of the child in his social setting.

of tEe eight children originally selected from the school population:

of the Child Study Centre, five were retained for the study. Three were

el;pfﬁ;;ed because they did not meet all the criteria of the operational
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——definition. One was'eliminated because he_FaIled to meet the cri£efion
for dyslexia on the Learning Quotient; a second because of suspected
organic involvement and a third because of the presence of emotional pro=-
blemg. The socio-economic status of these five quilies ranged from
average to better than average. Using Blishén‘s Socio-Economic Index for
Occupations in Canada, it was established that four of the families fell
within the first or highest socio-ecpnémic class, while the fifth family
fell within the third class (Blishen, 1967, pp. 44-45). All five families
were English speaking Caucasians. The one colored boy had beén adopted
by a Caucasian family as a baby.

Description of Selection Criteria

Objective Tests. The WISC-R was chosen as the measure for assessing
intellectual potential since it assesses verbal and performance abilities
independently. The test score used in computing the expectancy age was
the higher of the two. This eliminates the danger of identifying only
the‘children with verbal learning deficiencies. A8 described by Mykle-
bust (1968, p. 4), "Nonverbal learning djsabi!it%es are at least as con-
sequential and debilitating to behavior as are verbal deficits'. In
addition to selecting tﬁis test because of its dual IQ scores, the WISC-R
is an excellent tool for assessing the intellectual capacities of children
between the ages of six years zero months and sixteen years eleven months.
Furthermore because of its construction whereby the standard deviations
and the means of all age groups are identipa?, any changes observed In
subsequent 1Q testings can be éscrfbed to changes in the subjecf and not

.

to the structure of the test nor its standardization (Wechsler, 1974).

Split half reliability studies done across the entire age range of six to
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sixteen yéa;s, yield average coefficients of .94, .90, and .96 for Verbal,
Performance and Full Scale IQ's respectively. The correlaticnal study
between the WISC-R and the Standford Binet suggestsAthat they yiefd similar
IQ's for normal c;ildren between the ages of six and sixteen years thus
contributing to the validity of the WISC-R as a measure ‘of general in- ™
telligence (Wechsler, 1974). The Mental Age was calcujéted by the

formula

IQ x CA
100

- MA =
Over the years the WRAT has proven itself as an effective measure-

ment of the basic academic skills reading, wrﬁtten spelling; and arith-
metic computation. Thus it was used in this study to.assist in establish-
ing each subject's present achievement level. This test, at any particu-
lar age level: consists of three subtests: Reading-basically a test of
woird recognition which tends to overrate the true reading ability of the
individual while at the same time giving many valuable clues as to that
indjvidual's word attack skills. Written Spelling--a test which gives

not only an achievement score but as well gives important ciues about
related skills such as letter reversals, sequencing problems, hand writing
skills or lack of know]eage about basic rules. Arithmetic--a test of com-
putatiocnal skills.
-~ The normative population for the revised WRAT was selected from
schools of known sociceconomic levels throughout several states in the
United States. The autﬁors report reliability coefficients as ranging
from .92 to .98 for the reading aﬁd spelling tests; and from .85 to .Bi

for the arithmetic test (Jastak & Jastak, 1965). These are the cummula-

tive results of population studies over a twenty yéar period. Delong (1962)
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studied the effects of test retest situations on a retarded popuiation
and «found that the WRAT was the only one of five standardized tests that
did not significantly change from one administration to tﬁe next. Wood-
ward, Santa—Barbara‘“§ Roberts (1975), using a population of Canadian
clinic type children, found the test-retest reliability of the WRAT to be
highly. significant when administered at two week and twenty-two week
intervals. Co-eff?ci;nts for all three subtests reached the .001 level
of significance under both situations. This ‘confirms the stabiiity of
the WRAT and its usefulness in a research project such as the present one
- where the tests were administered at two month’ intervals.

The Gates-MacGinitie Reading tests were selected as a further indica-

tion of academic achievement .ievel because they provide a more detailed

* - -

analysis of the reading process taking into account power as well as speed

and accuracy. They were useful in this particular project because the

vocabulary subtest, a-test of wordf:;;;:géanding; and the comprehension

I \’w' * / 7
subtest, the 'reading and_und rstandigg_gﬁ;passages together with the
P .

three subtests of the WRAT\gave an excellent indication of overall

academic achievement. At the younger grade levels (grades onme through

three) therg\fre two forms of each test available and at the higher

levels (grades four through nine} there are three forms of each test

available. These different forms are very useful in a design such as the

present one, which calls for repeated testings. Mean reliability score
&for the tests used in this project (Primary A, B, C, CS and Survey D) is

.82.,ﬁ%plit half reliability is naturally higher, all scores above .85
.and sranging as high as .99 (Gates & MacGinitie, 1972). A validity study

by Davis (1968) in which standardized achievement tests were correlated
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with the various subphases of the Gates-MacGinitie found median co-effi-
cients of .84 for Primary C vocabulary,,.79 for Primary C comprehension,
78 for Survey D vocabu]ary and .80 for Survey D comprehens:on.
Each child's achievement grade-was ascerta1ned by taking the mean
of the sum of the grade equivalents achieved on each of the six subtests

of the WRAT plus the Gates-MacGinitie test results. The achievement

-
~ grade was then transposﬁa into an achievement age.

The Pupil Ratfné Scale (PRS) was developed.to meet a widespread need

in_education namely, the screening of children with learning disabilities.

It assesses Auditory Comprehension, Spoken Language, Motor Co-ordination,
Orientation in Time and Space and Personal Social Behavior; all factors

seen as pertinent prerequisites to academic achievement. Statistical

.

afalysis of this scale's worth as coﬁbared with a number of other screen-

- -

ing‘tests, on the same population, shows it to be an economical and effec-
}>~ijve procedure for identifying children who are not achieviné normally »
though they hgve the potential for doing so (Myklebu%t, 1971). This is
a screening tool ‘and is not intended for individuai diagnosis of problem
areas. It is intended to be followed by a detai]ed‘agsessment where
learning difficulties have been indicated. A discriminate analysis was
made to explore the adequacy qf the PRS as a tool to distinguish between
the Learning Dfsabled and the Normal children. It ranked secoéd in

. -

forty-nine\varfables (Myklebust, 1971). The differences between the two

. groups was significant at the .001 level for all five areas rated by the
scale. This rating scale was used im the present research project be-

cause 1t covers areas not tapped by the usual achlevement tests and it

has been known to identify areas of disability desplte a child's overall

P
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evaluation and

-
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adequate performance. Studies by Bryan and McGrady (1972}; Proger (1973):
and, Reaves & Perkins (1976) demonstrate the many uses of the test as a

reliable instrument for screening of children with learning problems.

Tomatis Tests. The Tomatis Listening Test (TLT) is the most impor-
tant of Tomatis' tests and determines the extent of the subject’s listen-
ing potential both in relation to himself énd to others.. The TLT is

divided into three parts: 1) threshold evaluation, 2} spatialization

} evaluation of selectivity. ) .

e threshol

evaluation is a modified form of the standard audio-

&

_graa. It is administered fairly quickly and focuses on the adaptive ﬁe?-

ceptual dimension called “lisfeniqg” in contrast to the passive-sensory
L '

dimension called *hearing'. Although a standard audiometer may be used

for the-threshold assessment, a specific instrument is available for this

purpose. The threshold evaluation consists of an air conduction evaiua-

‘tion whereby the sounds are transmitted to the ear via well.fitted/ear-

-

3 . |
phones, and a bone conduction evaluation whereby the sounds are transmit-

- 4

(/

I'd

ted through a vibrator placed on the mastoid bone.
For the air conduction evaluation pure tones are administered first

to the right ear then to the left. Starting at.B,OOO hertz sounds are

. administered in a single direction only and in increments of 5 decibels

from the faintest =20 db to the loudest 100 db. The subject is asked to

réise his hand when he hears the faintest sound. ‘Once the subject clearly
indicates that he perceives the found this minimal threshold is recorded
and the exéminer proceeds to establish the minimal threghold for 6,000
hertz and so on through h,odo; 3,000; 2,000; 1,500; 1,000; 750; 500; ZSb

and 125. The procedures are essentially the same.for the bone conduction
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evaluation with some practical restrictions as to frequency range and in-

tensity. Results ‘of the evaluation-are marked on an addiogram grid {Fig-
\ <. .
Ay

ure 3) where the air conduction threshold 75 indicated by the solid line

and the bone conduction threshold by the dottéd line. The results for

. the Right Ear are indicated on the'lef of the fig;re while the results
. - .
for the Left Ear are on the right of the figure. The decibels are record-

“ed on the horizontal dimension or in sicissa of the figure while the

‘

frequencies are recorded vertncal]{i%r in ordinate. Accordung to Tomatis
ideal listening should yield a gradual ascending curve or threshold with

a slope of six to eighteen decibels per octave starting around'500 hertz

”

‘and peaking at 2,000 to 4,000 hertz. The bone conduction curve should
- ' [ -
rest below the air conduction curve by 5 or 10 decibels.. This ideal curve

is shown in Figure 3. This siope allows & person Eo_asseés and agpréciate

., ' - , ‘. . -
sounds withk discrimination. and also favors accurate’easy vocal or musical
expression. It further tends to focus.on the higher harmonics which are

of an energizin ture. However a dyslexic can adopt any of several non
: ,
{

/ . b )
listening attitudes. One of these is the lowering pf_the_]isiggépg thresh- °

& L
old in whole or in part. In his practice Tomatis has found that up to

thirty decibels is under the'atiitudinaibténtroffbf Uhgr{ﬁdividual.ﬂ For
example, an individual can 1ower the liﬁféning threshold throughout the
- entire range tak:ng a non accommodattzg:stance by keeping all scunds at

& distance (Fugure La). Or, as is frequently found 1n dys1ex|cs. there

\

may be a dip in the middle raﬁ‘ss'between 1,000 and 2,000 or 3,000 hertz

k4

causing him.to tune out the range of human speech (Figure 4b). A high

flat threshold is a third way of taking a non accommodating stance, as

o

. : 2 |
B el
. >
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the sensitivity to the lower frequencies. masks the other sounds higher on
the scale and also robs the inaividual of energy potential (Figufg'hcj.
In normal subjects the air and bone curves will be parailel and
cufved as described earlier but in the dyglexic both may be badly distor-
ted in éhe same direction; they may foliow a saw tooth pattern, or, be

completely opposed.

<

~

Spatialization is ass€ssed during the bone conduction evaluation. )

-

The subject is asked to 1ift his hand on the side where he first héars

-

the sound; or, to 1ift both hands if he perceives the sound on both sides
without ckear Iocaliza;ion. lnversfons or confu;}ons are indicated on
the listening test at the frequencies where the? occured (Figure 5). This
test, believed by Tomatis to be one of the most impeortant, reveals the
surprising degree of confuiion on.the part of dyslexics in localizing
sounds.

Se]ectiyity is assesséd immediately following the threshold assess-
ment. Via air conduction, and at a comfortable intensity of forty to
sixty decibels, the subject is presented with paired pure tones in quick
succession froﬁ 8,000 to 125 hertz. That is, nine sgfj!of paired-beeps:
8,000-6,000; 6,000-4,000; 4,000-3,000; 3,000-2,000; 2,000-1,500; 1,500~
1,000; 1,000-500; 500-250; and 250-125; After-each pa;r of beeps the
subject is asked to state whether the second sound was higher or lower
than the first sound. "The ordér of presentation always remains the
. , :

same. Here one needs to use himself/herself as the point of reference

in perceiving the difference. According to Tomatis this quick test is a



o
(o]
.

[ra) 238 - 398 rag 1300 3 1000 4000 goo0 g ) 138 304, "o 1an dnoo g 200 4
I
, N - T
) - |
? 0,
\
9 °
\
H o )
H :-.-"h-_—:'j - L v PR H e e o’ .
.
3
: » |
r !
. . | i _ o
. ‘ | [ b
@ 38 ' N | | 1
" ” - [ oo
5] |
" re | f
3 - |
:‘ he ”®© ! ! !
[P
" . l i 1 l }

RIGHT EAR . LEFT EAR

-
173 I 140 230 1007 1ag0 3937 1032 ento acoo gose |4l:‘ 150 300 FAC 1DOR tape tram 3noe goae gecc gene
b .

) 4oy T ] l
b ' 5 i
H 2
1 [ -
- o v
; - 1 LY m! " ;-\: " Py
: e w o 2 L .
: o b | L
¥ '
' © i !

1 1 *
-:. 30 ! ! /
‘I; &l /

|

:: I
W . F !
. " 1 17l

RIGHT EAR LEFT EAR

r i L3¢ AP0 T30 'pO0 1300 2000 10DC 4000 po00 g ooe bl - 120, T30 ADR0_ 1302 2000 JTE 1900 s 00 gooy
- “ 30 [
H
: L]
N ‘. - | I -
o . n . o .- -
1
L ] B
3 .
+ w
. |
. 0
r
' o | oot
L] " '
° 30 l | |
S_L= S |
[H -0
a
, . ! ]
]
" 0 r
13 I
L] w0 l ! I

RIGHT EAR - - LEFT EAR

Figure 4. Various Non-Listening Attitudes
- a) Lowered threshold
b) Dip within speech range
¢} High flat threshold

Y

B sbuiC oI gtP Nt YA U N0 -

.

PSEdrcSiEImerwr v -0 -wua

BifGECaa"mIPvavw-0 Ul



e
//r- .
: N
- 1
)". el Ll B | A0 c 000 enon AM:_!’\M i 1 t1) b A A0 B AN S A ) 4000 g A
4 » L —I
3 { 1
1 [N |
. — oA . edaa | /]
. *ed Ve . i - P ot |
: *ale” -1 —_-—— N n S
: 1 I !
: ” ) | 1
. o l |
< 0 | : i
. . R RRR |
3 " l
I: l g
:_ l *0
RIGHT EAR LEFT EAR .
. ~
Ly
-
Figure 5. Spatial nzact|fon- Difffculties
{ el H &
S

69.

IR R Y

Eemar s

Sz



powerful indication of auditory discrimiﬁation; of listening or non
listening attitude; ard a desire tc become involved with sounds. Errors
in Selectivit? are indicated on the.top of the Tistening test by check
marks at the frequencies where errors occured; Anything higher than the
lowest check mark is considered.closed as the lower frequencies tend to
mask the higher ones (Figure 6). Selectivity is.developmental in pature
and by eight years of age, according to Tomatis, a child’s selectivity:
should be completely opened. It is not yncommon.to find dyslexics with
completely closed seléctivity. Such children‘or_adults cannot distingufsh
Ai%ferences in pitch nof:;he direction of the variationsxh_IPesé listen-
ing problems Ie;d to difficu]ties'in differentiating phonetically similar

letters such as ''m'' and "a'*; "f'' and *'v''; or "p' and ''b''; and many others.

* Since the ear influences speech, dyslexiés'with completely closed selec-

; .
tivity ffequently have voices that are low, lacking in timbre and mono-'
tonous. Their po&Fure is poor and looks defeated. They are not deaf in

o ' -
the usual seﬁsédzj?\they have difficulty at&éﬁging to and analysing sounds.

Some dyslexics have their selectivity only partly closed. They have pro-

" blems analyzing or tuning into the richer energizing.sounds and one can

therefore expect to find problems with consonants in spelling, reading

and talking.

L4

" The TLT has not been scientifically validated but has been used by

Dr. Tomatis in the initial assessments and in monitoring the remedial
H?ogress of over twelve thousand dyslexic cases. It has been these cases

thai have allowed Tomatis to distinguish the dyiifxic profile from the

A
autistic, the schizophrenic, the deaf, the horma}\qu many other listen-

ing pr6fi}es.: . ) -
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However, it must be noted that the‘proceaures used in the TLT evalu-
ation d}ffer ma?E;ET; Froﬁ those of a standard audiometric assessment.
While the standard audiometric assessment attempts to establish an abso-
lute threshold or the point at which gn.inaividua] detects the auditory
stimulation 50% of the time, the TLT friés to establish at which point
the s&gject iltgg perceives thé faintest sound--that is, when he conscious-
ly takes note éf the sound. Using this method, Tomatis claims-to take
into account the individual's attitude toward sound--a measure of when and
at which frequencies he consciously Q]istens to'" as opposed to when he
"hears''-as established b; a standard audiometric assessment. Tt s rec-
ggnized-by this researcher that the assessments used for spatializatien
and selectivity, as outlined by Toaatis, are administered in a constant
series at each testing leading- to the possibilit& that the subject might
learn the abpfOpriate reséogse sequence ana thereby respond according to
"test expectation'' rather than ''auditory perception''. Hence there is a
strong need for studies on the validity and reliability of the TLT. |In
the present research project the results of the TLT were used according
to Tomatis' mgthqﬂ which incIudé; observational factorS‘frqp teachers,
program assisfants and parents, to determine when a child was readyjto
move from one phase of the APP remedial training program to the next.

Besides the usual teét of efﬁ, hand, foot and ear dominance 05 which
dyslexics usualP; show poer, mixed or unestablished preferences, Dr.
Tomatis determines the dominant ear as it manifests itself through voice
control. This can be done in observiné thé child speak or via an apba-

ratus called the audicliaterometer. As discussed earlier, the right ear

-

¢
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is seen by Tomatis as the one best suited for self listening and voice
eontroi. {f favors a smoother flow ;f speech, towards the front of the
mouth, thus making for easier articulation. It al]ows'fpr better timbre
and intomation; body movements become more synchronized in the act of

-

speech; the person seems more relaxed and often the face wears a. smile.
But, when the left ear takes over and controls speech, longer circuits
and feedback loops come into play introduciné a time delay; The rhythm
and fTow of §peech becomes hesitant ard choppy; speech tends to emanate
from the back of the mouth with poor artiCulationﬁjthe voice begsmes
monotonous; and, facial expression is flat. The posture is notably poor
and the individual exgibits marked movements and gestures when attempt-
ing to speak. He cannot organize his thoughts apd has trouble both pay-
ing attention and in expressing‘himself. In the asséssment of dyslexjds
" therefore the audiolaterometer is used to estimate the degree of auditory
laterality in the act of seif listening. The instrument, and procedure
for its use are explained in Appendix B. This test takes much observa-
tional skill and practice to administer correc;}y. The audiolaterometer

is a tool developed by Tomatis for the specific purpose of assessing

laterality in the use of one's own speech. Again it has proven itself in

~

~
daily usage by Tomatis himself rather than iﬁgscientifically controlled

i hd

situations.

The Personal Interview forms the third part of the Tomatis assess-
ment. Tomatis starts the interview by observing the child as he inter- T~
acts in a relationship; first with any other persons that might be pre-

.sent in the room, then in a one-~to-one relationship with Dr. Tomatis
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himself. In responding or initiating conversation the normal child uses

his body so as to extract maximum efficiency with minimum effort. . That
is, the Qsdy remains stationa}y except for the area cartically inveolved
'in language production. The right side of the face is dominant and the
righ£ thumb a;d index finger move slightly. Verbal flow is rapid, flJﬁ;,
timbred, iively,-well controlled; confident, and adheres closely tb ther
topic under discussion. The right ear is doing its job of listening

and exerting contro} over'botb the output and input of language.
Dyslexics vary depending on the degree of structural elabofé{?on they
have attained toward the goal/gf adequate listening Sosturg. In general:
-thg dyslexic, when engaged'in conversation, presents the left ear to-

his partner; the left side of the face becomes animated while the right
~

is motionless; the face exhibits synkinesias and the body as a whole is

often restless thereby losing enormous quantities of eneréf through' the
motor system. The dyslexic's voice is usually muffled,‘dull, unmodulated,
lifeless and devoid ;f emotipna] thrust. The normal person uses his
body like a well tuned instrument to express his thoughts succipctly
while the dyslexic is caught in a web of bodily entang[ements that rob
him of energy. i

In the final section of the Personal Interview Tomatis asks the L
child ta‘ideniify parts of his own body as well as that of the examiner.

While the normal child has no q#‘fiéulty in pointing these out, the

dyslexic has considerable'dffficulty. Finally the child is asked to =~ "
. . . \ -
4



75.

prEtend that he is holding a mic}ophone in his right hand. Into ghis
microphone-he is to give some pertinent informagion about himself.
Tomatis has found that when using the ‘right hand the child's voice will
be warm, animated, intensé and timbred giving even the dyslexic a few
moments of feeling inuco:E;ol of the expression of his own thoughts.
The phenomenon disappears when the microphone is switcged to the lefr
hand thereby giving the normal child an experience of living in 3
dyslexified world. Tom@Fis believes tbat this ph?nomena is due to
pressure on the left dominant parié?a‘varea {Tomatis, 1978). .

. The Personal Interview is Tomatis' unique assessment ;n& has never
been submitted to close scientific scrutiny but rather is based on higﬁ\\

theory of developmental dyslexig. |In his personal practice Tomatis

has found this interview technique accurate and helpful in assessing
cases of dyslexia. .
. . . . . -
This section has dealt with a discussion of the tools used to
select the subjects for the research project. The following section
s .
discusses the tools used to assess the dependent variables of cognitive

control functioning and spontaneous speech. r

. ASSESSMENT TOOLS .

. The five boys retained for this study were administered a up of
coghitive control and spontaneous speech tests every two months through-

out a fourteen month pericd as described earlier in the research design.

s
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Cognitive-Controls

The biodevelopmental framework of Santostefano ¢@nsists of five in-
terrelated cognitive control levels of déve]opment. At the time that
this present research was organized, only four of ;hese five levels (levels‘.
two th}ough five) had evaluative procedures. These were used in the pre-
sent study. Therefore the four cognitive control principles assesséd in
this study were: Focal Attention; Ffeld Articulation; Leveling-Sharpening;
and, Equivalence Range. The results of studies on validity andlreliability
plys personal conversation with the test author led this writer to select

s

. . . - : ..
the following subtests for the(&easurement of the four levels of cognitive
! - . . »

A

control functioning: - -~ = o~
Scattered Scanning Test = Total Number
- Total Distance
_'Fruit'Distractfsz Test - Time on Card 11
= Time on Card 11l = Card 11
-- Time on Card IV - Car 1
Leveling-Sharpening House Test - 1Ist Stop Score Q
- Number Correct !
- L-5 Ratio
Object Sort Test =  Number of‘typical groups
: S . - Mean Concept chre

The specific test materials and manuals were made available to the re-

searcher by tﬁe test author himself as they are nét yet ava?lable through
fhe general testing comPanies. Stddies_of validity and reliability were
also made available to the writer during the eérly sfsans of this research’
groject.. A detailed description of the tests with instructions.for ad-
miﬁistratién and scoring may be found in Santostéfano‘s latest publication
(1978; pp. §21-477). A summéry description may be found in Appendix 2 of

this thesis.

(2
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Test Descriptions

-

=

The Cognitive Control Construct of Focal Attention is p

assessed b

to scan

time limit. The fumber and location of the shapes marked reveals the

manner in which the individual scans. The child whose markings are

numerous and spread widely over the page, is said to be characterized by

active and extensive scanning; whereas the child whose markings are few

and close tégether is characterized by passive nargg? scanéing. '3
Field Articulation is assessed by the Fruit Distraction Test (FDT).

This test is believed to assess the mander in which the child deals with

a stimulus field containing informat}on defined as rg]evant and Irrqle—

- vant. The child who responds quickly to those stimul} containing dis-

tracting information (geographical and contextual) is seen as betng able

to selectively withhold attention from irrelevant inf?rmation and is not

disrupted or InaﬁprOpriately influenced by it. The cﬁiid ybo/fakes longer
to respond to the stimuli containing the distracting Enéqrmation is seen
as direct{ng hﬂ?ggttention to both relevant and irrelevant information
accordingly d}srqpting his performance on the central task.

The Levefing-Sharaening House Test (LSHT) is used to assess the cog-
' T -

nitive control construct of Léveling-Sharpening. This test is believed to

assess the manner in which theéihild'perceives and makes adaptive use of
- . ‘ [

- -

‘ ‘E’information that remains stable and alsc changes over time. Children who

-

. ., : .
detect changes early in a series, réport many changes, and report the
: {

-
-

changes immediately or soon afger they are presented are said to be

Sharpeners. They tend to maintain discrete impressions ;::\;Eﬁories of
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information over time and to differentiate present information from memory
’ H
images of past information thus elements do not lose their individuality

over time. Levelers are those who detect few changes and usually long

}after they have been introduced. They tend to assimilate new information

with memories of eaé]ier experiences thereby coﬁsFrucfing_rélativer un=
differentiated memory images of ongoing ;iperiences.

The Object Sort Test used to'355e55 the COgnitivg control principle
of Equjvalencé Range, pregénts the child with an array of informatioH‘
which he must gqroup or categorize. in terms of sbmé‘relationship or c?n-

cept. The child who uses broad categories, abstract standards and is not

" —

overly concerned with subtle differences between information units is

+

said)to be functioning at the mature end of the Equivalence Range con-

tinuum. The child who uses few categoriés in grouping or relating the

information, and concrete standards for judding similarity and belonging-_
) o
ness, is said to be at the immature end of this continuum. The essential

difference between the extremes is the degree to whicﬁ“tbe child is im-

pelled to act on or ignore the differences revealed by the properties of -

" the objects and the extent to which these differences are suborginatéd

in the service of constructing the commonalltieg.
. | A

Test Validity .

j - s . P A ~

Three types of validity are considered: construct,*cbntent and *

criterion. Of these the test author considers construct validity to be

the most important as it demonstrates the existence of cognitive controls

as independent constructs which can be measured by observable cognitive

behaviors.
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Construct Validity. Four independent factor analytic studies were

conducted on four separate populations of children. Cognitive Control

s : ) -
tests plus cognitive measures and behavioral ratings were included in
thg:factor space. In each of. these factor analytic studies cognitive
control tests dominated ‘the meaning of each cluster of tests and each
cluster was élearly interpretable in terms of one or another cognitive
control principle. These four studies showed that cognitive control
piipcip]es maintained their stability from population to population and

from age group to age group.

Content Validity. Four analytic studies made with cognitive control

and WISC test results from speqifjc‘populations of children show that
WISC subtest scores do not contribute in any significant way to the make
up of cognitive control %actors and cognitive control tests do not contri-
bute in any major way to the-make up of intelligence test factors (Santo-
stefano, 1978). Therefore the author can conciude that the cogni&fve
procéﬁZe§ measured by Cognitive Control Tests are not the same as those
measured by the WISC subtests. Several studies Féporting on the relation-
ship between academic achievement and cognitive control test results

4
suggest that cognitive controls and academic skills represent two differ-
ent domains of cognitive activity. When the cognitive control test re-
sul;; were factor analyzed with measures of academic skills, cognitive
control pfinc{ples maintaihed their individual idgntities and continued
to_define fundamental stratégies in managing information. (Santostefanp,

1378}

Criterion related Validity. - In a criterion related validity study

relationships were drawn between cognitive control tests and teachers'
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rating of classrooﬁﬁbehévior. In a comparison between Scattered Scanning
Test results and childreq rated as inattentive or aétentive in classroom
behavior‘regults were significant at .001 level and the .05 level for the
two subtests pf the Scattered Scanning Test. However the same ratings
correlated wﬁth the Frgit Distraction Test results were not found to be
significant although they lend some support in that direction. (Santo-
stefano, 1978, p. 204) A comparison of Leveling-Sharpening House Test
scores of first graders rated as high or low in knowledge of ¢lassroom
routine lends—ssme suppor; to the criterion validity of that te}t (Santo-
stefano, 1978, p. 205).

Two spudies comparing the cognitive control test'performance of kin-
derggrten learners designated by teachers as typical and suspect le;;ners
lend definité support toc the criterion validity of the cognitive control
tests (Santostefano, 1978, pp. 214-215). -

This section ha§ dealt with the construct, coateht, and™criteria
~related validity of the Cognitive Control Tgsts. It has attempted ta show
that indeed Children do use specific c09;itivé strategies or constructs which
are measured by the .tests developed by Santoétefano. We turn now to .the
reliability of these test measures. -

Test Reliability

Reliability is considered‘from two points of view: consistency, by
establishing relationships with alternate form tests of cognitive controls;
and stability,yby readmiqistering the test at two or more boints in time.

Wifh the exception of the Leveling-Sharpening House Test, alternate

forms of the cognitive control tests are not yet available for children,

However it would appear that alternate forms are feasible and the test

-

o
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author is pfesently develapiqg them for thg principles of Focal Attention
and Field Articulation. Meanwhile we will look at the statistics avail-
able for the alternate form of the House Test, namely the Hospital Test.
Corrélations were made between tgése two tests under three conditions:
no'gf?éés;—stress; no stress. Results show a significant degree of cor-
re]atian for the subtest humber of Correct Changes: .55, .67, .51 for
each of the threé conditions; and for the subtesf L-5 Ratio: .55, .60,
and .38. However correlation for the subtest 1st Stop Score was low:
.08, .17b .29. (Shapiro, 1é72) The content of the L;;eling-Sharpening
Housé:¥2;t therefore appears to provide reliable measures independent of
env}ronmenta] context and siéuation.

While the Fruit Distraction Test does not have an alternate form,
two of its subtests (Card 111 and Card 1V) have been viewed'as alternate
forms tapping similar cognitive processes (Santostefano? 1978). A series
of reliability studies have been conducted on the relationship between
these subtests. Correlations between these two subtest scores for a

-group of one hundred fifty kindergarten children judged as typical
learners compared to thirty ﬁqur kindergarten suspect learners yielded
coefficients of .58 and .71 respectively. All were statisti;ally signi-
ficant. (Santostefano, 1978) A second studx re{ating the corretation
between these two subtests for a group of one hﬁndred eight typical kin-
dergarten learners and fifty six at risk learners yielded coefficients
of .46 and .54 respectively for the typical and suspect learners. Again
both results are significant. (Saﬁtoséefano, 1978) Correlations between

the two subtests for a group of sixty five third and fourth graders in a

public school yielded a correlation of .44 which is significant at the
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.05 level. These studies suggest that the Fruit Distraction Test is char-

acterized by consistency and reliability.

Unfortundtely at this time we have no way of assessing the reliability

of the Scattered Scanning Test and The Object Sort Test.

Studie; of étability of cognitive control tests were done with two
'longtit&diné] studief. In the first of these (Santostefano, 1978, p. 267)
fifty one children w;re individua]fy as;essed at the kindergarten level
and reassessed in grades one, two, four and five. ngeral]y a fair degree
of stability was noticeable in the tests from one year to the next. With
"the exception of SST-Total Distance subtest and FDT-Card f11-11 subtest,
all correlations were significant at the .05 or .10 level.

The second longtitudinal study (Santostefano, 1978, p. 269) tested
two groups of children for the first time in kindergarten and then for a
sec;nd time in either grade three or four. As found in the previods~e
study, the closer in time the fest retest occurs the higher the coeffi-
cient of correlation {s likely to be. Given the three and four year separ-
ation the tests are remarkably stable. SST-Total Distance again appears
to be the least stable. The inverse relationship obse}ved in the Object
Sort Test 'led the test author- to questipé‘;hethef children, who at a
young age manage information conceptually by using many narrow categories,
tend to use broad categories at an older age and vice versa.

A test by Guthrie (1967) demonstrates that the Leveling=-Sharpening
House Test yields a hjghI;.stable measure over a shart period of time in
both stress and non stress conditions. On a test retest at a one week
interval, given-to an experimeﬁtal group (stress) and a control group

{(non-stress), Guthrie obtained correlation coefficients of .70 and .67

respectively. Both were significant at the .01 level.

-

»
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Although reliabi]ify studies are still being carried out by the test
author there appéars to be sufficient proof to justify the use of these
tests in a research situatjon such as the present one. One hopefully can
" assum€ that they are cbtaining fairly stable measures. As indicated by
the test retest situations; the closer in time . ,the testings are made, the
more faith one can put in the'stabiijty 6F the results. This fact in
combination with personal correspondence from the test author (Appendix A)
led this researcher to believe that in administering the cognitive control

-

tests every two months she would be 6btaining a fairly accurate measure-

-

ment.

Spontaneous Speecﬁ

Test Description

Samples of spontaneous épeech Qere elicited every two months from
each of the five boys in the project. Conversation-was stimulated in
three situations: the use of pictures as stimuli for composing a story;
problem situations to stimu]até the child to express his own ideas abput
the solution to the problem under #iscussion; and toys to stimualte speech
in a totally free situation. The pictures about which the.éhild was to
compose a story were differenf for evéry session. Ligewiée there was a
new set of problems and the play items were changed. ‘The test items are
descr}bed in detail in Appendix B. New but equivalent materials‘were
presenfed each time so that the child hadxnc‘Ppportun{ty to learn a
""better story' between téstfng sessions; to compare problem solutions
with other-children; or to reenact play situations 6bserved ffom his .

previous partner. In this way it was felt that.each new testing session

represented the child's current use of spontaneous speech. Each child's
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conversation was recprded on tape, unknown to the subject, and was later
transcribed by the researcher herself. The samples were analysed accord-
ing to three different methods after the treatment and follow-up phases
of the study had been completed.

Test Analysis

The spontaneous speech samE??q/we;;\?Trst submitted to analysis by
the Developmental Sentence scoring (D$S) (Lee, 1974) technique which is a
system Lo quantify syntactical growth within complete sentences. It en=
ables an examiner to evaluate a child's ability to use generally acceptéd
rules of grammar in formulating correct and complete sentences. It is an
in depth analysis of fifty complete non echolialic sentences elicited from
the child in conversation with the exam:ner and/or another child. In the
present study these fifty sentences were gathered in consecutive sequence
jfromaﬁhe semi-structured problem solving cituation and if fifty complete
sentences were not available the balance were drawn from the free play
sessions. It was felt that the problem solving situations would be the
best reflection of the cﬁild‘s ability to formulate his ideas into syn-

~
ractical constructions. In the 0SS words or structures within each sen-
tence are given a score of from one to eight depending upon the maturity
of the structure. The summation of these scores is ?he sentence score.
The scores for each of the fifty sentences are then summated and a Mean
Score computed, which yie}ds the DSS.

The second analysrs of the spontaneous speech samples is based on
the work of Walter Loban (1976). The two aspects of particular lnterest
in this study are: Average Number of Words per Communication Unit and,
Percentage of Maze Words to Total Words. Communication Unitﬁﬁ?re defined

. 0

kY
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by Loban as ''each independent clausé with its modifiers'' (Loban, 1976,

p. 9). A Maze.is defined as "a series of words {or initial parts of w?rds)
or.uﬁéttached fragments thch do not constitute 2 communication dnit and
are nog necessary to the -communication unit' {(Loban, 1976, p. 10). For“
this particular analysis the present study used the most axr;ctured‘sec-
tion of the spontanecus speech samples. Here the child was presented

with five pictures in succession and asked to make up é story about what
was happening in each picture. He was also instructed to start his siory

_ wiéh what he thought was happeﬂing before the piétJre; followed by what
was happening in the picture; and, to conclude the story with what he -
.thought might happen in the end. In this way it was felt he could call
upon his own experiences, put hiaself into the situation, use his imagina-
tion and consequently formulate his thoughts before attempting to express
them verba]l‘?T A]ﬁo, this situation was very similar to the situation

set up by Loban for his selectior of spontaneous speech samples. The
interaction in the picture situation is between an adult (the res@archer)
and the child as was the case in Loban's situations. The child's responses
were evaluated for the-average numbér of words per communication unit and
the percentage of maze words per to£a1 words. The results of these two
measures were compared to the developmental norms worked out by Loban.

The third part of the spontanecus speech analysis used a Scale of
Language Style formulated by the writer on the theoretical basis of the
work of Tomatis. The scale, a copy of which can be found }n Appendix B,
attempts to capture some of the aspects of Ianguége development &iscussed
by Dr. Tomatis but not accounted for in thg previously discussed analyses.

-

Two teachers, as well as the writer, listened to each of forty tapes (five
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subjects over eight sessions), in random order, and scored each tape on a

—

five point scale. There were eight dimensions to score: three dea[ing
with the srory content;.two with interpersonal ;spects; and three with
voice quality. The dimensions included are seen, by Tomatis, as important
aspects of good language development. Both teachers received two or more
practice sessions. They al;o had the testing stimuli pregent so that

they could judge the reality of the child's stories.

validity and Reliability

Developmental Sentence Scoring. The'statisgical analysis of Laura

lLee's work, as carried out by Roy Koenigsknecht (Lee, 1974, pp. 222—268),
is one of the very few in depth analysis of a system used for_suantifying
child language development between the ages of two years, zero months and
sixjyears, eleven months.

| A reciprocal averaginé procedure was employed to rescale the origingl
DSS grammatical categories described by Lee and Canter in 1971. Specific
criteria utilized in this rescaling included: the typical age of emerging
usage of a structure or item in relation to the emergence of other struc-
tures in the same or different grammatical categories; the consistency of
structure usage with fifty utterance samples; the item totél correlati?ns;
and, the dIsErImination of structure between'successivé age groups. The
reweighfed DSS measure displayed a quantitatively progressivé increase in
syntactic development throughout tbe age period under investigation.
Compariﬁons.between the age levels revealed significant differences in
the usage of syntax at each successive one year leﬁel. This important
Finding supplied evidence for the clinical usage of the DSS at all inter-

vals within the two to six year, eleven month .age range as a technique
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for evaluating the syntactic development of children. In summary then,

with the reweighted scoring system, as age levels increased the scores

which purported to measure.spontaneous syntax and morphology usage increased
systematically, indicating that grammatica} development was being measured.

Validity of the DSS construct was verified.by the confirmation of
the gtiffatical hierarchigs in the reciprocal averaging procedure. The
‘stability and accuracy o? the test was enhanced because of the reweighting
of items within their grammatical categories.

Major support f;r the usefulness of this scoring system was supplied
by the high reliability measures. The overall internal consistency of the
instrument as measured‘by coefficient alpha was .71 (Lee, 1974). The
withiﬁ subject internal consistency of the DSS was assessed in a split
half procedure in which odd items and even items'wére combined and'corre-
lated giving an overall estimate of re]iébi]ity as .73 (Lee, 1974). This
indicates good stability of the scoring procedure with subjects on a fifty
utterance sample. Each of &he individual grammatical categories was
positively correlated with the overall DSS scores, indicating that each of
the grammatical categories is measuring increases in oral language devel-
opment and contributing to the total DS$SS score. ‘

Although the age levels of the children used by Lee are unfortunately
too young to use as norms for the present study, the sound statistical
validity and reliability studies prove this test to be very useful in
measuring the syntacti;al development of language, in particular spontan-
eous speech. Susan Vogel (1975) used the-DSS systeh as one of the measures

in the study of syntactic abilities in normal and dysiexic children and

found that, in her age group of seven years four months to eight years
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five months, the DSS hed between the normals and the dyslexics
at the .01 level of sggnificanJe. Vogel's study therefore gives the pre-
sent researcher}Sog;:}ﬁa?tati:n of the level of syntactical functioniné

in both dyslexics and normals in the seven to eight and a half year range.
The youngest three children in the present study are within that age
range. The two older subjects would be'expected to do better than Vogel's

group of normals before they could be considered '‘normal' for their age.

Average Number of Words per Communication Unit. Loban (1976) did

an in depth analysis of spontanecus speech samples and written composi=

tibn samples of two hundred eleven children over a thirteen year pericd

¥rom kindergarten to grade twelve. All children were rated by teachers
over the same period of time. At the end of the project these students
were divided into High, Low and Randem groups of thirty five children
each. The High Group included subjects rated high by their.teachers~in
terms of having Eontrol of ideas expressed, an overview or plan for their
talk and/or writing that showed coherénce and unity. They spcke not only
freely, filuently énd easily but also effectively, using a rich variety

of vocabulary. They adjusted the pace of their éords to their listeners
and their inflection or.'imparting tone'' was adapted both to the meaning
of their content aﬁd to the needs of their listeners. They were them=
selves attentive and creative listé;ers. _(Loban, 1976, p. 70) The Low_
Group were seen as rambling on without apparent pd?;ose seemingly ;naware ‘\3
of the need of the listener. Their vocabulary was meagér and as listen-
ers they did not focus on relationships or note how main ideas control

illustrations or subordinate ideas. They were painful ''decipherers®

rather than fluent readers. (loban, 1976, p. 70-71)
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Basically Laban's study is an in depth-an lysis §f the nature of the
communication units used by school age childrei? He thoroughly examined
and_compared the many strategies used to expand a communication unit
beyond the éimple one word subject and predicate. He concluded that Fhe
averagé number of words per communication unit 'is as adequate 'a measure
to distinguish the verbal ffuency of the High and the Low Groups as is

any of the methods of elaborating language (Loban, 1976, p. 58). There- -
fore he re;oﬁmehds that anyone wishing to ascertain language growth can d
now use the easier to calculate '"average number of words per communica-

tion unit' as an indication of language development because he has found

it to be as accurate an ;;timate as any of his other measures and analyses
of de#ende?t clause elaboration. Ac;ordingly the average numbe; of words
per communication unit appears to be a good measure of the complexity a

child uses in attembting to express his ideas. -

Percentage of Maze Words to Total Words. In Loban's findings the

Hlég\group consistently showed the smallest percentage of Maze Words wi¥h~//

~ .
; the L | Group considerably higher (Loban, 1976, p. 30)}. However Loban

K|foun& hat during the middle years of schooling there were erratic upward

-5and dowaard fluctuations within each group. All groups ended.in grade
twelve with the same proportion of Maze Words as they had started with in
grade one. That is all subjects maintained the same proportion of maze
words to totélfggrds despite the fact that increasing cronclogical age
produced an increasing complexity in their language. This led Loban to
wonder if hesitations in language might be a part of one's personality

structure rather than an external feature amenable to education and

development (Loban, 1976}. For the present study it might be of interest
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to observe the pattern of maze behavior at the various phases of the APP J

El

Remedial Training Program.

Scale of Language Style. Interjudge comparisons were made of scores

on the Scale of Langjéée Style using an intraclass correlation .technique
{(Guilford, [956).' Table | indicates how each of the three racérg scofe%
with each of the other raters. The last co]umn expresse; the reliabjtty’
when all three raters are taken into account. -

These results indicate that the two' teachers were in stronger agree-
ment with each other than either of them was individually with the writer. -
This in part could be due to the fact that the wri;er was more versed‘in

.

the subtleties of the psychological organization and interrelationships fo
good st;ry telling. On the other hand the teachers were well versed in
"the everyday lan&uage'used by c¢hildren at this ége level.. Thei? p;qfes4
siona} experiential backgrounds wbuld also have been similar leading to

a stronger agreement. The overail high interrater reliabilities would
seem to justify using the ratings as an indication ;f these aspects of

-
spontaneous speech.

PROCEDURES .

Setting
A1l five boys were full time pupils at the Child Study ﬁentre: Class-
rooms are organized in small groups so as té facilitate individual atten-
tion and progréss. The academic year is.spread over a twelve ménth ?eriod'
'intenspersed with several four day week-ends and short holidays. From '
September to June the school program is hela in the specific school area

of The Child Study Centre. During July and August the children live in

a2 camp -setting receiving academic instruction for half 5ke day. All

7\
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. Table-1-
Interrater'Rél}abflity for Scale of Language Style . _
Py
Raters
Language Trait EIRN: SEARK 11 EANEIRN
Descriptive = N
Dynamic .73 .64 .95 .86
Disorganized -
Organized .55 b3 .75 .71
Unrealistic - . _
Realistic .70 .63 .76 .77
Ego Centric - . -
Social .66 .70 .85 .77
Other Directed - P
Self Directed .76 .59 TLT7h .68
Halting = /”d’—ﬁh ]
Fluent 170 .69 ( .84 .82
Monotone - )
" Expressive .88 .80 .§5 .90
Mumbled - _
Distinct .69 .65 .83 .80

| - teacher
1l - teacher

“111,- the writer

N

\‘
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children attend camp on a residential basis and parents are encouraged to
visit their children weekly. >

Three of the boys selected for the project lived at bghe with their

. families and attended The Child Study Centre.for school; the other two

P LN -

boys lived in residence at the Centre because their. problems were such

*

that it was‘felt that the sgructured residential program would help them

- %

to- learn and develop their personalities more effectivély.

A

".The remedial training was carried out in individual treatMnt rooms
. L . /

" containing a table along one wall. This held the Electironic Ear apparati
' N - 4

and left room for the child to do pencil and paper worﬁ.\\Ihe room was

-~

- large enodgh for the child to lie down if he so desired. Each room was
b "“l A .. .

"equipped with a one-way mirror permitting the Progra :-‘sistant to ob-

’ -

serve the child's posture, faciéT'expression etc. when left to his own

-

- -

L d

Testing of the cognitive control tests and the academic tests was
carried out in the testing rooms of The Child Study Centre., These are

blain rooms equipped soiely with tablé, chairs and one-way mirror. Lan-

.guage tests were carvied out in a sound proof room so as to maximize

1 . '
correct recording of the voi5e5= The children were unaware that they

g

were ‘being recorded.

APP Remedial Training Program

-

-

The APP reﬁg;ial training program is a developmental therapeutic

. program whereby the individual.in training is perceived as progressing

at his own pace through the natural hierarchy of language expériences
until he has the desire to'communicate both auditorially and via the

written word. The APP remedial training ‘program is therefore prog?ammed



Y

-

- S 93.
to follow the hatural sequence of langﬁage development'but geared to meet
the specific needs of the individua}‘dyslexic. The remedial training
must be monitored by a specifically trained Program Assistant who is con-
stantly at the'call of the dyslexic. The“child's program is designed by
a Program Consultant who has personal individual contact with the child
at specific intervals as well as guiding the Program Assistant with the
monitoring of the program: )

The Electronic Ear is an apparatus, built by Dr. Tomatis, which
facilitates listening and the Bevelopment of laterality. The machine
itself consists of two channels joined by an electronic relay and a set
of electronic gates used for opening up ;nd stimulating the right ear
(See Appendix C). The left ear is also always employed but .it is not
permitted an equal listening function. There are microphone, earphones

and amplifiers that work on both channels. The sound source for the

machine is a set of tapes recorded and playéd on a high quality tape

recor&ér.
During the Passive Phase of the training program the child wears
the_earphon;s and can receive the input while reclining in a relaxed
position or, as is most common with children, while playing with clay,
drawing or doodling on paper. These simple activities are designed to
allow the child to reféx and permit the matgria] from the tape to pene-
trate his body via the audi tory channel. In this phase we are attempting
to decondition the body's reaction to negative auditory input and to
allow the child once again to experience the initial desire to communicate.
The Listening Test is administered w;ekly and gives important indications,

along with behavioral observations, about the subject's progress. When
\ L

A . [y
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this test indicates open Selectivity and an upward curve at least on the
Right Ear, together witﬁ behavioral-changes that indicate an openness to
others and a higher energy level, the child is ready to proceed to the
Active Phase of the pfogram. The susphase of Sonic Birth is usually
accomplished within a few sessions. Here a tape, starting with the Mother's
Voice filtered at 8,000 hertz and gradually introducing all the lower
frequencies within a half hour period, is played to the child. If he
recognizes his mother's voice he is ready to proceed with the Active
Phase of the program. |If he does not recognize his mother's vpice then
he does not proceed to the next phase unti{ he comp1ete§ the subphase of
Sonic Birth successfully. The individual case studies will demonstrate
Eow this 15 accomplished.

Duriég the Active Phase of the program the child }s required to sit
in an upright posture, to hold the microphone with his right hand and to
actively project his voice through the machine in response to the mater-
jial from the tape. In this way he is tyning his body to communicate
linguistically. The brain is energized by the high frequencies and takes
control, as it were, of the body. |1t becomes the dispatching center
collecting, analyzing and rearranging information and controlling the
co-ordinatIOn'of vast numbers of hierarchically arranged nervous cells.
This synthetic analytic power enables the human machine to pass smoothly
from subjectivity to objectivity and vice versa. ({Tomatis, 1978)

During the Performance, or first subpﬁase of this Active Phase, the
child listens to and repeats sounds, words and phrases, rich in sibilant
sounds, from several series of tapes. Each series gradually filters out

the lower sounds thereby forcing the child to attend more and more closely
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in order to grasp what is being said. When the child can complete the
tapes with eighty percent accuracy he is ready to move on to the final
phase of the program. Tomatis sees this Performance phase as the impor-
tant training of the child in communicating with his environment. The.
self 'monitoring of speech begins éo occur during this phase as the train-
ing of the Right Ear gradually introduces a listening awareness of, and
attention to, what is being heard. ‘

In the fourth and final phase, called Training, the child is led to
practise his newly developed auditory attitudes by talking, reading and
singing to himseif via the Electronic Ear. These active sessions are
interspersed with short periods of filtered music to assist the child in
relaxing. During this final phase the remedial training sessions are
reduced from five to three t}mes a week. The program is now complete
and the child is seen as ready to learn to read. That is, he now has the
auditory attitude to learn or relearn the skills which he could not grasp
before.

The Electronic Ear is completely automatic but It must be operated,
by a Program Assistant who has been specifically'trained to prégram the
machine in accordance with the phases of APP growth as they occur during
the remedial training program. The Program Assistant needs to guide,
counsel, and console the child when necessary, through this gréwth pro-
cess. He/she also needs to be in regular consultation with the child's
parents and/or home participants; as well as teachers or other pertinent
people in the child's environment.

The remedial training programs for the five dyslexic boys were de-

signed by Dr. Tomatis at the conclusion of his initial assessment. The

o
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progress of {hese programs was Then guided by Dr. Sidlauskas who acted as
Program Consultant té the three Program Assistants working individually
with the boys. These Program Assistan;s included the writer and two male
researchers interested in different asgé;ts EF developmental prerequisites
to reading. All three were candidates for the doctorél degree in Child
Clinical Psychology and therefore wére well versed in normal and deviant °*
child development. They also had instruction from Dr. Tomatis Eimself en
.normgl and deviant APP development.
The subjects received daily sessions of one hour duration with week=

ends and holidays free. The remedial training intervention lasted for a
period of ten months.

- The purpose of the APP remedial training program is to establish pro-
per APP deve]opmeﬁt and therefore readiness for reading. When language
is well“established reading becomes a pleasure. While éhe APP remedial
training attempts t&-establish proper language control, it does not‘teach
reading. It prepares the child so that he is then ready to learn the
skills that will permit him to gain meaning from the printed word. Read-
ing skills mqst then be taught, or retaught,'by a qualified reading teacher.
Upon completion of successful APP remedial training the Ayslexic is seen

as being no longer dyslexic although he may not yet be able to read. He

has acquired the prerequisites for reading and is now ready to learn and

use the reading skills that made no sense to him ear]ier._"

Time Series Assessments

[

The choice of a two month baseline, ten month treatment and two month

follow-up design was to some extent arbitrary. However, gquided by the

length of therapeutic intervention suggested at the time by Tomatis as
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well as realistic time constraints for the completion of a doctoral d{s-
sertation, a ten month treatment period was ;hosen. The pros and cons of
this pé%tICular time frame will Le discussed in a later chapter.

Te;ts of cognitive controls (with the exception of Object Sort} and »
Spontaneous Speech were administered before and after baseline; every"
two months during training; and at the end of the two month Fq}4ow-up
period. The academic achievement tests were administered at the same
intervals. The Object Sort Test used to assess the cognitive control
principle of Equivalence Range was not administered at the beginning of
the baseline pericd. This'was due to a misunderstanding between the
writer and the test author as to the correct admin?strétionhof‘the child's
form, based on the original adult form, of the Object Sort Test. This was
rectified in time for the second testing session and will be taken into
consideration in diséussing the results.

The cognitive control and spontaneous speech tests were admighstered
by the researcher but were not scored until all of the data for the total

project had been collected. The researcher decided to do her own tesEr
- o

ing because of several factors: Jlearning disabled children are eagily
disturbed by novel situations, such as strange examiners; the testing
schedule was arduous; the cognitive control tests were knowato the igg
searcher alone; and, spontanecus speech samples needed to be\;FEEEE}ibed
by the examiner.. .

Achievement tests were administered in part by a remedial teacher
and ip part by one of the Proq{am’AssistantS. Two of the Tomatis t;sts,
the Listening Test and the Audiclaterometry, were administered by two of

the Program Assistants who had been especially trained in the administra-

tion of these tests by Dr. Tomatis himself.
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The results of the present study are presented in the form of graphs
and figures. No statistical analysis was performed. Jack Michaei {(1974)
and Srinika Jayaratne (1978) note that statistical proof‘3¥ﬁ5?bq£fss is
not always necessary. A graphic depiction of the results shHould éJearly
demonstrate the pbssible effectiveness of the treatment. Statist&éal
significance, whilé helpful to the statistician, frequently does not

answer detailed gquestions about the effectiveness of an individualized

i

program. Very little Improvéﬁent may be necessary to obtain a signifi-
cant difference between pre and post therapy behavior; yet the subject
may be a long way from cured.

.The cognitive control tests will be charted in comparison tq the
average score (plus and minus one standard deviation) of the "typical’
child at the subject's present grade level. The syntactic development
scores will be charted in comparison to the results achieved by the
"Normal'' and 'Dyslexic'' groups (plus and minus one standard deviation)
of Vogel's study. The Number of Words per Communication Unit and the
Percentage of Maze words will be compared to the average score obtained
by the High Group and the Low Group, in‘Loban‘s loaégitudinal study, at
the subject;s present grade placement. W

Each subject's results will be presented and discussed individually.
First their pattern of change wiil be presented as it is manifested ‘
. throughout the time series assessments. Second, these results will be

compared with the four phases of the Remedial'Training Program. Finally

the results of the five individual case studies will be compared in ex~

ploration of any commonalities of change at specific periods of the APP

remedial training program.
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The next chapter will discuss the Diagnosis and Remedial Training of

each of the five boys used in .this research project.

Ny
e
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i

Diagnosis and Remedial Training Program

This third chapter presents the diagnostic finaings and an in depth
analysis of the APP Remedial Training Program for each of the five boys
in this research project. Each child has been given a fictitious name;
and, will be dealt with in a separate subjection of this chapter. Back-
ground in?ormation, presenting problems, and diagﬁBstié indications will

-firsf.Bé presented for the child under discussion. His individualized
APP remedfa] éraining ;i]l next be described along with the Tomatis

Listening Test (TLT) results and behavioral observations that were used
to monitor and modify the program in terms of its phases and subphases.

The diaénostic information was gathered in November and December 1975.
The remedial training p}ogram commenced at the beginning of February 1976
and terminated. at the end of November 1976. During the training period,
behavioral repq;ts were\accumulated on a daily basis, and the TLT was
given after ever twenty half-hour training sessions.

SUBJECT 1 - ANDREW
Diagnosis

Background Information

-
Andrew is a blonde freckle faced sturdy boy with many babyish charac-

teristics for his cronological age of seven years eight months. He was
awkward in his movements, shifting his body from side to side as he walked.
Despite his age, he still descended stairs two feet at a time. He was a

restless but good natured child who preferred thé company of adults to



- _ ~ 101,

that of his peers. He was talkative, appearing to have a good vocabulary,
but most of his conversations were repetitions of what he had heard adults
say. He never expréséed an original opinion of his own.

Presenting/;:;BTems. These parents admitted that their son had some

7
academic problems as w;bl as physical co-ordination difficulties. However,
they found him angelic an very easy to ljve with.

The teachers noted thaf this boy made little social contact with his -
peers and quickly reverted to tears if in conflict with them. He preferred
doing things for adult approval. He was never assertive or aggressive.

In the classroom he was physically fidgety although not deliberately dis- ‘
turbing. Teachers saw this boy as needing much help with both his aca-

demic and social ]ife.

Family Constellation. Andrew is the second of four children. Both
parents are professionals. The father works full-time as a teacher of
Business Management at the university level. The mother works part-time
as a nurse. The oldest child presented such severe behavioral probiems
in the home that he was in a residential treatment program. There islno
mention of learning préblems in the family history but three males gn the
paternal side of the family are either left-handed or ambidextrous.

Developmental Characteristics. Andrew was of average weight born at

full term. He is described by his parents as having been a docile baby
content to play by himself for long periods of time in a playpen. Parents
could not recall specific milestones but stated that the boy walked qt
fifteen months, spoke his first words at ten months and Epoke in clear.

sentences by two years of age.
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Educational Experiences. Andrew entered Kindergarten at five and a

half yeé?ﬁbof’age. He was_descrfbed as "unready to learn'' and spent most

of his time in gross motor play. After one year in the Public School

System Andrew came to the Child Study Centre at the age of six years. He
had been at qhe‘Centre for one year and three months when he was recommended
for the present research project. At seven fgars he was still working at
the preschool level and experienced great dffficulty in mastering the

earliest skills of reading and mathematics.

Diagnostic Test Results

WISC-R. THe intelligence test yielded a Verbal 1Q of 104 and a Per-’
formance 1Q of 123. Intellectual potential, as measured by the higher of
the two, is certainly.above average.

Learning Quotient. Achievement Age, computed from the combined re-

sults of the WRAT and Gates MacGinitie tests, was 7 years, 4 months. Ex-

pectancy Age, calculated according to the Myklebust formgla, was 8 years,
4L months. Together these scores yield a learning quo;ient of 86 which is
below the cut-off of 90 described by Myklebust.

Pupil Rating Scale. This particular evaluation vielded a score of

68 which again was below the cut off of 70.

In addition to the discrepancy'critéria reported here, Andrew also
met fhe exclusion and special education criteria from the composite de-
finition described earlier. |

-~

AP?'Assessment

Tomatis Listening Test. The TLT indicated: 1) completely closed

selectivity showing that the b efused to "'listen to' his environment;
2) a generally well shaped curj::iz:ENEj/;;atia]ization errors. However
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neither spatialization errors nor a generally well shaped curve are seen
to be of significance when selectivity is completely closed.

Audiolaterometry. The ALM test indicated a preference to use the

Left ear (-1.5) for the moﬁitoring of speech.

Personal Interview. Andrew became quickly fidgety and fatigued when
trying to follow a conversation or to participate in one. He could jden-
tify his own body parts but used two hands to touch them showing much
hesitation in choosing left or right. Motorically he presented as dis-
organized. Voice timbre,was generally good but a great deal of energy
was being lost in the constantly present synkinesias whenever he spoke.,
‘Uhen asked to pretend he was ;alking into a microphone held in his right
handy his voice beéame slightly higher, clearer and the flow was easier.
When usingrthe left hand it became low and fl;l with many heéitations.

Dr. Tomatis described this boy as a severe dyslexic on the basis of
deficient listening as well as poor language and motor skilis. He added
that a psychological interpretation of the TLT suggested a fearful de-
pendent child who refused to relate to his mother. Dr. Tométis reéommended
approximately nine months of APP remedial training with a strong{emphasus
on the initial_phase of prenatal sounds using the mother's f:Tf:{ed voice.

Andrew met all the criteria for.a diagnosis of dysiexia according

to both the composite definition and the APP evaluation methods.

Remedial Training Program
This section describes in detail Andrew's individual progress through
>the four subphases of the APP remedial training program. It also describes

the chahges in the TLT as well as the observations of the Program Assis-

tant, Teachers and Parents all used to monitor progress in training.
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Passive Phase - Filtered Sounds .

The phase of Filtered Sounds was unusually long for this boy, last-
fng two and a half months or {10 sessiéns, indiéating that his resistance
to the acceptance of high frequency sounds was véry strong. - The initial
sessions of filtered motherls voice (VMF) produced no noticeable chang
in TLT results or Andrew's behavior.: Since the mother's natural voic
was low, it was rerecorded through thé?Electronie Ear to obtain a richer
cluster of-high frequenéies after filtering. Training sessions with the
new VMF achTeved the opening of selectivity to 3,000 Hz as asses;ed by . -
the TLT. At this point, an attempt was made ﬁo move onto the Sonfc Birth
subphase but thisaf;iled as Andrew did not recognize his mother's véice
and ;electivity beg;h to close again. The First subéhase was reinstated
using a different woman!s voice, again filtered at 8,000 Hz, bﬁt one’
ficher in tone, vibration and timbre than was the natural mother's voice.
Bathed auditorally with tETE richer voice, the lad gradually permitted

himself to perceive the vibrazﬁdhs and by mid-May positive results were
- - ! -

cbtained. That is, the frequencies essential for language learning were

\

now available to this boy.

Tomatis Listening Test. By mid ﬁéy selectivity had remained fully

open for twenty sessions and the air conduction curves had taken on an
ascending slope. However, the bone conduction curve remained high and
flat and spatialization had become reversed on the left ear.

~ .
Program Assistant's Observations. During this initial phase of the

program the Program Assistant found the boy to be very hyper both physi-
cally and verbally. The introduction of the richer voice seemed to have

a calming effect on hiﬁfsgfe gradually became more cadm and less

\
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negatively attention seeking during his. training sessions. He also .sought
o
more and more physical closeness during this period. His posture, during

the sessions, began to straighten up.

-

Teachers' Observations. The classroom teacher noted that the boy

would, for the first time, get into converéétions with his classroom peers

" but then “could not put the brakes on'' that is, he did not seem to know

when to'stop. Also, he .very-gradually became more physically settled ’
- - o~

in the classroom.

Parents' QObservations. The parents observed that during the second
- month of the program their 'good little boy' for the first time showed
I ’ -

his temper physically at home and actually hit out at his mother. At
this stage they were counselled by the Program Assistant on how to handle

such situations while at the same time allowing and, in a sense encourag-

"
ing the boy to express his feelings.

. . h ]
Passive Phase - Sonic Birth

In late May, the Sonic Birth was gradually introduced over fifteen

sessions alternating the natural mother's voice with the filtered music

in the prescribed fashioh. Andrew came to recognize and accept his

-

mother's-voice with mild enthusiasm.

Tomatis Listening Test. Selectivity remained open ddring this sub-

[y

phase and the air conduction thresholds remained gently ascending. The
P anl

.t

bone conduction thresholds rose slightly indicating an increase .in tension.

Spatialization became reversed in both ears mainly in the frequencies re-

. o .
lated to speech. -

‘Program Assistant's Observations. During the Sonic Birth subphase

the verbal attention éeéfﬁng behavior had diminished and Andrew gradually )
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enjoyed more and more physical closeness. He also started to express some
of his own feelings in terms of his own intgrests, rather than reiterating
the statements of his parents and/or teachers.

Teachérs'.Observations.'-At this time Andrew's teacher noted a marked

1 .
improvement both towards interest in reading as well as in reading ability
: o~ .
itself. .The' lad was particularly eager to read to theAZTEEE“aﬂd to inter-

pret what he read for them. ' _ .

Parents' Observations. . The parents did not observe any noticeable

" changes in home ~behavior during this period. Andrew was again into the

. éi\;iccommodating role within the family setting. They had however also no-

e

ticed a marked increase in an interest. in reading particularly to his

younger brother. .. : N

» .

Nl { .
Subphase Summary. The continued opening of selectivity on the TLT

and the positivé behavioral reports as well as the interest in reading

indicated that Apdrew was ready for the Active'Phqsefofuthe pregram.
. . ) \\\ .
Active Phase - Performing . T

This is usually the longest of the'subphgses. For this boy it
lasted a total of 140 sessions, from the beginning of June until the end
of October. During this particular subphase the muscl%a of -the ear are
béiqg conditioned toﬁli;Er;Iize tbé child to the right. The subphase is
contipLed so as to condition the bodyjto habitually attune itself effec-
tively during language listeniné'or expression. Céntinu;d and regular

practice is necessary to establish this habit.

Tomatis Listening Test. By late October spatialization errors had

‘disappeared while selectivity remained open. The air conduction curves

took on a more pronounced ascending slope. Bone conduction .thresholds
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started to fall below the air conduction curves, at'Ieast in the middle
. 5 -
and high frequency ranges, suggesting that Andrew was beginning to be .more

relaxed in the use of ﬁig language. . ‘

Program Assistant's Observations. Andréw very willingly part[f}pq;éd

in this part of the training program. He was co-operative and .conformed
N

R . . .
almosy/rigidly to the postures suggested by the Program Assistant. Grad-

- ually over a four and a half month period hig‘posture became more relaxed

‘and his verbal communications more realistic. _He endeavoured to explain ~

his likes‘and dislikes of his family and his peer group as wel) a; to

express opinions about his reactions to évents in his daily life. During
the final two weeks of this subphase he began.to take definite chances
about making errors in his academics and/or projects and could accept his

errors gracefuily. He was enthusiastic about his -1ife in general and

expresséd definite interest in his APP progress. His facial and body
f

expressions'were now alive, in tune with his enthusiasm and one definitely

got the feeling 'that you were faced with a person, and not a programmed
T

child.

A

Teachers' 0Observations; During this subphase the teachers also

noticed a gradual growth toward social maturity as Andrew began to inter-

‘act more effeciive]y with his peérs. At times he even became bold in

class, which the teachers noted as a positive ;tep:For this one.time
“angelic child". Hig enthusiasm for class projects increased greatly and
he would contribute some of his own‘ideas. E%Eachers also noted that the
boy seemed: to come alive from within.

Parents' Observations. The lad's father became sincerely interested

in his son's progré;;\Huring this phase of the remedial training program.

1~
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He took an active participation in Iisteﬁing_;o and trying to understand
the boy as he communicated about his daily experiencés. The father also
assisted the lateralization process by encouraging and presenting oppor-
tunities for the boy to praéﬁice'right sided activities. Both parents
noted with enthusiasm, this lad's steps toward independence in family re-
lationships, and his positive attitude toward independence.in his school -

work. 1t was éuring the second half of this subphase that Andrew's older

brother moved back home on a permanent basis from the residential setting.

_This introduced a significant change in our subject's life situation and

we feared a relapse. The two boys quite quickly found their own nitches
and apparently Andrew was sufficiently mature and secure within himself

to handle the situation by fighting for his rights and he did not slip

[

back into his old role of accommodation. He expressed hig feelings about

H)

his brotherEgoth at home and in the training s

- -_—

- . R -—TT . -~
his own solutions for handling difficult sithations. ~~—"
7 : .

Subphase Summary. More positive resuits on the TLT, improvements in

self expression and academic perfofﬁénce were noted during this subphase.
However Andrew still had difficulty with some of the more difficult APP
exercises and this subphase could have been prolonged. The final subphase

was introduced because the overall training program was scheduled to

terminate in one month.

Active Phase - Training
This final subphase consisted of thirty five sessions for Andrew.

is enhanced to reinforce proper auditory-. .

+

During this phase self listening
vocal skills. This.is accomplished by reading to one's self via the
Electronic Ear. This more actively involved subphase is said to increase

awareness of and confidence in one's own communicative ability.
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-

Tomatis Listening Test. During this final subphase the air conduc-

. ’
tion curve took on a more pronouncig ascending slope.

Program Assistant's Observations. These show that the boy grew in

" self assurance and enthusiasm for life during this period. He also began,

at this time, to look forward and to anticipate events as well as to re-

‘minisce on past activities. He seemed genuinely happy although occasion-

=

ally he woéuld slip back into the role of ''trying to please' particularly.
in the presence of adults. During the final wéek of trainfng, for the

first time, this boy could take on roIes‘In‘his reading, changing charac-
ters effeét?veJy.as the story ﬁnfo]ded. He was also insistant on finish-

ing what he was reading. Indeed reading had now become a pleasure:

Teachers' Observations. |In general the teachers had not noticed any

particular growth spurt.d;ring the final subphase of the tfaining program.
The biggest progress in social interaction had occured during the third
phase: At the termination'of this remedial training program teachers, in
a Teachers' Conference, noted many improvement$ in this boy over the
remedial training period. These included: better motor ;ontrpl in walk=
;ng, carrying and ptaying; smilely; speaks his ideas clearly; mhch inde~
pendence.in the class and’an lead His peers; much happier and involved
with peers on the playground; uses right hand consistently for activities
both in class and on the playground. At fhis point the classroom teacher

noted that while the boy's' verbal expression of ideas was very clear and

well organized his written work was not yet at the same level.

Parents! Observations. At this point in the training program the
parents continued to comment on how well Andrew had adjusted to his oldgr

brother's reentry into the family and his ability to make his feelings

3
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known as well as to stand up to his older brother. They commented that
he was more independent in carrying out his homework assignments and was
not as fearful of making errors.

Subphase Summary. During this brief periiod o training the air con-

ductién.cﬁrvé on the right had improved according to the TLT. Behavior
wise, Andrew showed proéress in self reliance and self confidence. Read- -
ing skills improved markedly but spelling ability remained weak.

Summary of Andrew's APP Training Program .

-

According to APP criteria, Andrew had made significant gains in‘
iistening and language skil]g. Figure 7 compares the TLT and ALM resutts
obtained before and after remedial training. In Decemper 1976, immediately
after the close of the program, auditory selectivity was open and spatial-
ization errors were absent. The air conduction curves shoﬁed an ascending
slope, especially on the right ear. The bone conduction thresholds were
lower, ;specially on the left ear. The ALM indicated a right ear pre-
ference of 1.5 for the control of speech as opposed to the left ear Jre-
ference at the onset of training.

Andrew had attained a better upright posture. His speech was clearef
and his bodily movements were better controlled as he spoke. He related
more comfortably to others and could express his thoughts in a more or-
gan?zed manner. His concentration and energy level had improved from the
start of the training program, and reading skills began to'improve towards
the close of the program. .

" According to APP criteria, this program was successful although a
more extended period af traininé might have brought the bone conduction

thresholds fully below the air conduction curves. It might also have

streagthened the right ear to an ALM advantage of 2.5 or 3.

3
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Andrew cauld no longer be considered dyslexic according to the diag=-::
nostic test criteria either. At the close of the training'program this
boy's a:hievement grade level was 3.5 yielding a Learning Quotient of 94,
considerably above the ''90" cut-off. On the Behavior Rating Scale his
score was 73, again above the cut-off of 70 for an indication of I;arning
disabilities.

SUBJECT 2 -~ BRI1AN
Diagnosis

Background Information

Brian was seven years eleven months at the start of the project. He
is a dark curly haired fellow of average height with a sﬁuare sturdy buila.
He was very active on the playground but seldom interacted on a verbal
level. Even with peers he expressed brief remarks rather than exchanging

ideas. whgnlhg tried to express himself his conversations were full of
’/
false starts and hesitations. -

r

‘Présenfing Problems. Brian's parents saw their middle child as the

Ve

happiest of all their children, quite-capable of entertaining himself for

F]

long periods of time and usually managing to solve his own problems.' They
began to realize, rather Iafe, thét Brian could be a very clever manipula-
tor of both peers and adults with his cute ways. They realized early
that this boy was having serious problems in reading, as did their oldest
son, and defiﬁ];ely agreed that he required special assiskance.

The Eeach;rs saw this boy as a very.likeable lad, a favorite with
both teachers and peers. He preferred to be a non partfdipant in academic

activites and had considerable trouble organizing himself and/or his ideas

particularly in the Language Arts class. He tried to fake "looking good
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in reading so as to be acceptable in the eyes of his peers. He hap many
reversals in letters and numbers. He was popular with his peers on the

playground but he was passive, quiet and too accepting.

Family Constellation. ,Brianlis the middle child and second boy in
_a family of five children. In the family unit he is odd man out; that is,
the two youngest siblings make a team as do the two older ones, leaving
this lad on his own. The father is a physician whose long working hours
and quiet.dispositioﬁ leaves little room for interacting with his child-
ren. The mother, herself professionally trained, is presently a full

time homemaker handiing the discipline and everyday living problems:

The father had a history of reading diffi;ulties as a youngster but
felt he had been able to overcome his problems on his own. All of the
boys in this family (four of the five children) either have, or give in-
dications of having, academic difficulties. The oldest boy's problems
were discovered late and had a negative effect on his persona]ipf:' The

r _

father realizes that there may be an hereditary factor here and has sought—

early assistance for the other boys.

Devélopmental Characteristics. Brian's birth was described as un-
eventful. The boy sat at six months and walked only at seventeen months.
While he spoke his first words at twelve months, he did not speak in
sentences until he was three years of age. He did however communicate non
verbally. As a baby he did very little spontaneous exploring and would
remain seated for hours on the floor wherever he had been placed, playing
with one toy. The busy Tother, with two older toddlers, considered him
to be a ''very éood baby''. The child has always had trouble adjusting to

family moves which were quite fregquent in his early years.



Educational Experiences. At the age of four Brian entered kinder-
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garten but the school felt that he was not ready for grade one by the end
of that year. He was immediately enrolled, at the age of five, in the
Child.Study Centre where he could have a specialized program within a
small group learning situation. He had been in the program for two years
and three months when recommended for the present research project.

Diagnostic Test Results

WISC-R. These results indicated a Verbal 1Q of 101 and a Performance
IQ of 131. Using the higher of the two, this boy is above average intel-
lectual potential.

Learning Quotient. Achievement Grade at this time was Grade 1.8

h!
yielding an Achievement Age of 6 years, l\vgonths. Based on Myklebust's

Discrepancy method the boy's Expectancy Age should be 8 years, 7 months.
This yields a Learning Quotient of 80, well below the 90 cut off.

Behavior Rating Scale. Brian's global .score was 66, again below the

cut off of 70 used to designate dyslexia.

In addition to the discrepancy criteria reported here, Brian aiso
5et the exclusion and special education criteria from the composite defi-
nition proposed earlier.

APP Assessment

Tomatis Listening Test. The TLT showed that while general hearing

_acu{ty was exdellént, the boy had many ways of not listening: 1) selec~

tivity was Elosed in all but the lowest frequencies; 2) the hearing curve
was flat with a dip in the language area; and, 3) there was an inability

to localize sounds. The bone conduction thresholds were above the air

conduction thresholds for both ears.

~
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Audiolaterometry. The ALM indicated Left ear.advantagg (-1.5) in the

control of speech.

Personal Interview. Dr. Tomatis noticed Brian's slumped posture,
marked synkinesias when ta]king; very low voice, very passive and concrete.
self expression. The child could not consistently identify left from
right on himself or others wﬁich Tomatis described as "being lost in his
own body''.

Tomatis felt that this second lad was very dgfinitely dyslexic and
that he would require long and intensive training on an APP program.

Remedial Training Program

Passive Phase - Filtered Sounds and Sonic Birth

Both subphases of the Passive Phase will be 'discussed as one’unit
since they cannot be distinctly separated as was possible in the previous
case. The initial thirty sessions of mother's filtered voice (VMF) were
sufficient to reduce the resistance shown in closed sélettivity and
theoretically permit Brian to proc;ed to the second subphase of Sonic
Birth. This was accomplished very smoothly in five sessions with the
child recognizing and accepting hi; mother's voice with delight. Brian
seemed ready to proceed with the Active Phase of training but despite
cooperation and effort he experienced considerable difficulty in under-
standing the voice on the tape and became physicafly tired by the end of
the session. While the selectivity was opened at'this point, there was
still tﬁe noticeable drop within the language area on both the left and
right listening curves. The Program Consultant decided to return to the
Filtered Sounds subphase for a further twenty sessions of VMF. After a
total of sixty four training sessions, the Sonic Birth was again briefly

reintroduced in mid April in preparation for the Active Phase of the program.



ﬁ“_

116.

Tomatis Listening Test. ~ By mid April, selectivity had opened com-

pletely and all spatialization errors had disappeared. However on both
.;ars the éir and bone conduction thresho]d; showed a pronounced dip in
the frequency range related to speech, that is, between 1500 and 4000 Hz.
In APP theory this is believed to indicate éhat the subject has ''given up

hope'' of overcoming his communication problems.

Program Assistant's Observafion{( In the initial training sessions

Brian appeared dquiet and relaxed but after two weeks his physical activity
began to increase in the therapy room, the classroom, the playground and
at home. This was immediately followed by aggressive outbursts in all of
the same settings. The Program Assistant offered suggestions to both
teachers and parents on how to handle these short lived episodgs in a
positive manner. At this point Brian began to show a definite curiosity
about the APP program so rhe Program Assistant had to reexplain the program
and his involvement in it.

Following the initial Sonic Birth Brian made his first or?ginal
'creatién; began to seek attention in a positive mapner; and began to en-
joy physical touch for the first time.

Towards the end of the Passive Phase, Brian wa§ more open and at ease
in relating. .He wanted to share His.experiences with the Program Assis-
tant. He returned from his short Easter Vacation absclutely elated be-
cause his'pad had made a specific effpft to spend half of each day with
the family.

Teachers' Observations. The teacher first noticed a general gquieting

of physical activity, after the initial training sessions, followed by a

short period of almost '"detachment' which gave way to better gross metor

-~
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activikty and a much keener interest in the physical education program.
Brian was now depending less on the group for ideas but still remained in
thé background when plans were made on a vcrbal'levei. About the close

of the Pas§i§e Phase the classroom teacher enthusiastically reported that,
for the-First time, this child drew a picture then volunteered to write a
story about it on the bla;kboard for the whole class to Qiew. He was
organized in his thbﬁghts and systemagically Jooked up the speiling of
sdifficult wora;. He was therefore showing a desire to socialize within

AS
the classroom situation.

Parents' Observations., At home Brian's behavior grew from a desire
to be completely by himself and open physical expressibn of aggression to
some socializing with the family, an ability to focus his aggression and
to stgnd up to his sibl}qss: While the parents found this behavior very
difficult to accépt in a large family where a ‘'quiet child' had been a

-

welcome relief, they did accept the consultation.of the Program Assistant

-

and encouraged the boy in his social development at home.

Passive Phase Summary. The opening of s%lfctivity on the TLT along

with slight ascendance of air conduction curves and a slight lowgring of
the bone conduction thresholds suggested readiness to p;oceed to the
Active Phase. The dip in the speech range could be dealt with more effec-
tively in the Active Phase of training. Brian's general mood .was now
'more relaxed, he showed signs of wanting to relate on a personal level,
and he had begun to assert himself.

Active Phase - Performing

This third stage proved to be the longest and most difficult part of

the training program for Brian. It lasted a total of six and a half
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months (220 sessions) from mid April to early November. The éuditory-
-vocal exercises were very difficult for Brian who had ekperienced'diff}culty‘
in auditory discrimination and verbal expression since early chi ldhood.
He now had to listen to words and phrases presented on a tape without the
assistance of visual aids. Qisual learning, especially through observa-
tion of pictorial situations, has al&ays been quick and easy for this lad.
It has tended to take over ,for the auditory attention which lags far be-
hind.

Brian's mood and involvement in the exercises fluctuated throughout

this phase. He required cogsiderabPQ suppoﬁZ\Snd encouragement to con-

tinue to overcome his difficulties.

1

Tomatis Listening Test. By early November the selectivity had re-

mained open but the bone conduction thresholds had risen especially in
the lower frequency range denoting tension and easy exhaustion. More
positively, the air conduction thresholds had taken an ascending curve,
and the dip in the speech zone for each ear was much less pronounced.

Program Assistant's Observations. At the. beginning of this subphase

Brian needed constant encouragement from the Program Assistant as he
demonstrated eésy discouragement and very little energy for sustained
auditory attention or physical posture. As the boy was extremely dis-
.tractible with any visual stimulus even in a darkened room, he was asked
\to close his eyes when working on the auditory-vocal exg?ciseg. e first
Brian found this almost frightehing then, with time, he came to enjoy it.
In June, after two an a half months on this subphase, Brian began to
discern differences in the words he wés perceiving from the tapes. At

times he even became argumentative claiming that the voice on the tape
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. D
was mispronouncing the word as he had always heard it differently. _An ex- ‘$}
ample was his insistance that 'describe'’ ought to be ''descrive''. " It was

impossible for Brian, at the beginning of this subphase ‘to repeat more

than the initial word or words of é'ph;ase and if single words were lengthy,

he often only got the initial~sound.

By mid July Brian had mastered the sier'single word exerciges and

’

he spontaneously maintained correct posfure QUrihg thé_training seséions.
He noticeably shifted from lgft mouth to right mouth ;s he §poke, some-
thing which Brian himself also observed. .During sessions of filtered
music the boy Segan to add words to his drawings. His spelling haa[; -
_come.at least phonetically correct. . =
Brian's progress was slow. I? pushed fbo quiqkly he reverted to °

wild guessing and poor participation. A marked improvement was usually

followed by either a plateau or a short period of regression.

Teachers' Observations. The teachers had noticed the first impact
of the child's self awareness of his difficulties not only because he
verbalized them, as mentioned earlier, but'because'the "awareness of him-

-

self' seemed to temporarily ihrow him into a rather depressive mood. At
the same time he sé;med much more human; having a Eeeé for people, and
obviously more sociable with both peers and adults. As we had noted in

" the training sessions, the boy also had exhibited periods of progression
interspersed with regression, in his school acn‘vities. His social in-
volvement appeared to be gradual but consistant. By midway in the train-
ing program this boy was considered to gé a leader with his peers,

usually in a positive manner but occasionally negatively, making choices

and implementing his own decisions rather than standing\jjzjhe periphery

-
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waiting for others to organize the.activities. Afger three months on
‘ ' : & .- .

Y

. this third subphase, the boy showed a decided improvement in concentration

Bl

and appf{éétion of his school wq;k; He was having a lot of difficulty,
particularly in the language arts,- but he was co-operative and eager to
participate in‘c]éss discussions and to share his projects with the group.
To@ard the end of this phase the teache:s felt that the boy gradually ’

slipped into a:§]umpl TE{S lasted,about a month before he began to pick
up again. : .
. ¥ . N : .
Parents' Observations. In May Brian's mother enthusiasticaily re-

s

-

ported that her son now strongly desired to be with"the other family
members even if ﬁaving difficulties with them. She also noted his im-

proved- tolerance for accepting correction in his speech as well as his

ability to catch his own errors. The third marked change was -that, for

the first time in his 1ife, he was able to ‘accept mother's departure for

a week-end withou;ﬁdemandidg a detai]gg itinerary of her planﬁed acti-

. vities. An interview, later in this phase of APP training, showed that .

" behavior at home continued in a positive manner with this boy taking

more and more part in the family life; using more language to express
‘ - = -

himself; accepting the blame for his own misdeeds; and being able to
correct many of his language errors spontaneously. The parehts expressed

theirson's development as one of improvement followed by a short plateau;
S

-

followed again by even greater improvement.

il

Subphase Summary. The main gains obtained during this lengthy sub-

phase include: improvements on the TLT; increased social participation;’

‘greater effort towards accuracy in speech and language. However Bri§n's

" overall mood tone and motivation had been variable. He still experienced

D ST

-,

-/
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difficulty with some of the more demanding auditory-vocal exercises. More
A

time could have Seen spentson this subph5§c~hus since the overall program

was coming to a close, the final subphase was ?ﬁfroduced.

- - - \-
Active Phase - Training .

Training in this subphase consisted of reading simple first grade
books over the last three weeks of the program. Reading sessions were
alternated with sessions of filtered classical music (MF)..

Tomatis Listening Test. Although the air conduction thresholds took

on a more ascending slope as desired, the bone conduction thresholds rose
again in the lower frequencies, suggesting increased tension. In addi-
tion the dip in th€ speech area of both curves became more pronounced.

Program Assistant's Observations. During this final phase Brian

Y

would still become tired and fidgity with concentrated work although he

had improved_a greét deal in this respect. As he tired he would begin

-

to wildly guess’at words, rather than sounding them out.

Feachers' Observations. Brian's teachers had not noticed any speci-

fic be%?viora] or academic changes during this final phase of training.

Rather\they felt that he had progressed noticeably during the total APP

intervention everr though academically he still was not up to ﬁér. They
‘stated that Ee would now defend himself verbally even with adults, as
opposed to his %ormer 'elam up' attitude. They also moted a remarkable
change in his self confidence. -He was now a leader in his group in the
gym class and accepted by his peers as a leader on th; playground. Aca-
demfca]]y he was not stable.. He had good days and‘bad days although there
had been a gradusl overall improvement especially in his énjoyment of

_ , _

reading.

-
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Parents' Observations. The parents noted a definite change in this

boy's self confidence and happiness during the last month of training.

They also noted that for the first time, he was beginning to reflect 06
past events demonstrating exeellent recall, and ptanning for the future.
They expressed their feeling that'Brian was going through a ve}y verbal
stage ‘insisting én getting his word in and trying to express his ideas

clearly even correcting himself when necessary. In the family setting,
if given responsibility for his own activities he did well; Put, if an -

older sibling was put in charge Brian became babyish and careless.

Subphase Summary. The training in this subphase was too short and
perhaps immature. Although Brian gained in self assurance the TLT re-
sults -show that he regressed slightiy.

Summary of Brian's APP Training Program

Brian's training program can be considered only partially successful.

This is seen4in‘Figure 8 where the boy's TLT and ALM results are reported
& ) )
for before and after the training program. Although selectivity remained
open and spatialization errors had disappeared, the air conauction éurvg
had attained only a slight ascendancy, mainly in the lower frequencies.
The bone conduction thresh;ldS'remainéﬁ too high in the low frequencies
indicating underlying tension.,'The dip in thé"middle range remained in
evidence aftef it had been partially corrected earlier in the program.

The ALM test indicated that the Isft ear still had the advantage {-1.5)}

“in the control of speech. Despite the lengthy auditory-vocal training

this was not yet lateralized.

Those resulty together with Brian's tendency to fatigue and synki-

nesias during demanding exercises suggest that a prolong Performance
o .

v -
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Pre and Post APP Remedial Training Results on ‘the
Tomatis Listening Test and Audiclaterometry for Brian
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subphase might have been advisable. However the reports of increased
fseIf—eonfidence, better-soc?al interaction and improved verbal expression
suggest that some gains had been attained. %

The diagnostic _tests readministered at the termination of the APP
remedial training program indicate that Brian would still be considered
as dyslexic according to their parameters. His achievement level was
Grade 2.3 which was an improvement of half a year over a one year period.
His expectancy age was nine vears nine months yielding a lLearning Quo-
tient of 81. At this point his Behavior Rating Scale score was 70, which
was the cut-off point established for dyslexia.

SUBJECT 3 - CHARLES
Diagnosis

Background Information

The third of our dyslexic boys was a blonde hairgd blue—eyed, frail
looking youngster, eight years of age, whom one could size up immediately
as being socially awkward with peers and adults. He is.an only child from
a rural enxironment which had prevented him from interacting with other
children. He had great difficulty ma;ing friends in school so could
usually be found playing by'himself, most frequently with small cars on

the floor, typical of a much younger child.

Presenting Problems. As the parents themselves tended to be loners,

they did not see this or their more peculiar life"style as problematic

for their son. They did however remérk on his babyish behavior particu-
larly under the mildest of physical discomfort. Other behaviors, normally
acceptable as average behavior for.an eight vear old, were viewgd as im=

mature by these parents who expected their child to respond and act like

D rtd k= ',
" .
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an adult. They were concerned about Charlie's poor academic éerformance
as well as his babyish behavior.r -

The teachers noted that Charles had éany problems in séquencing and
reversals. His social skills were tnadequate as most of his encounters
with his péers were either boastful or completely unrealistic. He pre-
ferred to either play by himself or to danream. He was also quicg to
respond with sobs if things did pot go his way or if hé %as even slightly
hurt physically. |

Family Constellation. Both parents are artists and employed. The

father i; an Industrial Designer teaching part time in a college setting.
This chi]d.was unplanned and as such interfered with the mother's comple-
tion of a Bachelor Degree. The family lives a rather secluded life and
in a style commensﬁrate with their artistic personalities. Of the two
parents the mother is the more soci;ble. She is likewise the main organ-
izer in the family and has not facilitated or éncouraged the boy to reach
out to his father as a model for socialization.

Although loners by‘nature, the parents are employed in situations
demanding daily contact with other employees. The father was diagnosed
as Leafning Disabled when he was fifteen years of age. .

bevelopﬁental Characteristics. Mother reported an uncomplicated

= .

pregnancy and birth. tharles‘ early developmental milestones were all

within the normal 1y expected ranges. Allergic reactions to milk and wheat

are controlled effectively by a corrective diet.

Educational Experiences. Academic life started for this young lad

at the age of two and a half with enrollment in a Montessori program.

From the start the boy did not like school and, when more formal work was
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introduced, he found all reading and number concepts difficult. After
four _years in the Montessori prdgram Charles was enrolled in the Child
Study Center at éhe age of six. Despite his Bbright potential and.thé
small group learning situation, the boy had progressed only six months-
during his fifteen months stay at the Centre prior to incliusion in Uda
present research project. ‘ >

Diagnostic Test Results

WISC-R. In November of 1975 the boy's WISC-R Verbal iQ was 112 and
Performance !1Q 114. This indicates that Charles is of high average in-
tellectual potential.

Learning Quotient. Charlie's achievemént grade level was 1.7 yield-

ing an Achievement Age of 6.9. Expectancy Age as calculated by the
Myklebust Discrepancy Formula was 8.1 giving a Learning Quotient of 85
which. is below the ''90" cut off discussed by Hyklebqst.‘\\

Behavior Rating Scale. This lad obtained a score of 67 on the BRS

which was below the cut off of 70.

In addition, Charles met the reqpirements for classificatiqn as
dyslexic according to tge exclusion and specialieduEation criteria spelied
out in the operational definitioq.

APP Assessment

ot

Tomatis Listening Test. The TLT indicated: 1) open selectivity,

2) only one spatialization error on the Right ear graph 3) a gooddlistén-

" ing curve showing that the boy was ripe for lateralization. -

Audiolaterometjl. This ALM test indicated that Charles used his

Left ear in the monitoring of his own speech (-2.0).
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Personal Interview. Tomatis found that Charles had a very good *voice

and that his posture was good when he spoke. Tomatis diagnosed him as

‘mildiyrdyslexfc and should respond to an APP remedial training program

within three to four months. He apparently had the basic security but
now needed the socialization experiences and acceptances to produce later-

alization through communication. - -

Remedial Training Program

Passive Phase - Filtered Sounds and. Sonic Birth

The two subphases are described together because they are both of
shorﬁ duration, - |

After thirty sessions of passive listening to filtered sounds (VMF)
the Sonic Birth subphase was successfully completed over a period of'Five_
sessions.- Charles was delighted to recognize hi; mother's voice. By
mid March he was ready for the Active Phase of the program.

Tomatis Listening Test. The TLT results remained essentially un-

-

changed and faveorable.

Program Assistant's Observations. Early in the training program

Charles was restless, talkative and attention seeking. He was dependent
on the Program Assistant to complete hig projects such as drawings and
plasticine sculptures. Charles made frequent references to his mother
who at this point, was his sole point of comfort. By the tenth traiAIng
session the boy's bodily tensioﬁ increased noticeably and he became more
restless, disruptive and provocative. By the t;entieth session he be-
came somewhat daged, distant, forgetful and disorganized in his behavior.
Qowever by the thirtieth session he was more relaxed and in tune with his

environment. At this point he began td‘éQjoy physical play with the
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Program Assistant. He also began to complete his own projects thus show-
ing more independence. Following Sonic Birth he again became more talka-
tive but in a personal way.

Teachers' Observations. After an initial period of hyperactivity

Charles sank into a state of self abscorbtion almost lesing touch with his
surroundings. By the fifth week of therapy the teachers notic that
Charles was becoming more involved in playground aefﬁarties and was be-
ginning to talk like the other kids in his group: ‘Thef was much more
physical activity and contact in his play, and/ﬁe began to.enjoy roughing
with his chums. s

-

Parents' Observations. During the initial treatment phase the mother

reported changes in the child's bodily experienéss. He complained of fre-
quent s;omach aches, some dizziness; and a short period of accident prone-
ness. She also noted the initial self absorbent forgetful gaze. The
parents were encouraged to use more physical and less verbal contact with
their son. The mother‘readily admitted treating the boy as an adult and
was initially enthusiastic to learn more appropriate and less frustrating
methods of handling his behavior. The father, on the other hand, had to
be encouraged to participate. At the end of the Passive Phase this boy
began to show definite self éssertiveness. This upset the mother who

-

felt very threatened!and afraid of losing control of the situation. Her

immediate reactién was to withdraw the child froﬁ the p;ogram. With
guidance froﬁ the Program Consultant ana the Program Assistant she decided
to keep her son in training and began to realize her own opportunity for
growth. While Charles' growth toward self assertion caused a great deal

of physical tension, the final sessions of this first Phase helped the

' boy to physically re]ax.and to be ready for the Active Phase.
- . ‘\‘
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Summary of Passive Phase. The favorable TLT results, and behavioral

reports of social outgoingness and self assertion indicated a readiness

for the Active Phase.

Active Phase - Performing

This third phase proved to be the happiést and most'FquiIIing for
Charles. . He progressed positively and rapidly tthugh the auditory-vocal
exercises in seventy sessions from mid March until ;;;H;;d of May. His
posture was upright but relaxed, he discriminated sounds and articulated

clearly.

Tomatis Listening Test. Air and bone conduction thresholds gradu-

ally took on a more sharply ascending curve and the bone conduction thresh-
olds began to fall below the air conduction thresholds.

Program Assistant's Observations. Charles' busy work with plasticine,

drawing etc. began to reflect peer experiences. He was serious and worked

-

di}igently in the training sessions wﬁich required his effort. His
thoughts became noticeably bet;er organized and more realistic. He alsa
began to show an inte}est in words, their speiling and uses, particularly
to describe his creations. By the‘end of May Charles was demonstrating

a de%inite interest in feadin§ to obtain information. However, his choice

of material was way beyond his reading skill level.

Teachers' Observations. The teacher® saw Charles as progressing

slowly but Positively_both.academically and socially.

Parents' Observations. At this point in the program both parents
were pleased with their son's efforts to relate warmiy to them and to
share his experiences with them. They also took time to read to the boy

without expecting him to reciprocate. He was also encouraged to invite
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classmates to his home over the week-ends. Charles' parents were pleas-
antly surprised when at the end of this phase of the training, the boy
spontanecusly picked up a book and read to them. This warm growth pro-

. ]
ducing home environment was reflected in the boy's daily attitude toward

school and friendy :

Subphase Summary. The positive TLT results, quick success on the

auditory-vocal exercises, improved socialization, better self expression
and improved academic performance all indicated that Charles was ready to
’ ,

proceed to the final phase of training.

Active Phase - Training

The boy began this final phase of the program with™marked enthusiasm.
He was eager to read and felt lifted by his successes. He had a tendency
however to gloss over wérd endings and'to use reversals. His reading
ability continued to improve slowly but surely over the next four months.
Despite the lateralization and the improved reading this lad's bone con-
duction curve was high in cohparison to the air curve suggesting a con-
siderable amount of physical tension. Tomatis feels. that this s frequen-
tly the result of a poor model for language communication in the person
of the father or father substitute. This bdy's father had a history of
severe learning prgblems and had himself been diagnosed as dyslexic. His
own audiogram demonstrated a dip in the language area. When Charles had
been on the fourth phase for three and a half months, and still démonstrat-
ing the signs of tension, the father decided to start APP training as
well, in the hopes of reeducating his own language communication and at
the same time supplying a better model for the boy. However after about
ten sessions he was reluctant to continue when he began to experience

outbursts of anger.
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Tomatis Listening Test. The TLT results remained generally positive

throughout this subphase. The bone conduction thresholds did rise notice-

ably indicating an increase in underlying tension.

Program Assistant's Dbservations.‘ During July, although'Charles
spoke with/g?éater clarity and more facial expression, he began ﬁO‘ShOw
decided regression in'his enthusiasm for work in the training sessions as
well as in thé classroom. The Program Assfstant learned that the parents
‘were making family holiday plans contrary to their commitment to this re-
search project. The child was aware of this but had been sworn to secrecy.
This was brought out into the open and the child, somewhat relieved, again
picked up in eqthusiasm and Inpefpersona] relationshiés. This however
had slowed down hig APP ﬁrogress as wetl as his academic learning. After
this Charles did continue to improve in self assertion and independence
but at a very unpredictable rate. The parents continucusly found excuseé,
during the final three months of training, to‘withdraw the boy from
therapy sessions and classroom programs again preventing him from the con-
sistant and continuous APP training and the social activities important
to peer interaction. The parental interference was even m;rg noticeable
at the end of the program when they had related to the child that he
would be changing schools the following year and by their behavior indi-

b4
cated that he need not be too concerned with any demands put on him by

the Child Study Centre.

TeacRers' Observations. During July the teachers noted that Charles

completely closed off communication with them and other staff members. He

needed to be physically brought to attention. He was‘also very restless.

At the same time he withdrew from participation with his peers. After
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the source of his problem had been settled Charles once again became more

settled and attentive. However the final two months of the training pro-
' T

gram were marked with fluctuating behavior.

Parents' Observations. At the beginning of this subphase Charles'

mother commented upon.the boy's increased attention span particularly for
projqcts qround the home. In November, at Fhe close of the program, both
parents described their son as more self reliant, less babyish, able to
stand up to others and conscious of other's needs. They wére enthusiastic
about the boy's Imp;oved interest in reading as well as his ability to
express himself better. They noted however that he still experienced

some difficulty with spelling.

Subphase Summary. The TLT results and Charles' behavior indicated

inhreased tension which interfered with his performance in both the train-
ing program and school progress. Training during this subphase was not
as productive as had been hoped. )

Summary of Charles' APP Training Program

Charles showed many positive changes dufing the first ha{f of the
remedial training program. He became more relaxed, more outgoing and had
sbme success in relating to his peers. His general behavior became more
age appropr}ate. His concentration improved, he gained an intergst fn
reading and his academic achievement level improved. His progre;s however
was slower during the second half of training. He did g;in in the areas
of greater self reliance aEﬁ consideration of others but his progress did

not live up to expectation. The increase in tension and frequent periods

of absenteeism made the boy's motivation and performance quite variable.

> 4
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Figure 9 compares the TLT and ALM results before.and afte; APP train-

. X s
ing. Shortly after the program, December 1976, the air .conduction thresh- -

olds had taken on a more distinct ascending curve. However the bone con-
ductioﬁ thresholds were high again aftiijthey had fallén to a more appro-
priate level earlier in the program. 0One spatialization error appeared.
The most positive gain was registered in auditory-vocal laterality:
whereas Charles commen;;d.trainiﬁg with a Left ear advantage of 2.0 in

the control of speech, he terminated training with-a strong Right ear

advantage of 2.5, . _ : .

Overall, this training progrém could be qualified as moderately

.

successfuls

-

At the termination of the training program Charles could no longer
be considered dyslexic according to the criteria used for diagnostic
assessment. At this time his Achievement Age was 8.3 and Expectancy Age

9.2 yielding a Learning Quotient of 90. On the Behavior Rating Scale

‘he recgived a score of 73. ] ‘ -
SUBJECT 4 - DARRYL

Diagnosis

Background Information

The fourth of the subjects is aﬁ adopted boy, living in Residegce at
the’Epild Study Centre. Physically Darryl is a tall thin curly heired
good looking negro boy. Forethis project the Residence is considered as
his basic home environment although it Qas important.to maintain contact
and counsel]iﬁg with the anptive parents as the boy spent several long

week-ends with‘his family during the fourteen months of the present study.

-~ He was in residence partly because his home was too far to allow for

I
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daily commuting and pértly_because he required the specialized program
offered by the Centre for his severe learning problems. At the commence-
ment of the study4 Darryl was nine years, four months of age.

ﬁresénting Problems. In the residential setting Darryl was happy and

cheerful as long as né demands were made of him. ~ When faced with the
leasd responsibility or task he turned into a-prof0und complainer. He

went around with a chip on his shoulder expecting the worst both from
himself‘and from O{Héf;. T%e adoptive parents described his behavior as
negativigtic and disruptive on his visits home.

The classroom teacher felt that Darryl was achieving at a gréde one
level although he wag,in a grade three group at the time. Po;ture was
ver; Eoor and he wes described as being constaﬁ;ly on the move. He did
not voluntarily or enthusiastically persue any academic work and usually

_had a defeatist attitude before starting any project or assignment.

Family Constellation. Darryl's biological mother was a graduate ”/,//

nurse and white; hisvfathen negro. The natural mother kept her child for

s

thirteen months before giving'him up for adoption due to family pressures.
He was adopted by his present family at fifteen months of age. \\
Darryi's adoptive parents are both well educated: the father a ‘

professor in Business School; tRe mother, a teacher. Their three natural

. .
children, all girls, range in age from thirteen to eighteen yéars.

- T —

Developmental Characteristics. Pre and early post natal 1 formation
is not available on this boy. ‘At the time of adoption the boy was.a
bouncy, well co-ordinated, active but cautious little fellow., He demon-

strated immediate affection for the adoptive father and sisters but toock

_ * .t. —_—
a long time to become trustful of the adoptive mother. Language was slow
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to develop but the boy appeared to understand verbal instructions long
before he spoke spontaneously. He has always been a sociable, curious

fellow.

e

Educational Experiences. In nursery school, at three and four years

of age, Darryl was described as aggressive and lacking in frustration
tolerance. By kindergarten he was considered the buil; of the class. At
ages_six and seven_he was having obvious difficulties in both reading and
mathematics. He started the paftern of .Macting Qut“_when asked to do
something. It was during this peried that his bghaviof at home began to
deteriorate. By the time he was enrollied ét the Child Study Centre at
nine'ysﬁrs of age, Darryl was a]feady two. years behind academically and
demon;trating very negativistic behavior both at home and in schogl. At
the commeﬁcément of this study'he used many reversals when reading and
writing, was slow to auditorize wor&s and lost the flow of meaning in a
sentence because of his many hesitations. When faced with new words he
had considerable diffiﬁulty biending the sounds. He seemed to have no

memory for words which he himself had previously sounded out.

Diagnostic Test Results
WISC-R. The intelligence test administered at this time, showed
Parryl to be of average intellectual ability with a Verbal 1Q of 108 and

a Performance 1Q of 111.

Learning Quotient. The achievement tests indicated this lad was
working at the grade ;.9 level, which yields an achievement age of 7.2
ygars.. His expectancy age was assessed as Q:Q years, yielding a Learning

Quotient of 77. This is well below the 90 cut-off explained by Myklebust.

Behavior Rating Scale. Darryl's score on the BRS was 65 which'is

again below the cut-off, 70 for this test.
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In addition to the discrepancy criteria just reported, Darryl mef
the requirements of the exclusion and special education criteria from the
cperational definition.

APP Assessment

Tomatis Listening Test. The results of this test indicated that:
1) selectivity was open; 2) the shape of the listening curve on the Left
ear was not too bad, however the curve on the Right ear indicated th;t
Darryl lacked an analytical approach to incoming auditory information;

3) there were several spatialization errors.

Audiolaterometry. The ALM indicated a preference of the Left ear in

the monitoring of speech (-2.0).°

Personal Interview. Darryl was fidgety and restless when trying to

Fo]iow ongoing conversation. The boy not only had a poor posture but he
tended to throw his head back much like an infant. When his head and
back were supported his straIned‘flat voice rose noticeably.

Dr. Tomatis assessed Darryl as-dyslexic and noted that several
months of training would be required to overcome this condition. Tomatis
indicated, that tﬁe boy‘s posture would improve as he learned to perceive
the hiéher frequencies.

In summary, Da}ry]‘COuld be considered as dyslexic according to the
composite definition and APP criteria.

Remedial Training Program

Passive Phase - Filtered Sounds

Since Darryl had been adpﬁted, it was impossible to obtain the bio-
logical mother's voice. Because the adoptive mother's voice was low and

since Darryl had been reluctant to relate to her in infancy, Dr. Tomatis
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recommended that the program commence with twenty sessions of filtered
music followed by twenty sessions ‘of a substitute female voice that would
supply the orientation of a human voice. .A carefully selected substitute

.voice is said“to be better than music alone.

ﬁhile the initial assessment showed open selectivity the child dealt
with his world through a selective listening attitude and a confused
spatialization. With the first twenty sessions of filtered mhsiﬁ body
tension gradually relaxed. After forty sessions the Sonic Birth was
attempted with encouraging results but when qigry]'s behavior deteriorated
short\y thereafter he was reinstated to the Filtered Sounds subphase. In
April the Sonic Birth was again attempted with success but Darryl regressed -
in the face of the auditory-vocal exercises. The Filtered Sounds éubphase
was once again reinstated until the boy's mood and motivation stabilized.

By the end of June, after 140 sessions, he was ready for the Active Phase.

Tomatis Listening Test. TLT results fluctumsed during this subphase.

Selectivity remained open and spatialization errors were overcome early

in the program. The air conduction curves gradually took on an ascending
curve. The bone conduction thresholds fluctuated considerably showing a
more desireable ascending-curve toward the end of the Passive Phase. They

remained-slight]y above the air conduction curves.

Program Assistant's Observations. In the early sessions Darryl com-

plained constantly about having to work in school, to obey rules, to par-
ticipate in the activities of the residence, and about the hours of his

remedial training sessions. This lad produced constant verbiage and it

»

took structuring to get him to listen to the tapes and to stop talking.

During specifically alotgﬁdﬁgszrsijation perieds, he rambled on flitting
4 !/

-
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from one subject to another, often in a confused manner. After thirty

sessions the boy became less .talkative, was showing more aggression in
!

i

his drawings and at the same time began to talk about one or fwo things
that were important to him in his everyday life situations. The fantasy
exhibited in his earlier work in plasticine and drawing gegan to. take on
more realistic proportions. As he became less tense in his body, he be-
came very giddy, almost uncontrollably so. After ome and a half months
of training the boy organized and expressed realistically his disiike for
structure and édult demands made both at home and in the academic setting.
He experienceg“a short period of depression at this time.

At the time of the initial Sonic Birth session Darryt's mother had
yalked out of the home. Although the boy actually lived én residence,
he was informed of the family situation which heightened his insecurity
as he already felt some rejéctidn at being sent away to school. Durfng
the next two weeks of filtered sounds this boy talked a great deal about
his negative feelings toward his adoptive family and his fée]ing of re-
“jection. '

During the third month of training, the Program Consultant and the
Proé}am‘As;Istant worked intensively with theladoptive mother on her
attitude toward thg program at the Child Study Centre. She hal been

'"going along'' with the program because it was handling her child at a
»

time when she was experiencing great difficulty controlling him. However
she apparently felt guilty that he was away from home and therefore fre-
quentjy presented the Centre and its program in a negative light ;o‘she
herseif could "look good' to the child, who-wWas negative to anyone. who

-

tried to structure his life. Following these interviews, Darryl's mother
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made a decided effort to co-operate with the program thus presenting the
child with 2 firm and unified approach from all sides.

_Teachers' Observations. Initially Darryl was overtalkative and dis-

ruptive in the class. -Then he fell into a slump. From March until mid
June he was difficult to handle but more ;eaiistic in his complaines.

Toward the-end of the subphase he began to show some motivation for

learning.

Parents' Observations. At the time of the initial session of Sonic

Birth Darryl became more invelved in the résidential program and for the
first time wag beginning to rise enthusiastically in the morning, looking
forward to hi% day; rather than pulling himself out of bed and dragging
himself through the preschool routine. The child's adoptive mother felt
that he had become mére content and genuine in his feelings during his
yisit at héme which occured at the close of this phase.

Subphase Summary. After six weeks of training the TLT and behavioral

results suggested that the boy was ready for the Sonic 8irth subphase.

However the adoptive mother's interference comp]icatéd Darryl's progress
and the Filtered Sounds subphase was reinstated. At the end of the fifth
month of training again the TLT ;esults and behévioral report’s suggested

that Darryl was ready for the Sonic Birth subphase.

Passive Phase = Sonic Birth

During the first two weeks of July a very slow version of the Sonic
) ’ N
Birth was. introduced combining both the music and substiti;sﬂxgic;‘xsgg
sions of the sonic birthing process. !

o

e st
Tomatis Listening Test. The results of the TLTremained positive and

the bone conduction thresholds had started to become lower than the ascen-

.ding air conduction thresholds.
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Behavioral Observations. The program assistant, the teachers and

the camp staff all noted that Darry! was gloomy eér]y in the week_FolIow-
ing the regular week-end visit by his family. By mid week‘his attitude

and motivation would improve.

Subphase Summary. Positive TLT results p[ﬂ} general improvement to-
ward a positive attitude suggested readiness for the Active Phase.

Active Phase - Performing

Darryl worked diligently on the auditory-vocallexercises of this
subphase. He required ninety sessions to complete the subphase. These
lasted from mid July to early October.

Tomatis Listening Test. TLT results remained positive but the bone

conduction curves rose above the air conduction thresholds.

Program Assistant's Observations. After his initial resistance to

structure in July, Darryl became co-operative in August. He could then
attend to the exercises without tiringiand advanced more rapidly than had
been expected. Also during August, the boy's improved articulation and
facial expressions suggested that the Right ear was ;aking over the.
monitoring of speech. In September he began to show interest in reading.

Teachdrs' Observations. In August Darryl came to camp with an en-

tirely different and positive attitude. The teachers noted that his spir-

its were bouyant and he was eager to do things. His concentration had

-

improved and he wapied to work in ¢lass. He now began to recognize words

rather than sounding them out each time as if they were entirely new

g

words. .

Parents' Observations. During the second half of summer camp Darryl

-began to prefer the residential setting to the family setting. With this’

‘ ) . | -
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more settied attitude the crying behavior ceased and the boy putimuch

more effort into his work and play. ' . -

r

Subphase Summary. The boy's moods and general attitude became posi-

tive and stable during this subphase. Darryl also became more self
assured.

Active Phase - Training

Darryl had sixty sessions of the final subphase du;ing‘the last two
months of the remedial training program. Active reading sessions were
alternated with sessions of listening passively to filtered music. The
reading was taken slowly as the boy was just beginning to master basic
skillg. If he attempted material beyond a gradé two level, he tired
quickly, synkinesias appeared and Darryl would skip word endings.

Tomatis Listening Test. TLT results remained geﬁerally positive.

Program Assistant's Observations. Darryl enjoyed his new found

ability to obtain meaning from words. By the end of November he read
some sentences fluently. His attitude and motivation were positive during

this subphase.

Teachers' Observations. Reading fluency and comprehension began to

improve during this subphase. Oral express[odf?mproved to the point where
Darryl could express his thoughts and feeling in a clear systematic

fashion.

Parents' Observations. Residence staff noted particularly the boy's

increased self awareness. The lad became more independent in the comple-
tion of house chores and homework. Both residence staff and adoptive

parents noted Darryl's increased self confidence.
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Subphase Summary. The first indications of a desire to read for in-

formation or meaning occurreddufing this subphase. Mild synkinesias and
signs‘of fatigué in more difficult reading material suggest that further
training, in this particular subphase, might have been beneficial. Sedf
awareness, self confidence and self sufficiency ali showed improvement
during this subphase.

Summary of Darryl's APP Training Program

Darryl required five months of training in the Péssive Phgse before
he settled into the more positive and co-operative disposition required
for the Active Phase. From that poin® on, his concentration, work atti-
tude, sélf exprea@ion, self confidence and academic performance improved
slowly but surely. His program invo&ved 295 traini;g sessions.

ngure 10 presents the TLT a&d ALM results before and after the APP
training program. At'the terminatipg of training selectivity had remained
open and all spatialization difficulties had been overcome. The air con-
ductfon thresholds had taken on a more ascending slope, indicating a more
d}fferentiated form of listening. Bone conduction thresholds were slight-
ly higher than at the start of training, with spikes at 250 and 1500 Hz.
This indicates.the presence of tgnsion. According to Tomatis, this pat- »
tern is often associated with an allergic condition. The ALM results
show a shift from Left ear advantage of 2.0 in the control .of speech, to

a Right ear advantagé of 1.0. The latter does not represent a strong ad-

vantage but it does point to a step in the hoped for direction.

A
-

Darryl's remedial training program could be called moderately success-
ful according to APP criteria. A stronger reinforcement of Right ear

self listening and the attainment of more appropriate bone conduction

-
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thresholds would have been desireable.. A longer perisd in the Active Phase
would have been prefer;ble. .

.At the close of the remedial trainicg program Darryl would be con-
sidered as borderliée dyslexic according to the criterion used for the
diagnostic assessment. At the close of the remed}al training program his
Achievement Age was 8.8 while his Expectancy Age was 10.5. These yield
a Learning Quotient of 83 which is still considerably below the cut-off
of 90. However he scored 71 on the Behavior Rating Scale at this time.
This score is above the 70 cut-off for dyslexia.

SUBJECT 5 - ERNEST

Diagnesis

Background Information

The eldest of the boys was nine years five months at the beginning
of the APP remedial training program. Physically he can be described as
short and plump with babyish facial features. He was a whiny child who

looked scared and discoﬁraged.

Presenting Problems. érnest's parents saw their son as unhappy be-
cause he could not live up to his own ﬁe]f imposed expectations. They
themselves value academic achievement but have not pressured the boy in
this respect. They realized ea;Hy that their son had serious learning
difficulties and have always tried to help him'by providing gqod remedial
assistance. They also recognized that Ernie cried easilylif things did

not go his way; and, that he related easier to younger children or adults

than to his peers..

-

Ernie's teachers stafjf that he had not yet mastered the basic read-

ing'and spelling skills. They found him to be easi}y.frustrated in his
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work, becoming more negative toward school and himself. They too noted
that he played with the younger children, overreacted to little situations
and was easily reduced to tears. He was very demanding of the attention

of adults while his peers tended.to call him "“"dummy' or "'sissy'.

Family Constellation. This boy is the elder of two children in an

intellectually oriented family. The sibling, a sister, is two vears his
junior experiencing no problems academﬁcall;, socia]ly or within the
family setting. Parents are both M.A. grad;ates. The mother, although
professionally trained, prefers to spend her time at home with her family.
The father is an economist and influential civil servant. Both parents
enjoy sports in their leisure time and include the children in many of
their activities. There is no history of learning probiems in éhe family
background.

Developmental Characteristics. Other than breach presentation all

factors of -this lad's pre and post natal Iifebwere wfthin the normal
range. Motor milestones such as sitting, craw]ing,-wélking and toilet
training were average or earlier. Llanguage development, however, was .
slow. Ernest had his own words for everything; between two and th;ee
years of age‘on]y the parents could underéﬁand him. He seemed to have
trouble blend}ng syllables into words although he could pronounce each

syllable individually. At the age of five enunciation was still poor. He

was};i;byS'an inquisitive active child and socially Independent in these

early years despite his lack of clear-speeéh.

Educational Experiences. Ernie started schod) at the age of four,

in New Brunswick at which time school problems were first reported--he

was described as a behavior problem. At age five he moved to Halifax

he-Y
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where he attended an open concept class with one hundred children. Here _ /“

he was dgscribéd as pleasant but attention seeking. He did not ;earn any;
. , -
thing that year. -The next year he entered grade one in a suburban Ottawa
school. At the.énd of the year he was still behind his peers despite
héving received remedial assistance after school houts. He was also be;

-

. coming aware of his own problems. At thigstime he began to continuously
seek assistance from an adult rather than attempt any solutions of his X
own. Finally in the spring of 1974 He was referred to the Child Study
Centre -because of slow school progress, poor self image, and g;neral
academic attitude. He was enroiled in the combined Residence-Academic
program in September 1974 at eight years of age having compieted fourj
years in the regular school system. He had spent one year a e
months at the Child Study Centre when he was recommeﬁded for the present

project: - . ¢ ./K—T

s
Diagnostic Test Results '—/?

WISC-R. On the battery of formal tests administered, this boy had a
HISC-R.Verba] IQ of 102 and a Performance 1Q of 131 indicating that he
was of above average intellectual potential.

-

: Learning Quotient. -The achievement test results indicated that

Ernie was functioning at the Grade 2.9 level yielding an achievement age
of 8.2. The actual Expectancy Age, as calculated by Myklebust's formula

was 10.2 yielding a Learning Quotient of 80 which is well below the cut-

off of 90.

-

Behavior Rating Scale. Here Ernie received a score of 63 which is

below the 70 point cut-off.

\ :
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[n addition to these discrepancy criteria Ernest met the requirements of
the exclusion and special edication criteria of the operational definition.

APP Assessment - : . ' -

Tomatis Listening Test. The initial Listening Test showed: 1) com-

+ P

pletely closed sefectivity on the Right with the Iangd@ge areas closed on
\_ . -— ) -
the Left; 2) the air conduction curve was high and flat with a severe
"~ drop off in the higher frequencies indicating good hearing, lack.of

analysis of sound and a loss of energy due to the blocking out of the

high frequencies which are the energizers; 3) one spatialization error.
»

*

The bone'conduction curve was quite distorted.

-

Audiolaterometry. The ALM indicated that Ernie had a smaill Left ear

preference for the monito!fng of spdech (-1.0).

_//Agérsonal Interview. Ernie became restless and fatigued when attempt-
ing to- follow on going conversation. In self- expression his voice was
_hélting and ﬁonotonous and synkineéias'was apparent. When speaking into
a make-believe microphone, held in the right hand, Ernie's voice rose and °

he spoke more fluently. Thie was a hopeful sjgn! Acéording to Tomatis,
- 'L B -

a psychological interpretation of the TLT suggested that thts boy had a
‘< i . ' : . '

poor and guilt laden relationship with his mother. Tomatis stated that

the pbow was dyslexic according to APP'c}i¢erf3,-and would require inten=-

sive training on the Passive Phase using filtéred mother's voice.
. .

Ernie was accordingly classified as dyslexic by both the operational

definition and APP criteria. -
o . ' e =~ .

Remedial Training Program

Passive Phase - Filtered Sounds

L

#s predicted by Dr. Tomatis, the Passive Phase of this boy's program

was a long one lasting.120 sessions from early February to mid May. .The
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first month and 2 half of this subphase was marked by alternating periods

of calm attention and absoliute boredom.

Tomatis-Listening Test. Selectivity opened slowly until late March.
- g
By mid May both the air and bone conduction thresholds had taken on a

. . ./ .
definite ascending curve with the bone slightly higher than the ‘Jir. The

one spatigization error had-disappeared byEmiE{;;rch.

Program Assistant's Observations. Gradually; during this subphase
' N

Ernie was more willing to approach a problem and try to 'solve it rathe

than running away from it or giving up immediafely. ‘He also began to
takg pride in some of his achievements. As the gelectivity_opened Ernie
became more talkative. He became conscious AF_the fact that he had no
friends and was able to discuss this with the Program Assistant as well
as his fet;;r. This was a marked improvement in self awaréness for a boy
who-rarely rFFlected upon his ackions ahead of time or on his relatign—
shH™Ss with others. Tﬁis new self awareness threw the boy into a temporary
state ;f depression, seemingly as he faced the reality of h}s social
situation. ‘rh/ﬂpril and May Ernie's outloock on things bec é more hopeful

and positive. {

Teachers' Observations. ‘}$nie's teachers EQund him to be gradually

more buoyant with a better willingness to work and a greater ability to

stick to a task for a longer period of time. He became more activgjgnd
; . -

reactive.

" Parents' Observations. Residence house parents ng;ed that Ernie no
longer needed to be pushed to do his homework. He also started to sleep
more soundly qwakening fresh and cheerful in the motning. On a visit

home in mid March, Ernie sho&éﬁ‘a strong need to be physéngly close to

' -
A
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his mother. She found this surprising and annoying but was counselled on

how to handle thé situation in a healthy positive way. The same week-end
Ernie spontaneously called up some of his old friends and invited them

over to play.

éubphase Summary. Open selectivity and ascending listening thresh-

olds on the TLT, plus réports of improved work attitude and positive social
interactions indicated a readiness for the Sonic Birth subphase.

Passive Phase - Sonic Birth

The Sonic Birth process was successfully completed in a single ses-
sion. Ernie was delighted to recognize his mother's voice. After four
sessions of listening to the mother's natural voice Ernie's TLT results

~

and behavior remained positive. The Active Phase was then introduced.

Active Phase - Performing

Ernie advanced quickly through the auditory-vocal exercises taking
a total of seventy sessions from mid May to mid July. His posture was -
well maintained and he articulated the words and phrases accurately.

-

Tomatis Listening Test. TLT results improved slightly. That is,

bone conduction curves fell slightly below the air conduction curves.

Pr&gram Assistant's Observations. “Ernie learned to articulate and
enunciate more quickly than expected. His facial expressions suggesg;i\;\\h"
right ear control of language. Synkinesias disappeared except when ;:5\,_
peating difficult phrdses. In July.he ;eemed to suddenly ''pull himself
together” and began to express his thoughts cleafly and succinctly.

Teachers' Observations. Ernie now very much wanted to be considered

a part of the group and was frequentiy seen_taking the iniaiative in

getting things organized even-if things were not geing the way he
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originaily wanted them to. In class his phonet®c, word recognition, and

L3

spelling skills improved.

Parents' Observations. The régTaepce staff noted that during this

phase of training Ernie was able to co-operate in projects; had a happier
disposition towards H}s peers and was frequently found organi}ing activi-
ties. The boy's parents note& that he was cepable of sitting déwn andl
carrying on a conversation that made sense as'opppsed to his habitual

verba]hrambling.

Subphase Summary. Ernie performed positively during this subphase

and TLT results were favorable. He discovered a need to be with others
and to give of himself. His body co-ordination and expression of ideas
improved. Academic skills showed improvement as weil.

<
Active Phase - Training

During this subphase Ernie had 115 sessions. Reading sessions were
alternated with sessions of passive listening to filtered music. By
early September the boy had rfad se&qtsl_gyade 1 and grade 2,level texts" -
with little evidence of fatigue or synkfnesias. Voice quality and speech
control were very much improved.  In October and Nov;mber training sessions

were reduced from five to three hours a week.

Tomatis Listening Test. TLT results remained positive although the

bone conduction thresholds rose slightly suggesting increased tension.

Program Assistant's ObServat:ons Ernie was enthusastlc'jpd co- oper-
ative in performing the reading tasks demanded by this phase of the train-
ing program. Initially he had a tendency to read too quickly using a

monotomous, dull and sticcato type voice. By September he could read

fluently showing enjoyment in interjecting appropriate rhythm and intonation.

-
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Teachers' Observations. Ernie began to show a strong desire to

communicate with others and to have his say in every discussion. He also
began to,listen to what others said. His reading ability was improving

but spelling remained weak.

Parents' Observations. Because of his marked improvement in overall
behavior and academic performance Ernie no longer required the residential
living environment. He moved back into the family home in September.

While the shift to living.at home introduced an unexpected change in the

~
.

boy's Jife style, and the research design, it points out the realities of

a suéqessfu] remedia{ program.
The boy's move gfik home did not interfere with his recent develop--
ment. The parents noted._with p]gasure that he now talked at length and
coulq organize his ideas. HE could verbalize that he missed the organized
activit?es of the residential setting yet he made efforts to organize his
own time at home and make his own fun in the neighborhood. During these
fina)l months of training, the boy began to exchange ideas with his father
which the father in turn came to appreciate. He also now felt acceptea

as an interested and participating family member. "

Subphase Summary. TLT results remained positive. The boy's social

skills and sensitization to others continued to improve. He communicated
more readily and effectively with others. His reading ability improved

but spelling remained weak.

Summéry of Ernest's APP Training Program
-

During the Passive Phase of the remedial training program, early im-

provements in mood tone, energy level, sleep pattern and concentration

were followed by greater and more positive involvement in social and
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-

academic activities. During the Activg Phasé successful social interac-
tions were the most apparent chanqes. Ernie co;}d discuss with others on
a give and take levé]; was more‘éensitive to‘the needg of others; and,
organized social type activities. Academic;lly his verba] self expression

-

improved as did his reading skills.

Figure 11 presents‘tﬁg TLT and ALM results taken before and after
the APP graining progr;m..;fhé‘E?:;?‘listening test, December 1976, shows
that Ernie had made considerable progress since the start of the progrgy.
Selectivity was open and no spatialization errors occurgq. The air con-
duction thresholds revealed a more differentiated ascending curve with
& greater sensitivity in th; higher frequency range. The bone conduction

\
thresholds;gere not as distorted as at the beginning of the pregram but
they were ;till above the air conduction curves. The slight peaks in
bone conduction at 250 and 1500 Hz are said to be related to food al[er;
gies. Ernie has a history of milk allergy. The final ALM test indicated
a strong Right ear preference ‘for the monitoring of speech (2.5) as
opposed to the stight Left ear advantage shown in February 1976.

Ernie could no Iohger be considered dyslexic according to the
measures of Dr. Tomatis. On the more formal d%agnostic tests the boy was
now achieving at the grade?h.s level which yieids én Achievement Age of
9.8. This together with his Expectancy Age of 11.3 yields a Learn?ng

— .

Quotient of 87. While this remains below the 90-cut-dff‘for yslexia,

the boy had improved 1.4 yea}s in‘the ten months .of remedial training.
\\\"’\\\ This is a reversal of his former trend in which he advanced only one

/ month in-six mon‘hs} The lad received a score of 72 on the Behavior
Rating Scale/which is above the cut-off used for dyslexia.
& 1 ——— L

\,
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Overall, Ernie's APP Remedjal Training Program could be considered

-

very successful.

o Comparison of Programs

One of the driving forces behind the undertaking of qhis par%icular
research projec; was the knowledge that the &yslexic child suffers from
his problem iﬁ an individualized manner and that a therapy program must
respect this individuality. This factor would seem to have been born

cut in the present reseérch. That is, the children spent Qarying lengths

of time on each of the four subphases of the APP remedial training pro-

gram. The following ffgure demonstrates how these programs differed.
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Figure 12. lndication of Time Speﬁt by Individual
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CHAPTER 1V

Presentation of Results

This thapter will present the results of the tests used to éssess
cognitive control functioning and spontanecus speéch during the research
project. Because of the remedial natﬁre of this project each 5ubject’s
results will be considered Féom two points of view. First they are
examined in accordance with the two month interval testing schedule set
up in accordance with the research design ghich includes a pre and post
training phase as well as the, remedial training phase itself. Secondly
the results are considered'in the light of the vario:s phases of the
APP remedial training program which, as demonstrated in the previous
chabter, differed for eacH of the five boys. .

The test results are presented in a series of qraphs_drawn en .5 cm
interval graphic paper. |In presenting the graphs the writer uses a num-
ber of terms and defines them as follows:

slight: a change in slope, positive or negative, of .S cm
or less on the vertical axis.

smali: a change in slope, positive or negative, of more than
.5 cm but less than 1.0 cm on the vertical axis.
marked: a change in slope, positive or negative, of from 1.0

to 2.5 ¢cm on the vertical axis.

dramatic: a striking change in slope,-positive or negative, of
more than 2.5 ¢m on the vertical axis.

spurt: a small, marked or dramatic increase and decrease in
slope within three subsequent assessments during the
remedial training phase. '

-

stable: ‘test scores that remain relatively consistent, includ-

ing $}+ght _changes, from one testing session to the
next. i
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4
variable: small, marked, or dramatic ‘changes on the vertical

axis accompanied by alternating of positive and
negative directions over the duration of the hori- ,
zontal axis.

Subject 1 - Andrew

Cognitive Controls

Table 2 gives the numerical results of Andrew's performance on-the
Cognitive ConFroi tests throughout tge fourteen months of the research
project. These results are depicted graphically in Figures 13, 14, 15,
and 16 which appear on pages 163 to 166, They are contrasted to the aver-
age score, plus and minus one skandard deviation, ef the '"typical' grade
two student, according to the norms of Séntosfefano. Testing Sessions
(TS) 1 and 2 represent the baseline phase; TS 2 through 7, .the remedial
training phase; and TS 7 and 8, the follow-up phase. |

. _Scattered Scanning Test (SST). On the first subtest (Figure 13)

Number Correct, beiieved to assess the activity of scanning, Andrew's

performance in the baseline phase was relatively stable. Both scores

were below that which would be expected for his cronologica1§age’§%d grade
placement. Results during the remedial training phase indicate a small
positive change at the beginning and a marked positive change at the end
of this phase with stable performance during most of the phase. The
follow-up phase indicates a marked negative change leaving Andrew once
again performing at a Ievél just slightly Betper than that expegted for
his cronological age.

The second part of Figure 13, Total Distance used to assess Ereadth

of scanning, shows a lack of stability in baseline with both measures

indicating that Andrew was functioning at a level below that considered
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“typicaf“ for his age and grade. During the early part of the remedial

" training phase there is a marked positive change so that by the fourth
testing session Andrew performs at a level higher than average for his

cronological age. This is followed by an initial marked negative change

then a gradual marked pdsitive change unfi], at the end of this phase,

-

the lad performs well Eﬁyond the ""Typical' score. He maintains this level

of functioning throughout the follow-up phase. -

Fruit Distraction Test (FDT). The first subtest (Il) on %igure 14
r;f}ec;:\}he measure of the length of time it takes the subject to feséond
to the base card, ? card supposedly free from distractions. The baseline
scores are not stable and‘py the end of this phase Andrew completed the

.

task at a rate much guicker than_théi'considered “"rypical' for his age

an& grade. The curve, during the remedial training phase, shows consider=-
}\\?ble variability yet ail scores are better Fhan'average and fn the final.
testing se;sipn of this phase Andrew's performance is markedly better than
expectancy. ﬁerformance during the follow-up phasé is relatively stable.
' The curve for the secoﬁﬂﬁsubtest (rei=-11), bel}éved to assess degree
of interference, to performance in the face of geographical distractions,
again indicates a lack of sta?ility during the baseline phase. The early
part of the refedial training phase is characterized by a small pOSittve

change while the major part of this phase is marked by gradual slight

negative changes, at a level considered '"typical' for Andrew's age and,
grade placement. There is a small pesitive change during the follow-up
phase.

The curve for the final subtest (IV-11), believed to assess perfor-

mance in the face of contextual distractions, is stable during baseline.
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At this time Andrew's performance is at a level considered "'typical' for

his age.. The curve during the remedial training phase is characterized by

variable-performance but is cons?stently'bettér than the *‘typical' perfor-

A}

mance.. There is a-small positive change during folTow-up. - R

Leveling~Sharpening House Test (LSHT). Resulti on the First Stop

- . .
Score (Figure 15), depicting the card on which a change is first perceived,
are stable during the baseline phase. The early part of the remedial

traini

aracteriied by a mz;ked positive change. The graph

indicdates stability of\performance throughout the balance of this phase.

Performance remains stdble during thbe follow-up phase. T
L~

- The graph showing performance on the Number of Correct Changeskper-

ceived, can be considered stable during the bgseline phase. A marked
- .’ a
positive change is noted during the early part of the remedial training

phase. This was followed by small positive changes leading to a'high
b . - .
level of consistent performance at the end of this phase. This tevel of |

)
~ J

performance remains stable during follow-up. . ‘
L<S Ratio, which measures the lapse in time between the first expo-
surerof a change and the subject's actual perception of that change,
shows stability in the baseline phase followed by consistent small poﬁi-
tivejchanges throughout the remedial Eraining phase, The‘high level of

performance reached at that time.remained stable dyring the follow-upfp

phase. |

5

All three graphs in this figure show that, during the baseline phése,

@ndrew was functioning slightly below that expected for his age and grade.
<. :

Two months after the introduction of the remedial training phase he was

p§rforming above his grade level and continued to show positive change.

-
‘e
LY
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Object. Sort Test. The curve for Number of Typical Groups (Figure 16),

believed to assess an.individual's ability to group objects, shows low

stable performance durlng the ‘first half of the remedial training phase,

followed by a marked posatlve change lasting over two testing sessions.

At the close of the remedial training phase there is a marked negatuve

.-t
change. This later level of functioning s ma:ntatped in the follow*up

-phase. The Concept 5core, a measure of Ahe subject's ability to "label
his groupslabstractly, is-consisteng; except for a small positive spurt,

1
and above that expected for Andrew's age and grade placement.

Summary offgggnntuve Control Test Results. Most of the cogn:tnve

1

control tests shaw a Tack of stability in the baseline measures.. SST and

LSHT resuits indicate that Andrew was functionrng below expectancy on the
) ‘ LA

cognutlve control Ievels of Fotal Attention and Levelnng Sharpenlng durlng
the baSellng phase of thns‘research prOJect. " Two months after the intro-

duction of the remedial-trainingxphasejhe perfprmed at a level, which

LY

could ‘be considered typical:for his cronological'age andrgcede placement
) -
on the first. three levels of cognitive control functioning. These are »

Focal Attentnon, Field Art:culatuon and Level:ng Sharpening. ﬂgﬁ‘valence

.

Range, as assessed by the Object.Sort Tést demonStrated'p051t1ve change

during the second half of training. Degpute some variability these hlgher

levels were maintiined or sdrpassed by, the end of the remedi
» o B

phase. . { _

‘ e . S

Spontaneous Speech - . " .

Developmental Sentence Scéfing (D5S). Andrew received the following

scores over the eight testing sessions:

- - L
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dramatic positive change followed by a marked negative change. There is
T .
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December 1875 13.44
y ' February 1976 12.20
April 1976 . 12.16
June 1976 12.14 (jf
August 1976 13.98
October 1976 16.28
December 1946 ) 14.24
February 1977 . 16.22
a 5 . -

These scores, depicted in Figure 17, compare Andrew's test results

-

with scores received by a group of "Normals" and a group of "Dyslexics",

plus and minus one standard deviation,'in a study of a similar age range,
carried out by Vogel (¥975). This, to the writer's knowledge, is the only
study that' has been do using the DSS with older chiidren.
™
Figure 17 shows a lack of stab:lnty in.performance duscing the base-

line phase. Andrew s performance during the first four months of the

remedial training phase is stable. The second half of this phase shows a

a small aositive-change during the two month follow-up phase. Despite

the changes in the curve, this boy's performance was consistently equal

to or better than that achieved by the NorméT_G?aup in Vogel's study.

Table 3 shows the results of the analysis of Andrew's spontaneous -
speech respoaees to the prqblem of formulating stories, for a series of
pictures, in the manner described in Chapter 11. This analysis includes
the average number of words in a unit of cammuFicarion and the percentage

of maze words used in each of the spontaneous speech samples. Figures 18

and 19 show Andrew's results in relation to the average scores obtained
"N

~ by.the High and Low Groups of Logan's Normative Study:

Words per Communication Unit (WPU). As depicted in Figure 18, base-
P2
man

line measures are not stable and Andrew's'perfor two months after
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the onset of the remedial trainiﬁg phase is very similar to his initial

performance. During the remedial training phase the graphic curve is

cﬁaracterized by early positive\changes followed later by negaiive chanées.
At the close of this phase the boy Qa; performing only‘slightlx better

than at the bgginniné. There is a small positive cha;ge dur(ng the fol]o@T
up. phase. With the exception of th; second baseline measure, Andrew con-
sistently used a larger number of words in his communication units than

did the Hiéh Group of Loban's Notmative study.

- r

Percentage of Maze Words. Figure 19 indicates that the baseline

measures are not stable. During~the early part of the remedial training

phasé the curve shows a marked positive change followed by a dramatic

-negative—change. There is another dramatic, but more gradual, negative

change over the balance of this phase. A dramatic positive change occurs

during the follow-up pericd but at the termination of this research pPoL

 f

ject Andrew uses a much larger percentage of Maze Words than was used by
the Low Group in Loban's study:

Language Style. Table 4 Tists the scores oEtained by Andrew on a

.rating from one to five, in the Language St&l assessment- described in

- 4

Chaptér lt. Figures 20, 21 and 22, prgsented on pages 176 to 178, graphi-
ca!ly'depigt these scores. |

Figure 20 ;eﬁresents the first three factors or thos; dealing with
the individual's ability to organ‘be the material and to t;ll an édeguately
realist{c story. Baseline measures are stable and suggest that Andrew T
was unusually descript}ve in his story telling.‘h;éat is, he did not for-

mulate a dynamic story interrelating the various parts of the picture.

However, his thoughts were adequately organized and his themes very :

y-
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~
. . v\
realistic., Over a six month period in the remedial tra+mwing pkase there

is a gradual but marked positive change in the f{rst graph; a s posi-
tive changg in the\second gtraph; gnd variable performance)in the th;:¥h

By the 5th testing gession AndFew formulaées good dynémic storI;s for his
age; his thoughts are very Welllorganized and %is story.themes realistic.
Over the last part of this remedial training'phase Andrew shows stable
performance on-the first two graphs but a marked negative change in the
realism of his story themes. During the follbw*qp phase there is a sfable
performance on the first two measures and a small bositive change on the

third.

! 3

- The first graph in Figure 21 indicates that Andrew was moderately
capable of ihterrelating with the egaminer and the realities éf the ;ic-
;urgﬁcontent while formulating his stories. ﬁaseline'%easurgs were not
stable. During the early part of the re%edial training phase there was
a marked positive change. With the exceptipn of.the small negagivé spurt
at session 4, Andrew continued to act on tth dimension, '‘as would be con-
sidered exca]leni{}é} his age, throughout the balance of fhe remedial
training phasel‘AFoliow-up measures are stable.

The second gﬁaph i? Figure 21 shows that Andrew originally required
many structuring questions from Lhe examiner in érder to complete the
szory telling task. Baseline 2é§sures can be considered stable. The

first half of the remedial training phase is marked by a series of small~__. -

ggositive changes until 4‘-he——t40y needs very little structure to complete

“the task. This level of performance is maintained thrdugﬁout the balance
. . ’ 0 . -
of the remedial training phase. Folleow-up measures remaigxgbagge.

-

, | : | B | s.\/
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The three graphs in Figure 22 show gefinite similarity in their form.,

Initially Andrew's voice was mediocre in all three dimensions. Baseline

measures were unstable and at the close of the baseline phase the boy's

_voice was halting, monotonous and mumbled. Two months after the intro-
duction of the remedial training phase a marked positive changq is noted
_in all three measures and Andrew's voice is considered fluent, expressive

. -
and distinct. This level is maintained for the balance of the remedial

-,

training Phase and remains stable during-the.follow-up phase. '[
Co _ ' PR .
», Summary of Spontaneous Specech Analyses. Baseline measures demonstraje

a lack of stability in;gerformance. A1l measures with the exception of N
the Descriptive-Dynamic dimension in Fiéure 20 suggest that Andrew was

low average to slightly better-than-average in his use of spontaneous

speech in everyday activities. During the remedial training phase of
. ) e .
this research project earliest positive gains were seen in'voice quality: =

and the average number of words in a unit of communication which is seen ~

as assessing fluency in speech. Significant increases in the more mature
. . A4

. . A . b .
use of syntactical structures; structuring of the storf telling process; -

" dynamjc interrelation of the parts of a picture were obvious during the

R e

¥
r)

assess speech tangles) also increased dramatically later.in the training

J P - ~a

phase. - ) ; ’ . : K )//

Test Results Compared to Individualized APP program

The Passive Phase of remedial. training lasted a toltal of four months
for this lad. Hence testing sessiéns {TS) 3 and &4 were coﬁp]eted during
this phase of the training. The test results indicate 3 definite positive

v

change in the cogpitivé control levels of Focal Attention, Field Artkculation,
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and Leveiing-Sharpening. These were a;sessed by 55T, FbT and LSHT réspec-
tiveiy. While Field Articulation was adequate for Andrew's age and grade
placémgnt, levels gf Focal Attention and Leveling-Sharpening moved from
below to above expectanmcy. All Tevels of cognitive control functioniné
continued to fupction above expectancy throughout the Ag¥ive Phase of the
éemedial‘Traiging Program. The three measures of voicelquality also
changedspositively during the Passive Phase of remedial training and
maintatned this_improvemept throughout the Acgive FPhase.

With the introduction of the Acfive Phase of training major positive

-
éhanges occurred in many of the spontanecus speech hmeasures. There was 3
dramatic iﬁcrease in the developmental level of the syntactical structures
used by Andrew in his spontaneous speech. Test reéults inéicate very’
litt]e change in the boy's ability to express his idea; as measured by
the average number of words in a unit of communication. As.waé noted in
Chapter 11!, Andrew did speak fluently prior to lnclusion“in this reséarch .
pfoject but he did not express his own original ideas.

The dramaticlchanges noted on the graph for maze behavior, used to
assess speech tangles, occurred during the Active Phase of'training--one
initially with the opening of selectivity and the.second with the intro-
duction of the final or Training subphase.

Language Style measures showea their greatest improvement during
the Active Phase of trainfng._ Andrew's stories became more dynamic aﬁd
better organized althdugh initially unrealistic bringing in unconventional
and unusual content for his age. However this beéan to show positive
change toward the end of the Remedial Traininé Program, D;ring the Active

Phase the boy showed great improvement in integrating his own personal
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.
experiences effectively with both the content in the picture and the
examiner.'s statements. During this time Andrew also beéﬁn to complete the

story telling task without structural assistance from the examiner.

In general, while cognitIVE-Z;:?FBT“meaﬁurés and measures of voice

' o

quality showed their most positive change during the Passive Phase of
Remedial Training, measures used to assess changes in spontaneous speech
demonstrated positive change during the Active Phase of training.

Subject 2 - Bgian

Cognitive Controls

Table 5§ 1ists the numerical results of Brian's performance on the
Cognitive Control Tests during the fourteen months of the present project.

- These results are depicted in Figures 23 through 26 inclusive and appear

-
‘

on pages 184 to 187. They are contrasted to the Mean score, plus and

-

minus one standard deviation, of typical grade two students according to
the norms of Santostefano. As in the case of Andrew, Testing Sessions (TS)

1 and 2 represent baseline phase; TS 2 to 7 the remedial training phasé;

-

. and, TS 7 and 8, the follow-up phase. ?

Scattered Scanning Test. Figure 23 indicates that the.measures taken

during baseline are stable and above grade expectancy. On th¢ fir;t,o?
the subtests, Number Correct, there is a marked positive Spugt two months
after the introduction of the remedial training phase. Tge second half
of the graph is characterized by gradual poéitf&e marked changes until
Brian is seen as functioning well above his grade expectancy at the ter-
mination of the training phase. There is 2 small negative change during

fol low-up.
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The graph for the second subtest is variable in performance but all
scores are above expectancy durind the remedial training phase. The marked

negative éhange in follow-up appears to be part of the fluctuating pattern.

Fruit Distrgctioh Test. On the first subtest ﬁll) of Figure ék the
baseline sco;es are oot stable. At best Brian was able to complete the
task within the amount éf timé expected of a iypical grade two student.

The Q(aph curve suggests that there was a gradual but marked n;gative change
throughout the remedial training phase. The follow-up phase show§ a
" marked positive change.

Thg graph depicting Brian's performance in the face of geographical
distractions (I11-11) indicates instability of baseline measures. The
ea;ly pért of the traiéing phase is characterized by small and marked
positive changes while ﬁhe second half of this phase shows dramatic
variability. Follow-up is relgtively stable at which time Brian was per-
forming at a level mueh lower than ;xpected for his cronological age a;g
grade.

On the third subtest (IV;II) baseline measures indicate dramatic
instabiliﬁy, however both resu]ts suggest that Brian handles contextual
distractions more efficiently than would be expec;ed for his age and
grade. TQo months after the introduction of the training phase there is
a-dramatic positive change (yet only equal to the Inifial testirfg session)
which remains stable through much éf the training phase. There is a S
marked positive spurt ih‘the later half of the trainihg~phase aﬁd a smail

negative change over the follow-up phase.

Leveling-Sharpening House Test. Figure 25 indicates that the results

for the First Stop Score are stable during baseline; and remain stable T A
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for most of the training phase with a marked positive change‘on the fiﬁal
testing session. All results indicate that Brian performs this-‘gFt of
the LSHT task as well as the typical grade two student. There is marked
negative change during follow-up wﬁich returns éshfhu\stable measures of
the training phase.

The graph depicting Number of Correct Chaﬁges shows small variab?\ity
in baseline with both scores indicating that Brian was fun&t{oning at a
level beIow.that.expec£ed of a grade two student. The early pa;t of éhq
training phase is characterized by a marked positive change _ Scores re-
mained stable throughout most of the training phase with a Further marked
positive change in the final testing session of the training phasei\-A
marked negative change occurred during follow-up.

Baseline measures are stable in the.figure depicting L-5 Ratio. Al-
though there is a small variability throughout the remedial training
phase Briaq'appears to function in line with age aqd grade expectancy.
There is a ma;ked positive change at the close of the training program.
There is likewise a marked negative change during foﬁlowrup.

Object Sort Test. The result in TS 2 of Figure 26 suggests that

Brian formulatéd considerably fewer groups, with the material presented,
than would be ;nsidered typical for his age and érade. Results during
the training phasé indicate small and marked variability in the results
of the various testing sessions. At the close of the training phase, the
boy formed a ”typical”‘;umber of groups. There was a small negativé

change during fdﬁ]ow-up.

-~

expectation, ~\\
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Summary of Cogﬂitive Control Test Results. The first to develop of

-

the cognitive controys, that is Focal Attention as assessed by the SST,

showed greater ity than any of the other measures during the- base-

line phase. The other tlfree levels of cognitive control functioning were

typi;él or slightly lower than would be expected of a gfade tijzhild..
- ) s .
The cognitive control test showing the most dramatic variability and nega-

tive change during the training phase was FDT used to assess Field Arti-

culation. The positive gains shown in the seventh testing session for

the LSHT and Object Sort Test - Number of Typical Groups, were losf during
. N ' .

the follow-up period.

Spontaneous Speech

s
-

Developmenta!l Sentence Scoring. Brian received the following scores

over the eight testing sessions in this test used to assess the level of

~

syntactical development in the subject's spontanecus speech.

December 1975 } 10.04 :

February 1976 T 7.26 :
April 1976 ' 9.08—" o
June 1976 9.44

August 1976 7.92 .

October 1976 ' 11.66

December 1976 9.20

February 1977 . 11.24

These scores are shown graphically in Figure 27 in comparison to the Mean
scores, plus and minus oné standard deviation, of the group of Normals

an; thg group of Dyslexics In‘Vogel's 1975 study. The baseline phase is
eharacterized by-a dramatic negative cﬁangel Measures taken during the
training phase are characterized by marked and then dramatic variability..
At the sixth testing session Brian's level of syntactical structures was
average for hks age. " The fé]low-up phase also indicates a marked positive

change at which time the boy again used syntactical structures in accord-

ance with his age.
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Table 6 lists the scores obtained by Brian in the analyses of Commun-
ication Units and Maze Words of the spontaneous speech samples. Figures
28 and 29 show these results in comparison to thke High and Low groups in

Loban's 1976 Normative Study.

Words per Communication Unit. <$aseline measures demonstrate a small
variability and show that the average length of Brian's units of communi-

cation is similar to the Low group of Loban's study. The most character-

-

N
istic feature of this graph is the marked. negative change in the middle \\\\\
of the training phase. This is followed by a.grpdual dramatic positive AN

N\

change over the balance of this training phase. | At the end of the train-

ing intervention Brian's Communication Units are Vengthier, on the aver-
age, than the Low group but shorFer than the High group in Loban's studies.
This new level of performance was maintained in follow-up.

Percentage of Haze‘words. BaSeliné measures”show Aramatic variability

. v < .
with the better of the two results indicating/that Brian used a smailer

. percentage of Maze words in his spontaneous speech than even the High

group of Loban's studies. There is a dramatic increase in the percentage
of Maze Words used by Brian during the first four months of the training
phase. At this point he uses a larger percentage of Maze Words than the
Low group in Loban's studies. The middie months are rather stable followed
.by another dramatic increase or negative change at the close of the @gain-
ing pha;e. A dramatic- positive chang curs during follo;-up. .

Language Style. Table 7 lists the scores obtained by Brian on the

five point rating scale used to assess Language Style. These scores are

depicted in Figures 30, 31 and 32 found on pages 196-198. Figure 30 shows

that baseline measures for the Analysis of Story Content were stable.
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With the exceptioﬁ of one small positive spurt Brian consistent]y,formu-
lated stories that were descriptive raéher than dynamic. A marked positive
change occured during the follow-up phage. Also, with the exception of
one marked positive spurt, Brian's stories tended Eo be disorganized in

content throughout the traini

phase. Again there is a marked positive
change over the follow-up phaé Bfian's stories were consistently realis-
tic in contenh throughout all Afhree phases of the research project.

Figure)Bl depicts the results of the interpersonal gqalysis of the

. .
story telling tasks. Baseline measures are stab1e_and suggeﬁ;ﬁthat Brian
e .

interacted moderately well with the examiner but he required a ;;gat deal
of structural questioning to complete the story telling task. Gé;erally
Brian's sociability in the two person story telling task was maintained
throughout the training and follow-up phases. There is a marked positivé
spurt in Brian's abfait; to structure his own story, four months after the
introduction of the remedial training phase. Subsequent gains are slight
and at the end of training this boy still requires much ,assistance to
complete the task. The follow-up measures indicaté a slight posditive

change.

Only one of the three voice measures depicted in Figure 32 shows a
small variabi]igy over the baseline measures. At this time Brian spoke
with a halting, monotonous and slightly mumbled voice. In the firét graph
of Figure 32 there is an early small positive spuﬁt during training fol-
lowed by a small neganve spurt. At the end of tr;?ning Brian'’s voice

was moderately fluent. During follow—ﬁp theré was a further small posi-

tive gain. The second and third graphs indicate rather stable use of a

menotonous mumbled voice during the early and middle phases of training.

-

-~

7
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There were smahl- positive spurts in both measures on the sixth testing

session. Again one must note the small positive change during follow-up:

Summary of Spontaneous Speech Analyses. Measures used to assess the

level of syntactical Functioning (D?S); ability to communicate ideas throLgh
Ieagthier units bf communication (WPU); hesitations or tangles in speech
(?er;entage of Maze Words); and voice quality showed variability during

the baseline phase. Changes occuring during training tended to be in a
positive direction, with the exception of Maze Behavior, but did no:dpeach

a level which could be considered adequate for Brian's cronélogical age

and grade placement. Most of the measures showed iheir positive gains

during the follow-up phase.

Test Results compared to individualized APP Prqgram.

In Brian's case, the Passive Phase of remedial training lastgd a total
of éhree mon;hs. During this phase test results indicate positive changes
in the first three levels of tognitive control functioning: Focal Atten-
tion (assessed by SST);‘Field Articulation (assessed by FDT); and Level-
ing-Sharpening {assessed by LSHT). While Focal Attention was already
adequately developed prior to the remedial training intervention, Field
Articulation an{.Leveling-Sharpening were reorganized to a Ieveliconsis-
tent with Brian's age and grade placement. Measures for use of mature
syntact}cal structures (DSS) as well as the ability to communicate one's

-

ideas (WPU) remained little mhanged and below expectancy during the Passive
"

Phase of remedial training. The percentage of Maze Behavior in Brian's

spontaneous speech, however increased consistently during this Passive

Phase. Measures of Language Style remained basically unchanged.
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There were some noticeable éhanges in gést results during the Active
Phase of traininé. The first level, that is Focal Attention, of cogﬁitive
control functioning continue& to chaége in a positive direction throughout
this phase of training. Field ﬁrticulation and Equivalence Range were Jery
variable during this time while Level ing-Sharpening shéwed another poéi-
tive gain at the very end of the trqining program.

The DSS results, used to assess the level of syntact}cal structures
being used in spontaneous 5pee£h samples, showed marked variability through-
out this Active Phase of training although there wés a general trend to-
ward age expectaﬁcy. The positive change noted in Brian's use of 1on§er
units of comﬁunication occurreé gradually over the duration o% the Active

Phase. ~

The percentage of Maze structures used by grian in his spantagéous
speech remained fairly‘consistent during most of the Active Phase unti}
the introduction of the final subphase when a further increase of such
behavior was noted. Generally thé measures of Language Style remained
unchanged throughout the remedial training program. Howeve? one should
note the spurt téward better organizatfon, of both Brian's own story con-
tent as well as his abilitf to complete the‘story telling tasklwithth un-
due assistance, at the fourth testing session which coincides with the
onset of the Active Phase of training. However this positive change is
not maintained. glso during this Active Phase Bkian's voice did become
gradua]ly'more flueptn
In general, variability or no change were the two characteristics of

Brian's test profiles. Positive gains in cognitive control functioning

did occur during the Passive Phase of training. However the most ‘consistent
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gain was in Focal Afzention, a]reédy well developed for Brian's age and |
grade. Language measures of syntactical growtﬁ and the ability to commu-

nicate ones ideas did tend toward a positive direction during the Active

Phase of training. . & .
Sdb}ectFB - Charles

Cognitive Controls ' .

Table 8 lists Charles' results for the various subtests of the cog-

nitive control assessments and compares these to the Mean Score and Stan-

dard Deviation cbtained by typical grade two students. These same results

are depicted graphically in Figures 33, 34, 35, and 36 found_on pages 204

to 207.

. Scattered Scanning Fest. Figure 33 indicates that the baseline -
measures for both subtests of the SST remained stable and that Charles

was functioning at a level below that consjdered typical for his age and
grade. Oh the'?jrst of the subtests, Number Correct, there is a marked
positiQe change after the fi}st two months of training to a ]gvel‘well
above expectancy. The balance of the curve is characterized by a gradual
small positive change. Foallow-up performancé rémained stable. In the
second subtest, Total Distance, there is a dramatic positive change early
in the training phase followed by a marked nééative Ehahge with all scores
in the Temedial training phase being well above that considered typical

'

of a grade two student. During follow-up there occurs a marked positive

change.

Fruit Distraction Test. Figure 34 shows marked variability in two

out of three subtests. Overall one must consider the possibility that

Charles can function at grade expectancy on gll subtests. 0On the base
N -

-
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card (II)-CHa}Tes' performance was'inifially stable duringﬁf?éining,
followed by a-markpd posfffve changeiop the fourth testing segsion. This
.level was maintained throughout the balance of the.trainjng-ékd follow-up
phases. The second subiést (ri1=-1y) indicates a marked negative change
during the midgle of the training phase at wﬁich time Charles was taking
longer gé rgsﬁond, when faced'w@th geographical distract;;;gjﬁzﬁﬁn would

be expected for his gfadeutwo Placemeﬁt. This poor level of functioning

n

was generally maintained throughout the balance of the training and follow-

-~

¢ up phaées. The third subtest graph (IV-11) likewise indicates a gradual
'

EL\::: dramatic negative change over most of the training phase with a

matia positive change at the very end of the remedial training phase.

-~

The new leveI-remained stable during follow-up. .

!
Leveling-Sﬂarpeang’ﬁg;se Test. With the exception of the L-5 Ratio,

Figure 35 indi tef/:tability during the baseline. On all three subtests
Charles functions a level better than would be expected for his crono-
~

logical age and grade placement. All three subtests show the same pattern
i}
during the training phase. That is, each shows marked positive change
&
. after the initial two months of training followed by stable performance.

% Two of the three subtests indicate a small positive change during follow-up.

dbject Sort Test. Tﬁéwffrst graph im Figure 36 shows a small nega-

tive spurt early in the training phase followed by a stable performance
at which time Charles formulated a number of groups considered typical
for his age and grade. There is a small negative change during follow-up. -

Scores on ""Concept Score'' are consistently above expectancy.

Summary of Cognitive Control Test Results. DOuring the baseline phase

Charles was functioning below expectancy on the tests used to assess Focal
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Total Distance (cm)

55,

15 1

B

.95cm Intervals

R

320 T
280 3
240 |
200 4

160 .

80 -

-\

.5cm Intervals

Testinngessions

T2 Typical Grade Two
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Figure 33.

Scattered Scanning Test - Charles
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Attention (SST), while performing adequately on the tests used to assess
Field Articulation-(FDT); Leveling-Sharpening (LSHT); and Equivale;ce
Range (Object Sort Test). With the introduction of the training phase
'SST and LSHT results” showed immediate positive change which Jas maintained
throughout the bailance of the remedial training phase. Therefore two
months after the onset of the training program Charles was functioning
above expectancy on‘all tests used to assess the Cognitive Control Prin-
ciples. Dufing the greater part of the training phase the lad ekperienced
more difficulty in handling distracting material both geographical and
con;extua{ (FDT t1l=-11 & IV=11). While he handled th; base card {I!) ex-
tremely quickly he became pragressively worse in his performance when

faced with distractions.

Spontaneous Speech

Developmental Sentence Scoring. Following are the Mean DSS scores

obtained by Charles over the eight testing sessions:

December 1975 11.34
February 1976 10.16
April 1976 11.68
June 1976 9.54
August 1976 14.48
October 1976 11.58
December 1976 12.46
February 1977 _ . 13.42

In Figure 37 these results are depicted in relation to the Mean score,
<

plus and minus one standard deviation, of the Normal and Dysiexic groups
in Vogel's 1975 study. There is marked variability in the scores of the
baseline phase. At best Charles appears to be capable of using syntacti-

cal structures, in his spontaneous speech, which are considered to be at

a normal developmental level for.his age. While the general slope of the

h Ty
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curve is toward a positi;e change during the training phase, the early
part of the phase indicages marked variability in perﬂermance while the
‘later half is characterized by dramatic variability. Charles at times
functioned below the '"Normals'' in the eavly part of the training but his
performance was within the normal range throughout the second half. There
wa§ a marked positive change during the follow-up phase.

Table 9 lists the scores obtained by Charles in the analyses of
Communication Units and Maze Words of the spontaneous speech sampies.
Figures 38 and 39 show these results in c0mpari;on to the High and Low

groups in Loban's 1976 Normative Study. .

Words per Communication Unit. Figure 38 graphically depicts the:

scores for the average number of words used by Charles in the communica-
tion units of h{s spontaneous ‘speech samples. There is a small variabili-
ity in the two performances of the baseline phase. At this time Charles'
units were longer than those of Loban's Low group but shorter than thésé
of the High group. During the initial four moﬁths of the training phase
there was a marked positive change and the boy functio%ed, at least in
this area, at a level consistent with the High group of Loban's rormative

study. The balance of the curve is characterized by marked variability.

Percentage of Maze Words. Baseline measures (Figure 39) are not
stable and both are well below even the Low graup of Loban's study. That
is, Charles used a much greater percentage of Maze words in his spontaneous
speech than would have been expected of poor language developers. During
the initial four months of the training phase there is a dramatic posi-
tive change. Charles' percentage of maze behavior had fallen close to

the percentage used by the High group. Gradually, over the next three

1
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4 .
testing sessions there is a dramatic increase in percentage of maze behav-

jor. During the follow-up there is a further dramatic increase.

Language Stxle. The results of the eight aspectS'onLanguage Style
assessed on a fjve point scale, are reported in Table 10 and depicted
graphicall? in Figures 40, 41 and 42 which are located on pages 217 to
219. Five of thé eight measures show variability inm the baseline phase.
The two measures dealing with Interpersonal Aspects of sto}y telling
(Figure 41) as well as fluency of speech {Figure 42) can be considered
stable. Considering Figure 40, in the first graph we note that despite
variability Charles g;adually tells a more dynamic étory until, at the
end of the training phase, he performs at a level considered excellent
for his age and grade. His stories likewise becomé %ore organized early
in the fraining phase and remain so. Both measures are maintained during.
Follow-up; While Charles' stories gradually became more realistic during
most of the training phase there appears a marked drop (TS 6) at whfﬁh
time story themes became unrealistic in terms of the average eight or
nine year old's experiential background. This was maintained ﬁuring the
final months of training and story themes became even slightly more un-
realiséic during the follow-up phase..

The first of the Interpersonal Aspects (Figure 41) studies showed an
initial mafked positive éhange after twqﬁmonths of training. This high

&
level of interpersonal interaction with the examiner and the test content,

e -
1

was consistent throughout the balance of the'training phase, There was
a marked negative change during the two month follow-up phase. There was
a very gradual marked positive change in this boy's ability to structure
hIS‘bwn stories throughout the tréining phase. There was a marked negative -

change during follow-up.
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-

" Voice qualities (Figure 42) all indicated a marked positive change
two months prior to the termination of training. At this time Charles
spoké fluently with expression and distinctly. These results remained

essentially unchanged during the balance of the research project.

Summary of Spontaneous Speech Analyses. Immediate positive changes

were noticed in thé average rium word e “77r:;:;ﬁt of communication
(WPU); percentage of maze words used in thé ﬁotal spontaneous speech sample;
and'tﬁe social interaction within the sfofy teliing framework. Syntacti- )
cal growth, as measured by DSS, made its greatest gains during the later
part of the training program aé did ‘the dynam{c aspects of composin; a
‘storf and all measures of voiée quality. Maze behavior and realistic
versus unrealistic Stor; themes- demonstrated dramatic and marked negative
changes reﬁpectively, toward t%e close of the training phase. Follow-up

measures were often negative.

Test Results compared to Individualized APP Program

.

This yoyng lad worked his way quickly'through thg eérIy phases of

the remedial training program. Both filtered saunds and sonic¢ birth sub-’
phases of remedial training were eompleted during‘the first two months

of training. During this time Focal Attention (SéT),'the first to develop
of the cognitive controls, showed a positive change which brought the

boy from a performance level below age and grade expectancy to one that
was ébove expectancy. The third level of cpgniti;e control functioning,
Leveling-Sharpening (LéHT), also demonstrated positive change auring this
Passive Phase of training while Field Articulation (FDT) and Equivalence
Range (Object Sort Test) remained rather stable. Any chande in the use of

'
syntactical structures during this early stage of training cannot be
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considered as reliable since the general pattern was one of‘variability.
There was however a very positive change in the boy's ability to communi-
cate ideas, as assessed by the average number of words in a unit of com-.
punication. This is reflected in the te;ting session'éompleted after the
termination of the Passive Phase (TS 3). ‘Meanwhile Charles' Maze Behav-

‘ior showed positive change over the same period of time. Duriné the
Passive Phase of training the biggest positive change in'the Language
Style méaSures occurred in the Ego-Centric to Social dimension. It was
during this phase of training that Charles began to integrate his exper-
}ences with the realities of the picture and the examiners comments.
ﬁhjle the content of his stories remained conérete and disorganized the
themes were slightly more realiétic. Voice qualities remained poor.

For Charles, eight of the ten months of remedial training were
devoted to the Active Phase of training; the fir;t two on the Performing'
subphase, and thé balance on the Training subphase. While Focal Atten-
tion, Leveling-Sharpening and Equivalence Range levels of cognitive cont-
rol functioning remained stable or indicated positive change during the
Active Phase, Field Art}cujation demonstrated negative change. That Is,
Charles became less and ld'ss capable of handling both geographical and
contextual distractions. .

The test results c&ntinue to indicate varlability in the use of
syntactical structures during the Active Phase of training but the general
trend is of a positive nature. That is, the variability is condistently
-within that expected for Charles' age, whereas previously the variability
was below expectancy. In the early part of this Active Phése Charles
maintained his ability to express his ideggr(WPuj but his performance be-

-

came more variable as training progressed. Maze Behavior, which had shown
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positive change during the Passive Phase and Ehe Performing subphase of
the Active Phase, began to deteriorate toward the end of the training.

Charles' story-content became more organized and realistic early in
the A;tive Phase of training with the dynamic aspecf taking longer but
building up in a positive manner. However in the last four months of
the APP program Charles' stories became very unrealistic and absurd.
While Social.lnteraétional aspects of his stories maintained the high
level achieved during the Passive Phase of training, the structural as-
pects showed a gradual positive change throughout tﬁe Active Phase.
Voice Quality changes occurred at the close of the Active Phase of train-
ing and all three were of a positive nature.

ln general, levels of cognitive control functioning, the ability to
communicate idggé and so;iaI awareness in the testing situat{on; all in-
dicated a positive change during the Passive Phase of remedial training.
There were, on the other hand, both positive and negative changes during
the-Active Rpase of training. While.organizational ability and use of
syntactical structures improved, such aspects a; distr;ctibility (assessed
'by the cognitive control t;st of Fruit Distraction) and story content
began to deteriorate.

Subject 4 - Darryl

Cognitive Controls

Table 11 contrasts the numerical scores obtained by Darryl on the
cognitive control tests to those achieved by the typical grade four
student. The fourth grade norms were used in this study because to date -
tﬁere are no norms available at the third grade level. Considering the

superior intellectual potential of the two older boys the grade four
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norms sh uld not be difficult for them to achleve These re5ults are de-

picted graph:cally in Figures 43, L4, hS and h6 lgcated on pages 225 to

228.

Scattered Scanning Test. Figure 43 indicates that there are small

variabilities in the baseline measures of the SST results. Darryl shows
evidence of being able to function at a level typical of fourth graders
on the measure Used to assess activity of scanning‘(Nupber Correct), but
is below expecténcé on that used to assess bﬁeadth of scanning (Total
Distance). The patterns of bdth curves are similar. By the fourth test-
ing session the boy functions better than the typical grade four student
in both activity and breadth of scanning. There are marked and dramatic
spurts of positive change on activity and breadth respectively. Darryl
continues to function above the grade four level throughout the balance

of the training phase. Follow-up measures remain stable.

Fruit Distraction Test. Figure 44 suggests that on the base card (I1)

Darryl's performance is stable durimg baseline and throughout the training

phase of the re;;arch project. It is also consistently better than the
typical grade four performance. There is a small positive change during
the follow-up phase. The subtest dealing with the boy's ability to handle
geoéraphical distractions (I11-11). indicates that Darr}l's performance

was stable during baseline. There was a'marked negative change aftér two
months in the training program. This was followed by a_.gradual dramatic

positive change over the duration of the training phase. During the

second half of training Darryi's scores were as good as the typical grade

-
four student. Follow-up scores remained stable.

-
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In his handling of contextual distractions {1v¥=11) Darryl showed *
dramatic variability in his baseline measures. The better of the tﬂo
5uggests.that Ae could cope with such distractions at a level better than
the typical grade four child. Performance reﬁained excellent throughout

A .

the training and follow-up phases.

Leveling-Sharpening House Test. Figure 45 shows that while the base-

line remains stable in the first subtest it is markedly unstable in the
other two. However all scores indicate that Darryl functions at a level
above that expected of the typical grade four_student. All three graphs
indicate small positive changes in the early part of the training phase
followed by stable performance. Follow-up measures are likewise stable.

Object Sort Test. Figure 46 suggests that Darryl's performance on

the subtest ''Number of Typical Groups'', although variable during the early
part of the training phase, indicated that he divided the test materials
’

into groupings considered typical of a grade four child. Toward the end
of the remedial train%ng phase Ré formulated fewer groups. There was a
small positive changé during the follow-up. ‘Darryf's Concept Score, for
the level of abstraction used in labeling his groups, showed the boy to

bé achieving beyond the typical grade four student. His performance here
was stable during the training and follow-up phases of this research pro-

ject.

Summary of Cognitive Control Results. During the baseline phase

Darryl was functioning below expectancy on the first to develop of the
cognitive controls, that is Focal Attention, as assessed by the SST.
After four months of training he was functioning as well as the typical

grade four student on all Cognitive Control measures with the exception



Number Correct

Total Distance (cm)

5571

454

354

25¢

-\

.5cm Intervals

3207

2801

2404

200¢

160 +

120 -

.5cm Intervals

Testing Sessions

=% Typical Grade Four
—— Darryl .

Figure 43.

Scattered Scanning Test - Darryl

225.



BT " N - 226.
751 ~
—~ 3 1 .
- LS
= -
Q -
S 551 o
] =
e e
g asd § — N
I1 -E: ) NIYRIFC -
35 \
o A
’l/ L A h 1 Y LY i 3
1 2 3 4 5 6 7 8
30"’ 1
20+ .

=
(=]
4

B R R

! ITI-II

(=]

1
=]
.5 cm Intervals
i

Time (seconds)

-20/ E
[y A 1 a 1 i, Y
1 2 3 4 5 6 7 8
50 -
40 4
@ 30t ~
- o
£ >
o :..
8 20»-3
IV-II = =
~ —
2 107 8
-l v
E=r -
0 F -
10 ¢ - i
1 2 3 4 5 6 7 8
Testing Sessions
Typical Grade Four
Darryl
-

Figure 4b4. Fruit Distraction Test - Darryl



Number of

—
]
H
d

-d
el
yaxs

.

.5cm Inter

A

First Stop Score
[++]

=
-
-
e
o

|-

1 2 3 4 5 6 7
-~ b .
18 ¢ -|
1654 i
o]
o o ]
5] —
= <
< 144 =
— d
& [
o &
w 12 nEn
5]
v E ,
1] (4]
S 1wt -
=
L [N 1 1 2 1 1
1 2 3 4 5 6 7
16 7 1
= oot IR
-
_o 124 g
R
- @
b 8 4 fur}
P =
—
[p]
] . =]
— .41 (X2 v
vy
1 A ie LN Ay 1

Testing Sessions

own  Typical Grade Four
—— Darryl

Figure 45. Leveljng-Sharpening House Test - Darryl

227.



Number of
Typical Groups

Concept Score

N 228.

T1aT ~
a ]
=]
104 >
19
Q -y
-l
64 S
E -
o
24 1 4
1 2 3 4 5 6 7 3
81 .
m -
9
6. ;’: .\/.\\ —
4] b -A.‘;::“us";"l-" _— :-_-,_.; N o '1‘.'.4. i _-‘_-_.
o
4 4 = -
|
E 1 *
21 & A
1 2 3 4 5 6 7 8
Testing Sessions
T Tvypical Grade Four
Darryl
>
. . ! )
Figure 46. Object Sort Test - Darryl — -t



g 229.

of FDT (11i-11), a measure of geographical distractibility, which reached
this same high level two months later. These high levels of cognitive
control functioning were maintained throughout the second half of the
remedial training program and during the follow-up phase.

Spontaneous Speech

Darryl's results on the DSS over the eight testing sessions were as

follows:
December 1975 11.62
February 1976 12.26
April 1976 12.00
June 1976 14.70
August 1976 14,76
October 1976 15.72
December 1976 : 15.60
February 1977 " 14.38

Téese are depicted graphical]y in Figure 47 where they are contrasted
to the Mean score, plus and ﬁ%nus one standard deviation, of .the Normal
and Dyslexic groups in Vogel'; 1975 study. As these final two children
of the study are older than the children used by Vogel, we would expect
them to achieve SOméwhat better than the groups used by Voge{. Base}ine
phase shows a small variability in DSS performance. However at this point
Darryl was using syntactical structures at a developmental level in fine
with the Normal Group of Vogel's study. There is a dramatic positive
change early in the training phase followed by ﬁore gradual posithve
changes. There was a marked negative change during the follow-up phase.

Words per Communication Unit. Table 12 lists the numerical results

depicted in Figures 48 and 49. The graﬁh in Figure 48 shows a small vari-
ability in baseline measures. Darryl appears to use fewer words in his

communication units than did the Low group of Loban's normative study.

.
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There is an i;iqial marked positive change early in the remedial training
phase; followed by a fairly stable peqﬁégmgﬂ;ef’;;d, a small positive
change at the end when Darryl used a greater average number of Qords in
his communication unit; than did the Low group of stan‘s studies.

Percentage of Maze Words. There is marked variability in the base-

line measures as indicated in Figure 49. During the early part of the
training phase Darryl_used a markedly smaller percentage of maze words
in his spontaneous speech sampies. At this point his speech was less en-
cumbered than the High group of Loban's study, for the same age and grade.

-

There is a dramatic negative spurt about the middle of the training phase

.

*followed by_a further marked improvement. The graph indicates a small

positive change during follow-up.

Language Style. Table 13 lists ‘the scores, on a five point scale,

for Language Style measures depicted graphically in Figures 50, 51, énd

52 found on pages 237 to 239. Two of the three baseline measures in
Figure 50 show variability of performénce. Two months after the intro-
duction of the training program Darryl's stories were more dynamic, better
organized and slightly more realistic than they had been in the baseline
measures. Further slight positive changes later in the training phase
showed Darryl to be functioning, on these three measures, at a level con-
sidered excellent for his age and grade placement. This pos#tivq perfor-
mance was retained during follow-up although there was a small négative

change in the boy's ability to relate a dynamic story.

Figure 51 indicates stgpjlity during baseline. Early small positive
/

changes in the training phase show that Darryl is social in his relation=

ship with the examiner during the story telling task. This level of

_
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functioning ‘remains stable during the balance of the training phase and
throughout the follow-up phase. The second graph, on this figure, indi-
cates that Darryl coriginally required much structuring in order to complete

the story telling task. A series of slight positive changes throughout

 the training phase, brought him to the point of supplying most of his own

structuring by the end of this phase. Follow-up measures can be considered

stable.

Voice quahity evaluations depicted in Figure 52 show stability over
"the baseline phésé. At this point Darryl teﬁ&bd to ;peaﬁ in a halting
menotonous mumgled fashion. The top gréph on Figure 52 indicates a small
variability dur;ng the training phase but with a general t;end toward
positive change so that by the close of this phase Darryl's speech pattern
is defihitély more fluent and considered good in relation to his cronologij
cal age. This level is maintainéd during follow-up. 0On the second graph
there is a small positive spurt two months after the introduction of the
training phase but the graph indicate§ a ﬁore stable use of.a monotonous
‘voice. This is maintained in the follow-up phase. The Final graph in
thfs figure, indicates a similar positive spurt two months after the
“introduction of the remedial training program. Although there is a
gecond sﬁal] posifive spurt at the end of the training phase, tfe general

characteristic of this graph indicates that Darryl tended to mumble in

his speech. There was a smal] negative change dUriné follow-up.

_ Summary of Spontaneous Speech Analyses. Darryl showed a dramatic
positive change in a more mature use of syntactical structures as measured

by the DSS, four months after the introduction of the training phase while

“a more mature use of communication units (WPU) was not obvicus until the

\

-

t
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very end of this phase. The graph indicating the percentage of langﬁage
tangles used in spon®eneous speech._(Maze Behavior) shows considerable
positive change early in the training phase. The second half of the train-
ing prograﬁ was characterized by a dramatic negative inFrease in the pe?l
centage of Maze Behavior. The analyses of the language style measures
suggest that Darryl made posi;ive changes early and late in the trainikg
phase on his ability to organize and relate the story cantent; positive
consistent growth in the interpersonal aspects of thé sStory tellﬁng task

and, slight positive over all gains in voice quality.

Test Results compared to Individualized APP Program

The Passive Phbse of Darryi's remedial training program lasted a
total of five and oﬁe half months: -THis.phase therefore includes the re-
sults from TS 2, 3, 4, and posgibly 5. During this: time period the first
fevel, Focal Attention, of the cognitive control principles showed the
most positive change. Here Darryl céanged from performing below expec-
tancy to a level above expectancy. ‘Level 111, Leveling-Sharpening, also
indicated positive change during this phase while Level [V, Equivalence
Range, remained fairly stable. However a negative change is noted in
Darryl's ability to handle geographical distractions (Figure &4, I1I1-11)
with the ‘introduction of tﬁis first phase of remgdia! training.

During the Passive Phase of training the spontanecus speech measure
for syntactical development (DSS) showed a marked improvement toward the
end of the phase while the measure for. expression of ideas (WPU) remained
fairly con§istent.

Maze Behavior improved positively during this Passive Phase of train-

ing. While there were early positive changes on all three measures of

P
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) »
story content these were not maintained throughout this phase. The-posi-
tive changes noted in Darryl's ability to be social in his story telling -
(Figure 51) were made during the Passive Phase of training. At the same

time there were some positive changes in the lad's ability to structure
his own three fold story telling response. Darryl's voice immediately
became more expressive and distinct but moré halting. However, at the
close of the Passive Phase his voice was ;luent but less expressive and
less distinct..

With ghe introduction of the Active Phase of remedial training, -
Cognitive Control measures took on levels considered excellent for
Dérr&l's age and grgdeiexpectancy and remained fairly stable throughout
';he rest of the remedial training program. At the ;ame time Darryl showed
a positive incrgasé’in the developmental level of the syntactical struc-
tures used in his spontaneous speech. However the boy's ability to ex-
press his ideas succinctly, as assessed by the number of words in a unit
of communication, only began to show improvement at the end of the train-
ing program. | )

There was a dramatic inéreasE‘Tﬁ the percentage_of Maze Behavior,
i.e. tanglied speech, with the opening of selectivity. However during the
subsgquent'Active Phase the percentage of Maze Behavior occurring in
DarrYl's spontaneous speech became smaller and smaller. -

All three measures of Story Content (Figure 50) showed positive-
change.during the Active Phase of training as did the lad's ability to

N
structure the story telling task by himself. The gains made on the Ego-
Centric-SocialIFinension during the Passive Phase were maintained through-
out the Active Phase. Darryi's voice becamé more fluent but only moder- ‘

asely distinctive and expressive.



. 242,

In general then, cognitive control measures made their most signifi-
cant gains during the Passive Phase of training while the measures for
spontaneous speech showed their most positive and stable changes late in

the Passive or in the Active Phase.

Subject 5 - Ernest

Cognitive Controls

- Table 14 lists the Cognitive Control test results obtained by Ernest
over the eight testing sessions and compares them to the Mean Score aAd
the standard deviation obtaingd by the '"typical'' grade four students ;e-
ported in Santostefano's research. These results are presented graphi-
cally in Figures 53, 54, 55 and 56, found on pages 245-248.

Scattered Scanning Test. Figure 53 ind¥cates instability in this

-

boy's baselirne measures and that he was functioning considerably below

expectanéy on these tasks. Two months after the introduction of the
remedial training,ph;se there is a marked positive change in performance
on both subtests indicating that Ernest can now function at a level, con-
sisten% with the typical grade four student. With the ekception of small-
and marked negative spurts, for the two subtests respectively, the re-
sults remain stable and slightly above grade expectancy. Both graphs

’

show a small positive change during the follow-up phase.

Fruit Distraction Test. The first two graphs of Figure 54 indicate
stability in baseline measures and show that Ernest could not complete
the base card (I'1) in accordance with expectancy but was able to adéquately
t-uandﬁle geographical‘distraans-(lll-lI). There is a small variability

in the baseline measures o’/ e subtest used to assess the effect on

pe;?brmance, of contextual distractions (IV-11). On'this particular task
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Ernest performs better than would be expected for his cronological age and

. ..
grade pladement. The first graph (11) shows a2 stries of small positive
. & } ) -

changes throughout ‘most of the remedial training phase. After two months

in the trainiﬁg phase.Ernest was functioning close to his expectancy level.

The positive gains seen during the. training phase were maintained during

follow-up.
: &
The second graph indicates a marked negative change with the intro- ‘
duction of the training phase at which time Ernest was less capable, than
the typical grade four child, of handling geographical distractions. The -

balance of the curve is characterized by a Qradual marked positive change

" and stable performance. This adequate level of functioning was maintaineq

- /
during follow-up. , —

o
-

All scores on the third subtest (lv-11) are consistently better than

expected for ége and grade. i __ﬁ;

Leveling-Sharpening House Test. All the baseliﬁe measures in Figure

55 indicate marked incopsistency of performance-ddring the baseline phase.
. . it

At the same time they indicate that this lad‘%uhctioned above his.expec-

tancy level on the ;ests'qsed to assess the Leveling-Sharpening level of

Cognitive Control functioning. Although there are Tndicationsﬂﬁf fluctua-

tion in behavior particularly during the first half of the remed;al train-

ing phase, all results are consistently above expectancy: Follow-up

measures remained positive and stable.

Object Sort Test. Generally Ernest formulated fewer groups (Figure ;

56 top)} than would be expected for his age and grade placement. His per-
formance was fairly stable on this task with a small negative change in

~ the final testing session of the remedial training phase. This was

o
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slightly recuperated dhring follow-up. Ernest’s Concept Score, indicating
the level of abstraction used in labeling his groups, was consistently at’
the high end of expectancy.

Summary of Cognitive Control Test Results. Baseline measures were

not stable.. However taking into consideration the better of the two scores
for each subtest, this lad. showed marked immagurity in the results of the
SST used to assess the earliest to develop of the cognitive controls, that

is Focal Attention. On all other levels Ernest performed at a mature

‘level for his age and grade placement. The‘bigggst gains-in the SST re-

sults occurred two months after the introduction of the remedial training
phase at which time all levels of cognitive control fuﬁctioning could be
considered mature. Despite some variations these higher levels of func-
tioning on all levels were maintained during the balance of the training
phase and during the follow-up phase of this research project.

Spontaneous Speech

Developmental Sentence Scoring. Ernie obtained the following scores

on the DSS analysis over the eight testing.sessions:

December 1975 9.94 ‘4—\‘
February 1976 9.16 )
April 1976 12.66
June 1976 12.08
August 1976 \ - 11.02
October 1976 ) \ 12.46
December 1976 , ) 12.88
February 1977 13.86

. . )
These are depicted graphically in Figure 57 where they are contrasted to
the ‘Mean score, plus and minus one standard deviation, of the group of

Normals and the group of Dyslexics used in Vogells 1975 -research. There

is a small variability in the baseline measures. At this time Ernest
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was functioning at a level well below what would be expected for his age.
Two months after the introduction of the remedial training progrém the
boy showed a dramatic positive change in the maturity of the syntactical

\

structures used in his §pontaneous speech samples. The next séction of
the profile is Cha:ifi72128d by small and markea negative changés followed
By-a marked positive change: He‘received his most mature scores at the
close of the training phase. There is a small positive chanée over the
fo]low-up phase. .

Table 15 numerically displays the results for the analysis of the
Story Telling tésk. These include the average number of words in a
Communication Unit and the percentage of Maze Words used in.the same

speech sample.

)

Words per Communication ﬁnit. E{;ure 58 indicates that baseline

measures are stable and during this phase Ernest uses a good average num-
ber of words in his units of communication. His score is close to that
of éhe High group in Loban's §tudy. The general trend of the profile is
negative.h—Thaé is, Ernest used less and less words in his units of
communication until during the first part of the second half of the train-
ing phase the b uses fewer words in his units of communication than did
the Low group in Loban's studies. There is a marked positive change in
the final testing session of the training phase, bringing the lad's per-
formance up to a level closer to the High group of Loban's study.  There
. - | T
is a small negative change during follow-up.

Percentage of Maze Words. There is a small variable performance in-

dicated in the baseline measures depicted graphically in Figure 59. With

the exception of a dramatic increase in such tangled speech at the fourth

;,\
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testing session, Ernest's scores parallel the trend of the scores obtained
by the Low group in Loban's studies. There is a marked increase in Maze
percentage ({negative‘change) at the close of the remedial training phase.
There is a small negative change during follow-up.

Language Style. The scores for the dimensions of Language Style are

listed in Table 16, depicted graphically in Figures 60, 61 and 62 and
found on pages®257-259. All measures, with the exception of the Ego-
Centric - Social dimeﬁsion, show variability in baseline measures.

Figure 60 indicates that Ernest had difficulty formulating a dynamic
story during the training phase. At the very end his stories were as
g&namfc as they had been in the initiél testing session. EaEIy in the
training phase the boy had considerable diffi;u]ty organiziné his thoughts
into stories. Gradual improvement enabled him to perform at the close
of thé training program, as he had in the initial session. The thifd
graph on Figure 60 indicates consistent stable and good performapce.

Figure 61 indicates a consistent high level of functioning on the
Socjal Aspects of the story telling task. The second graph again shows
weak perfogmahce early in training with a marked positive cﬁange at the
end. This same pattern is repeated with the Analysis of Voice Quality
shown in Figure-62.

“"The high performance level obtained by the end of the remedial train-
ing on a]l‘eight measures of Language Style was maintained during follow-
up. - ~ .

Summary of Spontaneous Speech Analyses. The measure used to assess

the developmental level of syntactical structures appearing in spontaneous

speech (DSS) indicates -that Ernest made his most positive improvement in
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’

the early part of fﬁe remedial training prograﬁ. “Tests usea_t;fasseSSA
length of Communication Units (WPU) and Language Style 2ll show positive
change at the very knd of the training phase. Maze percentage,\a measure
of ;angled speech, increases markedly at this point as well. Most of the
spontaneous speech measyres show é spurt of positive change at the fourth
teé?ing session. The percentage of maze words showed a dramatic increase

at this time as well. -

Test Resutts Compared to individualized APP" Program

During the Passivé Phase of remedial traiﬁingl_whihhﬂfor Ernest
'Iaszed close to four months, there was a very positive change inlthe
first to develop of the cognitive controls. Focal Aiteﬁtion, as assessed
by SShy the-ogly ievel.considéred uqderdeve1qped for Ernes£'§ age and
'grade,.rose to above average two months after the introducFion of train-

g. At the same time there occurred a negative change in the lad's

ity to handie geographical distractions (FDT, 111=11) but this was

average functioning so- that by thé close of
the Wassive Phase'alJ four levels were higﬁ?y developed for Ernest's“agé
and g ade: Al%o, Qith the introduction of the Passive Phase, therqﬁyas
'an'imme jate improvement in the level of.syntqctical étructures (as’
"assessed by the DS$S) used by Ernest. This was mostly accduntable for by
the increased verbal behagior gppeariné at t is tfmg. Previously Ermest
i sboke very.little; every sentence was literally/dragged from him. Such
”}spee&h could hardly be t;:;éﬁxspoétaneousf Number of Words in'a'Unit of
Commqnicqtion (WPU)‘remained stable but podrlduring this phase of the

st

training program. Maze behavior did not change until Selectivity was

F)

-
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| opened at which time there occuffed a dramatic increase in such tanghed
speech behavuor. l; the measures of Language Style, story content re-
ma:ned descrlptlve but realistic wath a gradua] p05|t|ve change in organi-
zation of ideas, Interpersonal aspects showed consistent good social
awa:eness in handling the §tory eentent and examiner relationship, but
Erpest'contieuously réquired aesistance from the examiner to complete the
three step story telling %ask Although ear]y in the Passive Phase f ~ :>
;traWnsng Ernest's voice became halting, monotonous and mumbled at the
close of the phase it was considered fluent, expressive and moderately

. <

distinct. - T .

During the Active Phase 5f the remedial training program the coéni—_
tive control test results indicate a rathef stable per%ormance and mainte-
.nance of higher-than-expectancy on all four levels. With the introduction .
of this phase there was an initial drop in the level of syntactical struc-
tures used by Ernest in his seontaneous speech samples fol]owed by a
gradual apd steady positi%e change. Ernest also had greater d;fflculty
in expressing hie ideas (WPU) than he had had during the Passive Phéee of

~training. This dlffuculty shows a def:nute improvement ai the close of

‘

the training sessions. With the introduction of the Active Phase one

dramatic increase in the percentage of maze behavior, that is
tangled speech, used by'Ernest-iﬁ his spontaneous speech. However this

quickly returned to its original levelvuntil the end of fhe training

-

-

program when once again it rose.

In the analysis of Story Content, Ernest's stories remained realistic

1in content throughoﬁt the Active Phase ofctraining while the organ1zation
_ﬂ/bf Ehe themes in his stories showed improvement followed by a more dynamic
) . |

/ . . -
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approach to the stories at the close of t%e }emediéi training sessioﬁs.
Toward the end of the Activ? Phase of training Ernest also becomes capable
of completing. the story telling task withou£ assistance from the- examiner.
The Voice Quality‘showed.an ini;iai deteriorat%on with the introduction of
the Active Phase oF'traiAEnéf That i; Ernest’s vo{ce became less fluent,
more monétonous and mumbled. Over the following four months there wer;
positfvé changes so that again at therend of the res;arch project érnie”s
voice was considered to be fluent, expressive and moderately distinct.
Generally the most positive and stable gains, dqring the.Passive .
Phase of trainipng, were those achieved in coghitive control functicning.
That ‘is %ocal Attention, the firgt to develop_ofithe cognitive controls,
mafured to above the level expected of the typical grade four child ther

by permitting a positive reorganization of the four levels of cognitive

control functioning. The positive changes in use of syntactical structures

and- voice quality were not  maintained. Positive changes occurred in most

of the measures of spontaneous speech during the Active Phase of training.
While WPU indicated initial negative changes, this was recuperated late
in the training program.

This chapter has presented the results of-the cognitive control and

'spontaneoqs speech tests for each of the five children individually. The '

following chapter will discuss these results ie;the light of the research

_expectations spelled out in the first chapter.



~dividualized APP remedial programs. The resu

Chapter V

Discussion of Results

Y

In this final chapter the write™will Tirst discuss to what_extent

the research expectations spelled out in the first chapter, ha¥e been met.
e

Next, 'the five individual cemedial training program profiles will ‘Ba

examined to elicit general trends and unique performances in an effort to
better understand the need for individualized treatment programs. A

third section looks at the strengths and weaknesses of the present project

while the final section deals with specific areas of research that mig

enlarge upon the trends suggested by the resutts of the present explora-

tory study. - - ' .

Discussion of Research Expectations

£

The review of the literature in the first chapter led to the formula-
tion of a General Research Expectation which was subdivided into five
Spegj ic Research Expectations in terms of specific changes which might

occur in cognitive contrd! functioning and spontaneous speech as remedial

+

-

training %ogressed. The General (lesearch expectation will be examined

first, followed by a'discussion of' the Specific Research Expectations.

-

General Research ExpecFation ‘
The General Reieéréﬁ Ex%eétéiion was stated as://Egggitive control
functioning and spontaneous speech yill‘demﬁﬁ;tréﬁe chan;e during the in-
| rtf/;i;sented in Chapter ¥
generally indicate that in all five cases cognitive control functioning -
' 4

. “ , .
and spontaneous speech did indicate change during the individualized.APP

programs. Hence this general research expectation was met. , -
> . .

- ‘ ”
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. lads changes noted berween the pretraining and'post tfaining phéses were

: 264.

Four of the five boys (Andrew, Charles, Darryl and Ernest) were con-

sidered to have .had a successful APP remedial training program. For these

in a positive direction. Thexfiféh lad, Brian, could not bé considered
as ''remediated' by the term}nat}on of this research projeét. Actually
some of the changes noted in cognitive control functioning and Epontaneous
speech were in a negative direction whe& one compares the Qre and post
remediation test resultg. For thiﬁplad many of his'most positive changes

were noted in the testiny taken two months after the completion of the

- 1]
. \J -
remedial training, phase. . ‘ . =

“Specific Research-Expectations

IS

The general research expectation was subdivided in order to analyze

.
-

more Closely specific patterns of change.
ra .

P .
i First Research Expectation. The First of these five research expecta-

tions- deals with the development of cognitive control Function}ng in
- ) - Toa —"-'/ .
accordance with Santostefano's biodevelopmental theory. It is stated thus:

Poorly developed levels of cognitive control functioning should manifest

-~

change in the direction of increased maturity as formulated within Santo-

“stefano's biodevelopmental %ramework.

This research expectation was met in the four cases that were consid-
ered ' to have experienced a poéitive APP remedial training program. The ope.

boy, érian, whose remedial training program had not been positively com-
A, .

pleted at the close of this research project, did not show maturity in

the expected direction. This finding would appearto confirm San&ostefaga's
statements (1978) that a successful remedial program Should reorganize or

A . | :
restrhgture the levels of cognitive controls in line with the biodevelop-

hental_framework, making them all age appropriate. Although the training’

>

.
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\;;:Qram differed from that used by Santostefano the outcome was comparable.

That is, this auditory approach to remediatioﬁ“produced similar effeqts

- 7

on the cognitive control struc;ures as does Santostefano's visually ori-
ented cognitive control therapy. This fact alone lends some support to
Santostefano's hunches about the possibility of cognitive control strategies
in the auditory functioﬁing of children (Santostefano,'1978; p. 751).

Furthermore these results would tend to suggest that an auditoﬁy technique,

A

such as APP training, haT::ad 3 poﬁitive iaquence on the visual perceptual
system. This effect might\be understood in the light of Tomatis' theory
of the neurointegrétive systems (Tomatis, 1972, 1980). These .three sys-'
tems are: the vestibular integraior whEFh centers on bodily experiences
and allows the organism to relate to_ifs‘envi}onment;‘the visual or spatial
integrator which focuses .on outer experience and allows a persort to have

- 4 ’
a feeling of direction in space; and, the cochlear or linguistic integrator

3

. ~
which links the cortex to the cerebellum thereby integrating inner and
— . -
outer experience through sound and through personalized listening-language
functions. The remediation of }anguage'through APP training therefore
may have an indirect effect on the development of the visual perceptual
systems because of :;5 integrative nature of these systems. dr
In all four cades the earliest to mature of the cognitive controls,
that is Focal Attﬁgtion, was ‘the most immature at the time that the boys”

were admitted tg-the remediantraining program. That is, these four boys

visually scanned environment in a p?ssive and limited fashion.

: ¥
With the first or Passive Phase of training both Focal Attehgion and
Leveling-Sharpening showed positive change. The boys, that is, began to

Jisual]y scan more actively Q£;7extensive]y; and, at the same time

3 B ’ i
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improved their abiMTY to maintain discrete impressions of past fnforma-
gion, distinguishing these from a differentiated present. In all four
cases Focal Attention showed the most positive change leading each of the
boys from a ]e(él considered as immature:?éf-age and grade placement to

a level -beyond grade e*péctancy and more in line with their above average
potentials. This pattern of immaturity in Focal Attention at the pre-
training level is in ag;eement Qith Santostefano's findings (1973, p. 352).

He found that kindergérten children, seen as possible candidates for

future learning disqbi]itiéé, showed deficiencies in Focal Attention and

Field Articulation.

Broédbent (1958); Gibson (1969, 1971); LaBerge and Samuels (1974) all
understand “aétention” as the coTplicated process of centering in on im-
portant information while excliuding irrelevant material. This occurred
fn the four boys who experienéed alsuccessful APP remedial training pro-
éram but not in the fifth lad who had only completed the Passive Phase
successfully. While Field Articulation iFself was hﬁt immature in the
tesf\resulﬁs of these féur boys, this particular level of cognitive con- .
trol functioning shéwed positive change during Ehe Active Phase of the i
remedial training proéram; The boys' ability to learn to visually focus
on relevant material while keeping the irrélevant suppressed coinciggd
with the gradual prbcess of ]angua;e Iatera]izafion brought about through
the modeling of speech and tﬁrough listening to oneself, via thg right
~ear. This auditory training of attending to and learning to discriminate
on an éuditory level once again appeared to lead to ;imilér changes on

a visual level. That is, the bbys showed evidence of being better ablq

td'geal with relevant material while keeping the irrelevant at a distance.

¢
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By the termination of the training program all four boyé were functiocning
at a level in line with age and grade expectancy.

The results of the present research are. interesting in the light of
modern research on maturation of attentional‘and memory mechanisms in -
children. Attentional mechanisms and short term QisuaT memory factors
showed positive change during the Passive Phase of the remedial training
program. effﬁfheory ééresses that the fassive Phase of training, this is
the listening to high frequency sounds, supplies ?:Sater energy EP the
cortex allowing the individual to sustain attention for a longer period
of time thereby a]1owlng the child to use the attentional stlls that
he/she possesses more effectively. K|n5b0urne (1979) points out the fact
that problem readers suffer less from visual or memory deficits than they

-ﬁo from a lack of sustainea'attention. In short they do not persist ét

the task long enough to develop the use 6f the strategies that they might
havecavailable for efficient memory. The writer suggests that the in- '
crease of cortical energy and copcentration made available via the cochlear
sy§tem to the cortex, allowed all five boy§ to be more.active and exten-

»

sive in their visual scanning tasks as well as permitting them to sustain
..

attention Yjong enough to attain and maintain discrete information and to
~ .

differentiate this from past information. g

- Other authors (Douglas, 1976; Harris, 1976; and Heicﬁenbaum, 1976)
point out that the Learning Dusabled child not on]y suffers from atten-
tional deficits but that he also is |ncapab]e 'of focusing his attention TN
on thé‘ptoblem (Learning) at hand. Their research led them to believe

™ that self monitoring through language was important to sustain attention.

V] ) . ya i -
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The presentlresearch showed that all five children improved in “attention'

during the Passive Phase of training but that only four learned to focus
: . ;

their dttention on relevant material and eventually to indicate progress
in reading. Since il was during the Active Phase of the training program \

that the cognitive control principle of Field Articulation (focusing on
N [ 4
relevant and suppressing irrelevant material) changed, it suggests that

the gradual .lateralization of language thrpugh APP training assists in
the focusing of attentipn. A]so,‘in these four cases, Leveling-Shgrpen-
ing continued to improve during xu? Active Phaseiof training §6§§2§ting
the‘dgyelopment of mare refined sérategies for memory. This would sug-
gest a certain maturity in the development of.memory such as described

by Kinsbourne (1979) and Meacham (1972). The fifth boy, Brian, did not

show further improvement on this measure lending support to thé theory

that initial energy allowed him to use his available structures but the
iack of improved Ianguage jaterality may have prevented more mature
development of memory mechanisms.

- .
One cannot leave this.discussion of the reorganization of cognitive

contro] strategies without making some mention of the fourth or last to
. ~

develop of the cognitive controls, Eguivalence Range. This particular

&£

level of coépitide control functioning showed little change during the
APP remedial training in any theg boys. All five boys entered the re-

medial trainlng phase with an adequate abxllty to formulate abstract and |

realtstnc concepts and . matntalned this high level consnstent]y throughout
the training phase of this research project. That ise all of the boys could

label categories or groups of obJects at a level of abstraction considered -
=
excellent for their age and grade. For all of the chlldren, except Charles,

7
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some variabijity or change was noted in the number of txgical categories

«

they formulated with the objects pfesented. As Equivanence Range is the

N

last to developsof fhe cognitive controls two factors may be involved
_here. First any reorganiza5i9n taking blace at ear]iérzigvels of cogni-
tive control fﬁnctioning may cause a temporary compensatory effect on
other levels of functioning (Santostefano, Y978). \Secondly Santbstefano,

in his research, has found that in the early school years this particular

'/,/+eVel of cSéni;ive control functionihg goes through short phases of

-

stabilization followed by phases of reorganization. Since the boys in

thig pfoject fall within these early school years one cannot expect a ’\\&
smooth_profile on these test results. However it is clear that-ali of

the ons could abstract at 5 1eve1,commensuréte with their hiéher intel-
lectual potentials. This level of cognitive control functionipg was not

$in nged of remeQiation for any of the boys.

Brian, whose‘remedial training program could not be considered
successful, showed a different pattern of cognitive control functioning
even during the pretraininé phase. Unlike the others ghe demonstrated
an unusually kéen ability in Focal Atte;tion while Field Articuféfion
was uqderdéveloped. As in the case of the othe-r‘béys,._.the Passive P’se
of the APP remediél traiﬁing enhanced Focal-Attention and Leveling-

f- ' Sharpen;;g but the Active Phase of training did not rectify the diffi-

culties in Field Articulation. Brian appeared to be over alert to the
; -

environment and was not able to develop new strategies to control this
: i

activity. Accofding to APP theory he did not reach a successful inte-

gration of the vestibular and cochlear systems, The writer feels there-

A

fore that even this case supports the trend expressed in the presently

- ¥ L
Pl



TN

#

S . 270.

1

discussed resqgrch expectation. That is, the pat;erﬁ of 4mproved active
and extensivebscanning as well as a better aEility to.articulate gresent
from past information were achieved but the necessary ébilify to differ-
entiate.fzaevant from irrelevant material as well as to develop more
mature strategies for memory was achievgd neither auditorially (as in the
training tasks) nor visually (as in the cognitive control tasks). One
could argue.that perhaps Brian's particular pattern of cognitive control
functioning cannot be remediated by APP remedial trgining. However, as

-

. R .
the second or Active Phase of traiming was not successfully completed one

\

4 \ -

cannoi discount the bossibility that a protonged remédial training might-~
have e;entually produced the same battern of results evidenced in the
results of the other four boygi‘

A Santostefano {1978) in discussing the various patierns of cognitive
control functioning suggests that-some childreﬁ, due to negative and
lengthy life experiences, have learned to be very attentive gnd aware in
thejr environments while shutting out their own inAer feelings. Others
have learned to shut out the extefior environment. These methods of
adaptation force the child to perceive his environment in a very unique

i

fashion. This unique fashion of- perception is what hinders hif when he

. 7 - ’
comes face to face with formal academic tasks such as reading.
4 .

Tomatis (1378) sugéegts ghat it is a child's early rejection of
» communication.that prevents adequate language development and hence leaves
one unprepared to.learn to a;tack the written word. Both Santostefano
énd Tomatis see-school'failure.és the result of poor adaptation in the
—_  pre school years. Both also seem to agree that a successful remedial
. i - .

program must a539cﬁ these!preschobl tasks. The APP remedial program
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appears to have achieved thHis for four out-o¥ five of the oys'in this

research prcza;lzg.z:m....\\E .
Second seardh 'xpectafﬁon. The second research expectat:on spelled

out in Chapter | deals with the use of syntactical structures in sponta-

neous speech. It was stated thus: Immature use of syntactical structures
Tin spontanéous speech.samples should develop ié the direction of mature
syntactical structures in accordance with age expec?ations.
s Again this research expectation was met by the four boys whose APP
remedial training program was considered to have beeﬁ successful. Of
interest is the fact that all four lads demonstrated annitial spurt in

. . 3
quantity of verbal output followed later by an increiig/of more qualita-

tive syntactical structures. This difference was n always assessed ‘
. accurately by the DSS due to the-pecul?arigy oﬁ‘the scorfng system, That _

is, chi]d?en could use a long compound sentence and attain a slightly

higher score than if the samalideas were exprgsse& in an imbedded..complex -

type sentences Compound sentences were frequent‘during thé early part of

- Fd . ’
the remedial.trainipg when the boys simply increased their verbal output.

/) . Hence when the bbys later used shorter sentences, but expressed their

2&5;’\" thoughts more succinctly Fhrough the embedding .of ideas in phrases and

. ] ' .
clauses, they tended to obtain a. ldwer DSS score. The more mature ex-

> . ~

pression of ideas was confirmed EEBthe observations of teachers and par-

ts who observed the children's spontaneous speech within their everyday N
' environment. ‘qu of the bgzg_ﬁemonstrgted quantitative improvement
"during the Pagsivé Phase of traini hile the 9iher two'déﬁonstrated
such changé ear]i in the Active PHase. HowgveF {n all fOur\zgka% quanti-

o 3 ' tative output preceeded qualjtative change. This suggests a developmental

-

g

. - ]
-
) -
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sequence that coincides with native language development. The work of !
such people as Roger Brown (1974), Laura Lee (1974) and David McNeill (1966)
demonstrates the use of compound sentences (where a simple conjunction is

used to join two simple sentences) prior to the use of a more complex

type sentences where the ideas are imbedded in subordinate phrases and

clauses.
. - .-‘ .
The one boy' whose APP tgaining was not completely successful continued

L) _ : .
to use syntactical structures below his level of expectancy although even

‘ N
f® showad 2 general trend toward a positive change. \

The passive-liéteh+hg to.filtered sounds according to APP theory

breaks éown barriers to ‘linguistic communication and driveg the'ind{vidﬁaf
to exteriorize himself (Toﬁatis, 1978). This may well account for the
early increases of ;erbal coutput which were noted jn all iive bbys. éven
Brian. The gradual lateralization process of the Active PHase of train-

ing tunes the individual's ear to the differentiated sounds of his native-

]anguage'thereby permitting him to listen, to attend, and to hear the

< . < *

prferences in sounds and structures of that language.
tt is true that syntactical development is not complete when ﬁ child
© & K
_enteré formal® schooling (Loban, 1976; Carol Chomsky, 1971) ‘but he must

be at a Ievel commensurate with the readung .material of hus g?ade |f he
K
w:shes to obtain nnformat:on via the written word. Ve}lutlno {1979) has

po:nted cut that the discovery of pronounced linguistic def:cuts in childs

ren’ at the beglnnnng stages of read:ng speaks for the p0551b|11ty that
language disabilities may -be the cause of reader disability and not the

result of reading problems. Loban's 1976 longtitudinal studies confirm

C .
this by demonstrating that the poor. readers in grade one demonstrated

-

e
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lower language deveiopment than the good readers and were still lower in
grade twelwe.

/ Third Research Expectatlon. In this particular research expectation

it was stated that: Vague and undetermined expression of ideas in spon-
taneous speeéh samples should deménstrate éhange in the direction of
vivacious and clear expression of ideas. Thfs was assessed by the average
number of words used by the child in a unit of communication.

All five boys could be considered as showing improvement in the
direction of this research expectation but such positive changes occurred
at different phases of the APP remedial training program and were not
dramatic. Four of the five bo;s were functioning below expectancy at the
termination of training as they had been at the outset. Andrew came into
the program using longer than expected units of communication, imbroved
during training and, of course, was the one lad who functioned well above
expectancy at the termination of remedial training. Charle; did make
very/positive progresé'in APP trafning but was incapable of maintaining
this higher level of functioning within therrandom or average group for
his age.

Generally it would seem thaf the‘;bility to express one's ideas in
a clear and vivacious fashion is.a "late to develop! languége abi]ity.
That is,.éyntax and certain aspects of language style must exist in the
child's bag of language toafgféo enable him to ;ormulate his ideas effec-
tively. . This parallel of increased reading skill and comprehensibn with
an increase in the average_numbér of words used in a unit of communication

tends to suggest that beyond a certain level of efficiency in both fields

reading and language begin to have influence on the development of each
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.q;hér. One needs a certain fluency of language to comprehend more advan=
;;d reading material; but, on the other hand one's language flexibility.
and fluency is surely influenced by a varied use of literature. ({Chomsky,
1971)

The four boy% whose average number of words in a unit of communica-

s
tion was small for the grade expectancy all showed a positive trend at

the termination bf the training program§_as language was becoming ]aterf
alized. Their reading scores also began to improve at this time.
Ch;rles was the one exception. De;pite early indications of a posi-
tive APP remedial training program his pérformapce on this .test of language
Vv fluency was too varied. This boy's fluctuating tgst performance will be

discussed in more detail in,th% following section of this chapter.

In conclusion one must say that overall there was very little change

in the average number of words used byxfoq\ out of five of the boys in

-,
>

their units of communication. Logically one t expeEt vivaciousness

L

and self expression (uséd here as fluency) to improve

ring the fourth

- - - - .
or "training" subphase of the APP program when the subjec

has become
lateralized for éelf—lfsteﬁing and acco;djngly‘beg%ns to project himself

as a person with experiences on his soci?l enVironment.£Tomatis, 1978).° D g
ldeally Charles and Ernest shauld have shown the greatest increaée as

their fourth or training subphases had been of cqnsiderable duration (sik

and founwand‘a half months respectiVély). Charies would have fitted the

ideal picture but all his test performances appeared to have been influenced
by Hegative aspects of the family environment. Ernest did show excellent

improv t toward the end of his APP training but it was not maintained

during foj]ow-up. Brian and Darryl had just entered the final phase of
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training late in the remedial phase of this research project and both did
show some improvement on the WPU test.

Loban (1978) claims that the avérage number of words in a unit of

communication is a measure of fluency or vivagious and self expression in
speech. As‘well his longtitudinal studies indicate a sighificant differ-
ence between children considered to ?e low languége achievers, by‘their
teachers, and those co ;idered to be higg’language achievers., Hence this'
test does measure something developmentally impertant during the first
thirteen yea?s of ;choo]ing. This researcher is left with the question:
Could it be that APP training does not have an effect on fluency of
speech; or, are the late positive trends an indication that time and ex-
QBerience are essential to deveHOp fluency of self expression whereas
syntax is learned and generalized once an individual attends effectiveiy
to his language medium?

Tomatis theory would suggest that such ease of expression would re-
sult when ianguage latérality has been completely established. As only
Andrew could be considered as having reached this goal by the termination
of the remedial phase of the research project, the other four could not
be expectedlto have achieved: their ideal level.

The writer also questions the use of Loban's WPU as the best measure
for fluency or vivaciousness of self expression. First it does not appear
to distinguish Setween {mitative and original expression which is consid-
erea itmportant in APP remediation as well as an important back drop for
reading comprehension. Secondly, there is some indication in the litera-
ture (Jansky, 1980) that children might demonstrate flexibility of expres-

sion in pure spontaneous speech before it can be detected in a testing ;

/

7/

/



o,

276.

situation. The spontaneous speech samples for the wPU‘analygis were
L,. . ‘ -
e}TCited in a structured fashion. While these results did not demonstrate
the changes expected, teachers had reported better and even excellent

improvemen{ of self expression in all of the children.

Fourth Research Expectation. The fourth research expectation, that

dealing with hesitations in speech, was formulated thus in Chapter I:
The use of language tangles and hesitations in spontaneous speech samples
rshou]d decreage in accordance with the percentage expecte -of fluent
speakers. This particular expectation was not fulfilled in any of the
five cases. Of particular interest here is the relationship that appears
to exist between tbe introduction of the various phases and subphases of
the APP remedial Eraining program.and changes in the percentage of language
tangles and hesitations in each_of the boy's spontane;us speech samples.
Although the assessment results did not follow the trend suggested
by the Research Expectation laid out in Chapter | there were some common
and interestiné occurence;. First there were dramatic increases in the
percentage of language tangles and hesitations used in the spontaneous
speech samples in four out of five of the boys at the time of the "letting
go"' of the initial auditory defenses. For Andrew, Brian and Ernest this
occurred with the opening of seiectivity;‘For Darryl it occurred when the
flat non analytic air curve began to take on an ascending slope thus per-
mitting the boy to-begin analyzing the sounds of speech. The fifth Sby,
Charles, indicated a good heariﬁg curve Juring the diagnostic perin. He

showed no increase in the use of language tangles but rather a decrease

with the introduction of the language training phase of the program.
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Thfee of the five cases) Andrew, Brian and Charles, shoﬁed an increase
in the percentage of language tangles used at the time of the introduction
‘of the final pﬁgse of training. |
Three of the five boys (Andrew, Brian and Darryl) showed gositive
change of sﬁch language behavior after the termination of the remedial
training program while one, Charles, showed a dramatic negative change.
The boys who were considered ﬁhe most successful according to APP theory
(Andrew and Ernest) showed a larger percentage of language tangles and
hesitations in their spontadeous speech at the tefminatioﬁ of the train-
ing program than they had at the onset of the program. Brian, the least
successful case according to the APP theory, showed the same pattern.
Charles and Darfyl end wifh virtually the same percentage they had started.
Lénguage tangles and hesitations did not indicate change in the manner

- .

expected.during the APP remedial training 5¥dgram. éather changes'{n such
behavior appe;red to occur with the changes caused in awareness to the
outside world of social language and self language and with increased ten-
sion suggested by a higher bone threshold on the Tomatis Listeﬁing Tegt}.r
Loban, in his studies, found that the use of language tangles ngggj
to be very variable during the 15tency years. He himself wondered if
such speech behavior could be related to personality mofe than age and
level of development. TQe present writer wonders if speech tangles, hesi-
tations, false starts etJ: might not be the end result of a variety of
underlying factors. Logically it séemgithat speech could be‘hesitant when
one is momentarily distracted in the organized presentation of his/her

ideas. Secondly such stumbling over words could be the result of tension--

positively this could be heightened attention produced by self consciousness

-
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or self awareness. Such hesitations then o&e might expect at the intro-
duction of a new phase in the remedial training program. Also, such
language tangles could re;ult from the very positive attitude of learning
to self-correct ones speech or of self-monitoring ones errors as he be-

. comes more conscious of trying to more explicitly express himself lin-
guistically. Certainly this might héve been what was happening with

Andrew, Brian and Ernest toward the end of the remedial trainMg phase

when both teachers and parents noted that the boys\spoke their ideas more

deliberately and in a more organized fashion correcti themselves when

necessary. Charles, on the other hand, became more disofganized in his
- [

presentation of ideas with the increased tension from the home environ-

ment. Hence his increase in tangled speech has a more negative connotation.

r

Fifth Eesearch Expectation. This research expectation was formulated
in Chapter 1 as follows: Those aspects of Language Style considered to
be immature in the spontaneous speech samples shbuld deVelop in accordance
with expected performance. The first part of this .analysis deals with the
story content and the expéctation was stated as: Concrete, unorganized
~_ahd unrealistic story content should become more dynamic, organized and
| realistic.

The four boys (Andrew, Chag}ps, Darryl and Ernest) who were considered
to have been successfully remediated, according to results on the diagnos-
tic ;ests, showéd change in accordance with the regearch expectation.

This change occurred, for all four boys, dqring the Active Phase of the
remedial training program. Since APP theory claims ;hat during this

Active Phase of training a person works on those aspects of his/her pative

language expression which permit a better and clearer expression of

sk e
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thought, the ab&ve findings were not unexpected. The profiles further

suggest that while the changes in organization of thoughts came about in

a gradual manner, the more personalized approach demonstrated in the dyna-

mism of the stories, evolved rather abruptly toward the end of the train-
ing. It is of interest that two of the boys, Andrew and Charles, showed
a decrease in the use of realistic themes in their stories at the same
time that they became more organized in their thoughts and dynamic in
coﬁtent. For Andrew, this stage of extreme or fantasy type stories was

short lived and he returned to a more realistic level without reverting

to the super realistic concrete stories which characterized his earlier

stories. Charles, on the other hand, became more and more unrealistic in
his story content. Hejbegan to use his story content in an attention
seeking. manner-and at times became gelf absorbed in his own stories draw-
ing away from the realities of the picture.

» The second part of the Language Style analysis deals with the inter-
personal or social context of a story telling situation. The expectat}on
is stated as: Ego-centric and structured dependency in the interpersonal
aspects of story tell{ng should move toward social and self directed re-

iationships.
A

The four boys who had béeg»;onsjdered as successfully remediated
showed development in the expected direction on those measures of the
interpersonal aspects of story te]liﬁg which had suggested immature per-
formance in the pretraining phase. The fifth boy, Brian, showed little
change. All results suggest that he was sociable in the testing situation
but unable to organize his own responses so as to fuifill the test re-

-

guirements.



N

280.

in general the “égo centric-social' dimension jmprqved first with
the introduction of the Active Phase, somgtimes called the social phase,
of the training program. This would tend to support APP theory which
suggests.that awareness of socialization evokés the desire to communicate.
The gradual processes of establishing lagguage laterality then assists
oﬁe in organizing one's ideas. This concept of language as an organizer
of thought and expre§sion is certainly not novei to APP theory but hqs also
been expressed in the works of Piaget, Vygotsky and Luria.

The final section of Language Style analyses deals with voice quai-
ity and was formulated as fo]]ows; A halting, meonotonous, mJ;EIed voice
should become more fluent, expressive and distinct. A1l five subjects
demonstrated change in the direction suggested by the research expectation.
Brian was the only lad who did not demonstrate a preference for the rfght
ear in the'monitoring of speech by the close of the remedial training
phase of the research project. Two boys, Andrew and Darryl, demonstrated
immediate c¢hange but, while Andrew maintained this higher level throughout
the research project, Darryl 'reverted to his lower level gradually recup-
erating again over the duratigp of the Active Phase.

Gener;lly Language Style Ehanges occhrred during the Active Phase of
training. Social, as versus ego-centr}c interpersonal action, changes
occurred first followed by a more gradual ability to organize ideas and
the task in general. The more perSOna{ involvement of dynamic story tell-
ing and voice expression etc. chowed their most positive changes toward
the end of APP training. This pattern closely ties in with the develop-
mental theory of APP anguage development presented in Chapter I.

In summary, poorly organized levels of cognitive control functioning

and immature use of language skills in spontaneous speech appear to have

v
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been remediated in the four boys who experienced a successful APP remedial
training program. During this period of change the theoretical approaches
of both Sebastiano Santostefano and Alfied Tomatis appear to havé been up-
held. That ig, successful treatmenf did establish a proper biodevelop-
mental hierarcéy and with the establishment of language laterality poorly
developed language skills demonstrated a gradual change foward expected
levels of maturity. More p%ecisely‘éhe passive listening to filtered
sounds (Passjve PHase) made the individuals more attentive to their en-
vironment and appears to have increased memory skills by assisting the
child in Formulating discrete iméges of information. Tomatis (1978) would
suggest that the high f(equency sounds, which supply energy to the cortex,
allowed the children to focus their attention without becomirig easily
fatigued. The audit;ry and visual ability t? discriminate relevant from
irrelevant material, as well as the establishment of othe(\ligguage skills
occured during the active part of the training progrém which actudlly
focuses on listening and speaking so as to establish the Riaﬁi auditory-
vocal language loop.

° The literature review in Chapter | demonstrated that proper cognitive
control functioning and a certain developmental level of Ianguagé-skills
were essential for a successful reading experience at the formal academic
level. The findings in this research project, demonstrate that once
cognitive control functioning was properly esfablished in accordance with
Santostefano's biodeveiopmental framework and language skills such as
syntactical development and certain aspects of language styTe‘had reached

grade expectancy, the boys could no longer be defined as dyslexic accord-

ing to the criteria used in this research. It would appear therefore that
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a successful APP remedial training program does assist in the maturation
of perceptual and langoage skilis deemed as pre-requisites to reading.
The writer feels that the individual nature of each boy's treatment
program adds sttgngth ta the above . findings. That is, since changes
occurred in'relat{on to t}aining phase rather than in relation to number
of months in t;aining, they were less likely to be influenced by exterioc

factors as time of year, teacher mood; weather, heclidays etc.

Individual Subject Profiles

While the Research Expectations spelled out in Chapter | were met in
the case of the four boys who had'EZéerienced a positive remedial training
program, it is of .interest that tHe individual initial profile of congi-
tiVe_F trol functioning .and spontanecus speech was different for each of
the boys despite the fact.that all were diajnosed '‘dyslexic'' by the
diagnos;ic,criteria. Likewise their patterns and rate of chanée during
the period of ‘the remedial training program were quite different although
all four did achieve much the same goal in the end. A réview of each boy's
individual pattern of change would help attest to the uniqueness of a
dyslexic's problem and the need for his indi;idualized pace of remediation.

Andrew. In .the diagnostic or preremedial training period this lad
demonstrated immature development in the earliest to develop of the cog-
nitive controls with adequate functioning in the other-levels. Measures
of sponfaneous speech were efficient for the boy's age a]though'teachers
noted ‘that his language was not persomalized. That is, Andrew did not
express his own ideas but rather fepeated ideas hé had\FEEW§ from parents,
t?9chers and other sigqif}cant adults in his everyday life. This was re-

flected in the super realism of his story content and the lack of dynamic
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interpretation of pictures. |t was also reFIec:ed by his halting, mono-
tonous and mumbled voice. During the Passive Phase of training levels

of cognitive control functioning were reorganized in a posit;ve manner

in relation to the Biodevelopmental Framework and fhe Voice Qualities be-
came fluent, expressive and distinct. With the opening of selectivity

and the introduction of the Active.Phase of the training program Andrew
seemed free to produce in a positive manner on all measures of spontaneous
‘speech. For this lad, it was as if a great deal oF‘tkill learning had

. taken place prior to training but was peing blocked from efficient usage

by the boy's resistance to intake of the environment both visually and
auditorially. Dr. Tomatis had described Andrew as a severe dyslexic

_whose proble@ was rooted in his lack of motor laterality. According to

APP theor; (Tomatis, 1978) motor laterality is the primary laterality

which needs to be developed_before auditory-vocal laterality is superim-
posed to form a Fqutiona] harmonization as language becomes the expression
of thought. While Andrew had well developed language skills they were

not 1$tera1ized in a hierarchikal function. AS he became lateralized,
first motorically and then auditorally, during the remedial training
program, he could use his skills in a useful manper. For this boy then
remediation of the earliest level was important and required a proportion-
ately lengthier program. Once the basis was there he moved quiékly and ~
positively.

Brian. In the pretraining phase of this research project Brian's
pattern of cfnitive control functioning indicated excellent maturity on
the primary level, variability on the second, immaturity on the third and
fourth. He appeéred to be stuck at the primary Jevel. Language develop-

ment, at this time was extremely poor--both weak and limited.
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Brian did show positive changes during the Passive Phase of the train-
ing program but he never felt at ease with the Active Phase of training.
His pattern continued to be one of partial progress followed by a short
period of discouragement or,_ at besF, a plateau of behavior. The peositive
gains inkcognitive Z;:Zrol functioning and voice quality obtained during
the Passibe Phase‘of training were lost during the Active Phase. A]though.
the program‘pééistant, teachers and pareéts all noted many positive changes
in the boy's attitude toward himself and others as well as in self expres-
sion these Qere only weakly reflected iﬁ the measures used for this ée—
search project. However such observations suggest that Brian was becoming
more sod%al and ready to use language for the expression and reception of
thought. This boy seemed relieved when the Remedial Training Phase was
terminated-as he had been frequently depressed by the effort invelved.
He made many gains during the follow-up period.

Brian's problem appears to be of a deep set familial nature where the

3

father himself was dyslexic and did not or could not supply an adequate
Ianguage‘ggmosphere for his children. In cases such as this Dr.-Tomatis
would recommend that the whole family enter tregtment together so as to
.remediate the entire language setting of the home.
Charles. This boy was initially presented as the least dyslexic of
the five boys;according to Dr. Tomatis' assessment. He appeared toc have
a good secure basis for Langdage learning but required lateralization on
an auditory-vocal level. His test p?&files show adequate cognitive control
functioning but immaturity in the areas of language. During the early

parf of the training he progressed rapidly and positively. However once

parental interference began to occur the boy began to regress. From then

/s

[V
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on his performance in the therapy sessions, jn ghe classroom, with his
peers, and in the }esting situations was unpredictable and tended to
parallel the parents' attitude to;tﬁe brogram.

APP theory qpnting;dsly emphaéizes the need for total family {upport.
and encoﬁragement for the adeduate matqration'of'auditofifvoca]_l;::;aiity
as a vehicle for the expression of Lhoughf through language."Charles'
case appears to suppor; this theory. Overall hﬁs APP training was moder-
ately succés;ful although slower and less complete than originally pre-
dicted by Dr. Tomatis. In the early part of training cooperat}on was
adequate and the boy's trainin§ indicated positivk and.Steady chéngqg.

’ 4
Later when the parents” lack of support left the lad in an insecure posiz

, ~\
tion and with the need to retreat to his own private world, progress was
slower and at times the test results indicatéd regression.

‘ Darryl. In the pretraining phase Daéry'ls test profiles show immat-
urity of the first or primary leve] of cognitive control functioning.
Linguistically he had a kno@ledge of syntactical gfructures but hgd diffi-
culty expressing thoughts of his own. His voice qualities were also poor.

This boy was functioning at a pre language level. That is, he was
demonstrating a resistance to language as a mode of communication and-
social participation on a verbal level and consequenfly had not and could
not use ‘language as communication in a written/reading sense. He was the
most immature linguisfically of al} the children. His APP progress and -
test profiles show a gradué]_deveIOpmental sequence from the beginning to
* the end of treatment. During the Passive Phase, which for Darryl was very

lengthy, we note the development of the first level of_cognitive control

functioning. In the Active Phase there is an early increase in syntax

.

i/
.
3

.
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"interference as was explained in Chapter [l1. With her renewed co-opera-

" dictable.

/-
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with a slower and more gradual growth in the ability to communicate ideas

fluently. At the same time the social aspects of story té]]ing precede a

more gradual organization of thought which is eventuafly followed by per-

sonalization of content. This lad needed time to develop and mature at

e

. every level of language development. At the termination of training he

was ready to -approach the written word:
C 4

Darryi's pattern of successful remedial training also indigates the

-

important ro)e parents play in auditory-vbcal education. Darryl's Pa

Phase of training had been somewhat lengthened by the mother's negative/-

rd
tion APP training progressed in ?’posiETve manner.

r / &
Ernest. Initially this boy was very reactiX His motivation could

be keen in the face of something new; even a test situation; but, he

quickly lost interest, motivation and concentratign. His test behavioer

. was also very.effected by his "mood of the moment'' which itself was unpre=

-

In the pretraining phase of this research prbject Ernest's cognitive

control profiles.indicate immature development of the first or primary
- ‘ t ’ -
level. In the language tests syntactical structures were weak although

he could state an idea. The boy was sociable in his language although

"often in an attention seeking, rather than information giving, manner.

Other measures of Lan

Style were unstable. As the Passive Phase,
with its filtered gounds, built\up the higher frequencies in Ernie's
listening attitude he became less fatigued and capable of concentr%ting

for Jonger ﬁerio s of ‘time. s in turn helped motivate him. Alfhough

language to communicate, he apparently had a

A

M~

he did not ear to us
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. knowledge of its structures. The poﬁitiye support of the Passive Phase
bullt up the lad's security so that he could use the sérengths and skills
he possessed. During this Passive Phase we’note the reorganization of the
cognitive control hierarchy, improved use of syntactical structures, an
attémpt at‘organization of- thoughts and improved voice qualities. The
introduct}on of the Active Pha;e (each new subphase for that matter) co-
incides with a reorganization in Ernie{s.behaviors. That is, hg becomes
temporartly lost, s0 to speak, at the same time that a new phase is in-
troduced. His overall improvement was then gradual but.steady during the
lateralization process. X -+

. . . 3
The variety of patterns seen in the cognitive control aﬁh“spontaneous

P

speech functioning of these boys emphasizes the heterogeneity of the pro-
biem of dyslexia. 1t also demonstrates the need for indiviaual diagno;is
and treatment. The boy, his family and his'school all interact effecting
his individual rate qf progress. These various programs illustrated the
importance of this delicate interplay.- APP reéediq} tr%ining demand§ the
co~-operation of the school ana the home to allow the natural process . of
language laterality :8? ccur once the ''blocks" Have been removed.

Strength

and ‘Weaknesses of Present Research Q& L
The Single Case Time Series design used fo} the present study-had ‘

}ggiinite advantages. In doing the assessments of cognitive control func-

; tioning and spontaneous speech at regular two month intervails the researcher
was able to note when, in the Remedial Training Prbgram, specific changes
took place. In a simﬁie Pre-Post design one could not have noted that tée
cognitive control reorganization took p]acg during the PassiQe Phase of

training whereas qualitative language changes occurred during the Active
! 1

-
-

j - - A
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Phase of training. Likewise tﬁe researcher Qas able to note that, in.gen-
eral, cognitive control reo:ganization occurred prior to language changes.
The regular assessments enhanced the differences of profile patterns among
each of the five children. These short term assessments also heipéd to
demonstrate tMat Brian, who according to a Pre-Post design would have
shown no definite pattern of change, did make some definite strides parti-
cularly during the Passive Phase of training, even though his overall APP
remedial training could not be conéidered successful from the diagnostic
standpoint. The Single Case approach pointed out most clearly the differ-
ences between the lengths of the variohs remedial phaées for each of the

boys.

N

<: However, there were definite weaknesses in the present design which
should be taken into consideration in planning future research of a simi-
lar nature. First, the baseline measures were tco short. Children, with

/,Qggb+ems of any nature, tend to be variable in théir test performances.
In order to obtain a trend of achieyement one would nead to have at least
three and preferably more sets of results taken during the-bas:iine phase.

" Other designs should be‘{i2ed to assist in teasing out to what degree the
changes noted in this study cPula be credited to the APP remedial train-
ing as opposed to the atténtion paid to children in a one-to-one relation-.

7
ship and/or the maturatiqﬁ%] factor which is bound to take place during

such a lengthy treatment/;rogram. For instance, in the present study‘it
might have been most helpful to have had control subjects who were in the
Ch%ﬂd/ﬁ?hdy Centré program, defined as dyslexic, but not receiving the
APP remedi;T\ETaining. Aqg;bé? study might use control subjects who.

would receive the same individualized attention with pleasant music

through a similar looking apparatus while the experimental dyslexics

Ve
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~— receive the fogy'phases of the APP training program. Failing this, dys-

\

|

\\\?qiii_iillizgﬁsmaxbbe placed on two or three different remedial programs

and the results compared with those of the dyslexic chi]drén on an.APP
remedial training program. The lack of a control groﬁp iﬁ the presenf
study has greatly diminished the interpretative impact of the positive
changes noted in cognitive control functioning and spontdnecus speech
during the various phases of the APP remedial training program.

The present research design called for a considerable amount of test-
ing which was carried out every two months. This was hard on the children
involved in the study. The literature discusses the Practice Effect of
tesb\ygking between short intervals. However, with the present testing
regime the resea}chers became more concerned with tﬁ% boredom effect
produced by familiarity and repetition of the tests. lt‘would seem, at
least to this writer, that obsev\:ational type tests would help to reduce
these massive testing schedules

t least for the subjects in the study.

Possibilities for Future Research

One of the purposes of the present exploratory type research, which’
uses five in dépth case analyses, was to tease out areas -for further re-
search based on the trends suggested by these five cases.

According to the diagnostic measures used, all five boys were con-
sidered dyslexic at the commencement of this project while only one,
Brian, could still be defined as dyslgxig at the termination of the Reme-
dial Training Program. That is, four out of five of the cases could no
longer be considered ''dysiexic'. This strongly suggests that the Audio-
Psycho-Phonological tAPP) lanquage remediation program had a definite in-

fluence on the skills considered necessary for success in reading and would
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appear to confirm Dr. Tomatis' claim that auditory-vocal laterality must
1 '

precede reading. . E' >

One casé was not successfully remediéted either according to the
auditory-vocal assessments used by\Tomatis or the academic and social
measures used in Fhe tést battery. If all five boys had have been in-
cluded in a Group type study Brian's d;}inite lack of progress would ot
have been apparent since Mean Scores tend to erradicate a single failure.
More single case studies of a similar nature using measures of cognitive
controt functioning and spontaneous speech would add to the statistical
strength of the effect of APP training on these two important prereading
areas. The detailed and careful recording of the process of change which
occurs in cases considered as unsuccessful would yield clues for individ-
valizing the training programs_in'greater detail. That is, in the case
of the five children used for the present study t%e same remedial process
wa; used for éach although the individual need for difference lengths of
time on each of the four subphases of the program was taken into consid-
eratioq. This in itself c0nfirmed.the need for an individualized remedial
p}ogram. However more recent experimentation by Dr. Tomatis has led to
further refiﬁements in APP training and the use of the Electronic Ear
equipment. Individual problem cases, such as Brian, may be assisted with
a more refined use of the EE. Dr. Tomatis has now made ayai]able an
_apparatus which assists in the remediation of listening via bone conduc-
tion. " He has also found that a more intensive schedule of training is

most helpful with these more difficult cases. During the present research

project these refinements of the program were not used. Intensive studies
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of such individual difficult cases are necessary to better understand and
work out effective individualized programs of remediation.

There is much room for further research 1 the stimulation and focus-
ing of attention. The present study would tend to lend support to the
previously mentioned work Douglas (1976); Harris (1976); and Meichenbaum
(1976) who noted and suggested the need for self monitering through the
use of language. |t would appear that sustained a;tention and activity

are important prerequisites of directed or focused'perception so one does

not necessarily want to cut out stimulation but rather to hglp the subject
Jearn to focus that activity on relevant material. Of the five cases
Brian ;és originally the most alert visually yet he did not learn to focus
his attention and he Agd.nof achieve auditory-vocal lateralization. A
more refined use of APP treatment in cases such as Brian's could help in

understanding the process involved in learning to focus one's attention.

The test results from this present research project indiiife that

‘while all children had some difficulty, at one time or another, with

geographical distractions all scored better than expected on contextual
distractions. [t seems one needs to better differentiate the cognitive
processes involved in these two different types of distractions.

. A}
This writer does not feel that the measures used to assess spontan-

.

eous speech, in the present research project, were sensitive enough to
tease‘out the }efinements in fluency, self expression and voice aualities
eluded to iﬁ APP theory. More refined measurés need to be worked out.
The communication of ideas appears to be an important issue in the audi-
tory-vocal lateralization process but was not.tapped by the tests used in

this research. Teachers' ratings of taped samples of spontaneous speech

P
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are fair]y_adequate but there are also more refined electronic measures
available at this time. For example, voice characteristics could be
analyzed from spectographs of children's voices ete.

The role of hesitations and false starts in spontaneous speech re-
quires further investigation. It seems thét these might be interpreted
in a positive as well as a negative manner. Further research might
successfully distinguish the two.

Another area of much needed research is in the.standardization of
the FLmatIs Assessment tools themselves particularly The Tomatis Listen-
ing Test (TLT) and the test of Audiclaterometry (ALM). Here normative
studies might be useful to answer such questions as: What is thé normal
or typical listening profile of Canadian preschéol and school age'%hild-

ren? At what age does Selectivity open in the normally developing ¥
: %

%

Canadian child?  Is this a gradual or sudden process? Does visual acti-
vity and scanning precede the opening of auditory selectivity? How do
normally developing children respond to the test of Audidfgteromgtry?
How does the gradual process of auditory-vocal laterality sb;:w zelf
on the ALM results of preschool and school aged children?

The results of the present research project lend some support to

the suggestion that in remediating auditory vocal contrel of language the

* APP remedial training program remediates pre academic or reading skills

as well. This suggests that auditory-vocal language development is a
prerequisite to successful reading experience at the academic level.

¥ ’ ~x

B
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December 18, 1975

Ms. Joan M. Roy
University- of Ottawa

265 R Nicholas Street
Canada

DeaZ Ms. Roy: | .
: . _
I will respond in seguence to the various questions you

raise in your letter of November 25. I was pleased to learn that
you received the materials and have been able to examlne them

\\\;—— and try them. o /

] We have "found that it is appropriate to readminister the
p tests_§5:§ifferent stages during z treatment program. We have
<~ done this ourselves on several occasions and the tests have been

effective in assessing change i nritive control functioning.
You should expect.some learnijig to take place from one administra-
tion to the next.  Therefore, you would need to use a different
score. That is, you would take the child's pre-treatment measure as
the base line and use the change observed following treatment from
that base line. Of course, you could also handle the issue of a

child's original status before treatment by using the statlstlc of
covariance.

er you examine these comments and the materials I send
you please don't hesitate to be in touch with me. I would like
to be as helpful as the distance between Us permits in enabling
you to use these procedures effectively in your work. Your

study sounds very interesting and I will be more than eager to
hear about its outcome.

‘\\qﬁ‘_feﬁ_ﬂﬁ_ug/n_h\\\ : Sincerely, i

i) | a/j:—”‘ .
" . (‘l) 'Lj\o"w
\ ) " Sebastiano Santostéfano, Ph.D.

Director, Department of Child Psychology,
\ . . and Associate Professor,
‘\\\ 2 Harvard Medical School
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Audiolaterometer -

The audiolaterqmeter is an electronically balanced device which per-
mits the examiner to control the intensity of the sound fed inte each ear.
It is used in conjunction with the Electronic Ear which is itself a two
channel amplifier matched to feed the two inéuts of the audiclaterometer.
When the subject speaks into a microphone attached to the Electronfc Ear
the energy is distributed through to the two earphones of the Audiolatero-
meter by.identically controlled potentiometers, one to each of the ear
phones. The amount of energy received inm each ear can be controlled.by
manipulating the openings of the potentiomefers. The face of the audio-
laterometer contains two controls: one operating input to the left ear;
the other for the right ear {Figure 63). If both controls are set at
'""5''" then each ear will receive fifty decibels of feed back when the sub-
ject speaks into the microphone. Each control knob has a twelve point
scale balanced in such a way that one full step on the scale increases
the sound input by ten decibels. ‘ i

To test for Leading Ear or Auditory Laterality, as it is frequently
referred to in APP theory, the subject is seated in front of, and facing
the examiner. He is then fitted with a pair of headphones and the micro-
phone, attached to the Electronic Ear is placed in front of him (Figure
64). Microphone input level and volume are édjusted to suit the subject;

Since only the amplification system of the EIectronfc Ear is being
used, all other input or modification systems must be turned down com-
pletely. That is:

' Tape Recorder input:’ O
Gating switch: ©
Delay switch: 0
Upper channel base: 0
Upper channel treble: 0
Lower channel base: 0
Upper channel treble: 0

Next, the examiner sets,hg&t\the controls on the audiclaterometer at
"'5'" thereby allowing the subject to hear his own voice"’ a comfortable

conversational level. The examiner then gradually decreases the input to
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Figure 64. The Audiolaterometer used in
: conjunction with the Electronic Ear
to assess Laterality of Language
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the Left ear until such time that the subject gives physical indications
of‘Right ear control. These include such.signs as livelier facial expres=
: ston; subject ;ﬁiles and appears more relaxed; voice becomes'light and
modulated; general body posture becomes more erect; respiration is deepér.
The difference between the original setting of ''5'" and the setting at
wh}ch the Right ear is in control (be that f'4i', "3 1121 op 'M") js a
measure of how much the subject is controlling his voice or listening
through the Left ear. Therefore we say the subject is =1 in Auditory
- Laterality if the reporting was at "'4'; -2 if it was at ''3""; -3 if it was
at 'f2¢ etc. One never completely removes sound from the Left ear. This
is also an indication of how much re-education is necessary before the
Right ear will take over the task of monitoring auditory-vocal input and
outputi

If the subject gives the physical indications of hearing via the
Right ear when both ears are initially set at "5, the examiner knows
that he/she already has Right control and therefore tries to establish
how strong this control is by increasing the input in the Left ear (that
is ""6'; Y7, 8" etc.) until such time as the subject gives evidence of
fistening with the Left ear(gzzgémonstrating such physical signs as:
loss of facial expression; voice becomes dull, flat and monotone; posture
stoops etc. The difference between the original setting of “5'" and the
poin;?at which the switch to Left occurs indicates the strength of the
Right contreol. Hence if the change cccurs at a setting of "'7.5" we say
he has +2.5 in Auditory Laterality.

This test takes much observational skill and practice to administer
correctly. In this research project it was consistently administered by
one of the researchers who had been trainmed to do so by Dr. Tomatis.

The results of the Audiolaterometry Test are shown in the designated

boxes on the Listening Test, a sample of which is shown in Figure 65.
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Cognitive Control Tests

- The actual tests, together with rules for administration and scoring,
are available in Santostefano's 1978 text, pages 421-477. Below is a gen-

eral description of each of the tests.

Scattered Scanning Test

In this task the child is asked to scan a sheet of paper randomly
scattered with geometric shapes and to mark only the circles and crosses.
‘It is assumed that location of the shapes marked will reveal the manner,
narrow or broad, in which the child scans. Two scores are derived from
the raw data: the number of correct. figures marked; and, the total dis-
tance traversed, defined by connecting the shapes marked in succession of
marking them. The child whose markings are spread over the surface of
the page, thereby giving a large distance score, is said to be character-
ized by active and extensive scanning whereas the child who marks only a

few shapes and close together is characterized by passive narrow scanning.

Fruit Distraction Test

This test consists of four ten by fourteen and a half inch cards.
Card | has ten rows each of five rectangular colored bars. <Card 1! has
ten rows each of five com#ionly known fruits. The fruits are colored in
their natural colors and are the same as the bars on Card 1. Card llI is
identical to Card |l except that pictures of common food and non-food
items have been placed around the fruits. Card IV has the fruits in the
same place as Cards ! and [Ill but the colors o? the fruit are in contra-
diction to the regular colers. On three of the four cards the child is
asked to name the colors of the items as quickly as he can. On Card 111
he is cautioned to ignore the distracting pictures and on Card IV he is
warned that the fruits are the wrong colors and he is to give the correct
color for each. The child is coached with practice cards to ensure that
he readily knows the primary colors, the names of the fruits, and the
color typical of each. 0On each card total time to perform the task is

recorded. Cards i1, Ill and IV are seen as supplying a certain amount of
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distracting information; Card 11 by formulating the colors into specific
shapes; Card IIl by supplying geographical distractions (distractions in
close vicinity to the expected pictures); and Card IV by content distrac-
tions (natural .content is changed by false coloring of the fruit). Amount
of distractibility is calculated by the difference in seconds between

Card ! and Cards 1I, 11l and 1V and also between Card 1) and Cards |1l and”
IV when Card |l is taken as the basic fruit card.

Leveling-Sharpening House Test

This test consists of sixty two-dimensional line drawings of a house
éach printed on a separate card. The cards are ﬁresentéd one at a time -
and are visible by the subject for five seconds before the next presentation
is given. Elements of the house scene are omiited every fourth picture
until nineteen items have been omitted. The child is asked to examine
each ca(d as carefully as possible and to tell the examiner to stop the
diéplay whenever the picture changes or looks-difference in-any way. When
the child requests that the presentation be stOppéd, the examiner conducts
an enquiry to discover what about the picture looked different. The child's
'response is recorded and the presentation continues until all sixty pic-‘
tures have been dealt with. Children who detect changes early in the
series, report -many changes, and report the change immediately or soon
after it is presented are said to be maintaining stable differentiated
images in memory over time. They are also keeping present information
articulated from past information. Such children are referred to as
Sharpeners. Levelers are those who detect few changes and usually long
after they have been introduced. They are said to have giobal, fluid
images in memory over time. They are. also keeping present information
articulated from past information. Such children are referred to as
Sharpeners. .Leveters are those who detect few changes and usually long
after they have been introduced. They are said to have global, fluid
images in memory over time and they tend to fuse present with past infor-
mation. The important scores recorded for this test are: a) the number
of the card on which the child first reports a change; b) the numbef'of .
changes observed; c) the Leveling-Sharpening Ratio; and d) any incorrect

changes.



-

310.

Object Sort Test

L9

Forty six items are placed on the table in front of the child. The
imstructions emphasize that there are no right or wrong answers;'that the
child may form many or feé groups; that he may place as many or as few
objects és he wishes in each group; that he gh0uld try to find a place for
each object; and, that some objects may be left out of groups. To evalu-
ate the chidd's performance Santostefano (1978) has evolved a scoring
system to distinguish between typical and atypical groups in terms of
content of the groups in combination wita the reason for the group as
stated by the child. The system then distinguishes between levels of

abstraction represented by the-typical groups.



Spontaneous Speech Materials

\ The five children in this study were basically of two different age

" groups. The younger group (Andrew, Francis and Hugh) were in grade two

at the commencement of this research project. Darryl and Ernest, the

two older boys, were in grade three. At times it was Eonsidered expedient
to use different materials for the two age groups. In testing sessions,
where this was deemed necessary, the materials have been headed ''Younger
Group' and ''Older Group''. The materials used in the various testing

sessions are listed below.

December 1975

Pictures
t. Young boy bent over observing bird tracks in the mud.
2. Winter valley scene where three young children are playing with
sleds on a snow covered road.
3. Summer scene of children happily playing in and around a swim-
ming pool.
b4, Two young lads attempting to repair a bicycle on a desclate road.

5. A solitary boy playing with toy dinosaurs on a rocky surface.

Problem Situations

Younger Group:

Bowling Game. You have brought two friends home from school

with you to play wjth your new bowling game. The three of vyou
get all the pins arranged and are ready to start playing but
you cannot find the little bowling ball. What will you do?

Christmas Shopping. You were Christmas shopping with your

family, at the Shopping Center. You were all walking around
the Shopping Center together when you stopped for a few seconds
to look Tn a store window. When you turned back you could not
see the family. What would you do? , ‘
Babysitter. You and your little sister are being looked after *
by a babysitter because your mom and dad have gone out to a
Christmas Party. Your sister is supposed to go to bed at 7:30

but when the babysitter tells her it is bedtime she starts to
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cry and says she wants your mom and dad. She seems very unhappy.

How could you help the babysitter?

Older Group:

Christmas Lights. Many people put fancy colored lights on their

windows and Christmas trees at this time of the year. This
makes the streets and homes look cheerful and happy but at the
same time we know that we use too much electricity and that in

. the future we will not have the resources for the electricity
we need. What could we do now to save electricity and still
have cheerful happy looﬁing-homes at Christmas?

Bicycle Hike. Youwajd your friend planned a bicycle hike for

Saturdaygﬁ At a small roadside park you stopped to cook your
hot dogs and to have a nice restful lunch break. Just as the
fire was ready for cooking the weiners, it started to pour
rain. What would you do? -

Overnight Camping. You and a friend went on an overnight camp-

ing tr}p. You packed everything you thought you might need for
supper, breakfast and to sleep overnighf-then your friend's dad
drove you out to the campsite. After his dad. left, you gof
supper organized and while it was Eooking you both worked at A
putting up vyour small pup tent but to your great surprise you \'
discovered that you had forgotten the poles for the tent. What

would you do?

Toys , )
A selection of small table top toy vehicles.
February 1976
-
Pictures

Younéer Group: N

1. A group of young boys involved in a baseball game.

2. The picture implies a family scene of a mother and three
children ranging from approximately three to eight years. The mother
is helping the older boy read while she folds the laundry. A second

child is looking on, while the third seems more self absorbed.

w ‘
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3. A group of children playing on a Jungle Gym'in a park or
‘ c ;
scheool yard. ,
' : \ A
L, A group of children involved in a class.discussion with the
teacher.

5. Two children peering out of the window on'a very rainy day.

Older Group:

1. A baseball scene taken at home base where one lad is attempt-

ing to arrive ahead of the !'catch'. The umpire is obviously very in-

tent.

2. (same as 2 above)

v

-

3. (same as 3 above)

L. A classroom scene in which the students appear to be plaﬁning
~a party with their teacher. X )

5. A boy and a girl standing outside of a large vehicle obvious-

1y very deeply absorbed in a discussion.

Problem Situations

Younger Group:

Building a Model. You received a Meodel as one of your Christmas

presents. It is Sunday afternoon and you have nothing to do so
you invite your friend to yodf house to help you build the Model.
‘Before it is finished you run out of glue. What would you do?

Skating Rink. You have two friends who live just a couple of

blocks from your house. .You planned to meet these friends at
the skating rink near your house. They wanted to stop at the
store to buy a candy bar on their Qay to the rink so you said
you would meet them on the rink. You have been skating around
for quite awhile and your friends have not come yet. What will"
you do?

Bicycle Purchase. There is a fifty do1iar_bicycle in the cata-

jogue that you would like to get this Spring but your parents
have said they will not pay more than thirty five dollars for a
bicycle. How could you earn the extra fifteen dollars between
now and April?
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Oldeg Group: i .

Skating on the Canal. You were skating on the canal one Satur-

day afternoon with a #riend. Your dad was to pick you up at the
shack near the Chateau Laurier at 3:30. You and your friend were
ten minutes late gettfng to the shack. When you finally got
there your dad was not'éroupd. What would you do?

Skating Party. You would like to have a skating party with some
friends. Your mom énq dad said that this would bepiézé’nglong
as you plan your party carefully and discuss your s with

them> How woldd you plan your party?

Bicyc]é Purchase. There is a special bicycle that you want for

Fthis summer but it costs eighty five dollars and your parents
have said they will not pay more than fifty of fifty five dollars
for a bicycle. How could you get the extra thirty or thirty five

dollars for a bicycle between now and April?

Toys

A selection of toy cars, airplanes and other vehicles.

‘April 1976

Pictures . -

Younger Group:
‘ 1. A man and a boy talking to a dog-in a kennel. _
2. Three children and a dog romping on a sofa as a woﬁan sits
at one end.
3. A young lad leaning up against a post looking rather forlorn.
The wea;ﬁer appears wet and dreary. '
4. A basebal) scene involving young children.
5. Two boys wa1king along the réi!road traéks which are travers-

ing a body of water. ' . -~

Dlder Group:

- \ -
1. (same as 1 above) . Y
(same as 2 above) .J

2
3. (sahé'as 3 above)

.
‘-‘- N
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- L4, Two men perched on the edge of the Grand Canyon gazingland
pointing into the distance. . (/” ’ '

N 5. (same as 5 above) ‘ A ]

Problem Situations

A

YoungerlGroup:

Lost Money. Your mom gave you three quarters to go to the store
. for a quart of milk. On the way 'you stopped to play with a
friend for a few moments on the Monkey Bars. When you finally
got to the store you discovered that you had only two -quarters
in your pocket. What would you do?
The Game. You have three friends who live close to you. Every 0
week end the four of you play géther. Today 90u get together
to.play; you want to play hosbzg but the other three want to
play baseball. What would you-do?’

The (Birdhouse. You saw a really nice bird house for ten dollars

which you would like to have for the backyard. Your parents do
not want to spend money on a bird house and you have only* four

dollars. ' How could you get a birdhouse?

Older G!oup:
Lost Money. Your mom gave you a dollar bill and two quarters
to go to the store for a loaf of bread and a2 quart of milk., On
- the way you met a friend and stopped to play with him for a few’
'moments on the Tumbling Bars in the park. IWhen_you finally got
to the store you discovered that you had only the doliar bill
in your pocket. What would you do?-

The Birdhouse. (see above)

The Movie. Your parents gave you permission to go downtown to

a séecial movie on Saturday afternoon because they knew you were
Algoing with two friends so together you could find your way and

help each other if anything shouid happen. You were to meet

your two~friends at 2:15 at the bus stop. It is now 2:30 and

your friends have not arrived. What will you do now, because

%)

the movie starts at;iigo p.m. and it takes twenty minutes to get

there?



Toys .
" A selection of soldiers and Indians with their appropriate equipment
- and vehicles.

June 1976 &
‘ - - F
Pictures ]
1.‘ A family like scene involving two adults, six children and a dog.
All.are involved.in dragging along a large fir tree.
2. A living room scene, in a very elegant Victorian type house, of
én elderly woman reading a story to two small children.
3. A small girl sitting on a chair with two stuffed toys in.her arms.
L. A rodeo scene where a rather elderly cowboy is'démonstrating the
"use of a lasso to eight young children. )
5. A baseball player ready to hit the ball. \
Problem Situations
LTe]evision Conflict. You and two friends had planned to have a picnic .
lunch out in the field but it started to rain so your mom said you
and your friends could eat lunch and play at your house. The' threg———_
of .you wanted to watch televisionﬁBﬁigyoﬁ each wanted to watch diéf-
: erent programs. What would you do ’ '
¢ Bicycle. You were out riding your bicycle and were several blocks o)
from home when suddenly your bicycle chain broke. what wou]d'y0u do? K
EQLE' You and a friend made a fort in the field near your home.
Two days later when ,you and your friend went to play in the fort you
found two other boys, whom you Aid not know; playing in the fort.
what would you do? ) -
Toys
A second selection of toy soldiers and Indians.
-
/:) August 1976

1 ’[/ N
./ Pictures
1. Two young children very obviously having fun playing with two
stuffed animals on a large bed. .
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2. Lady and two children shopping in a grocery store. They have
stopped to lock at film--all three are intently involved.
3. A young boy, rather dressed up, standing on some kind of a con-

struction much like a boat pier.

4. Three boys, on a home made raft, going dovﬂ’?TEEr in a thickly
swamped area.

5. Two Olympic runners participating in a race.

Problem Situations

‘\\\\ Homesick Boy. One boy in your group at camp is new. He is often in
A tears and complains that he wants to go home. How could you help
- him? '

Cheating Friend. You were invited to your friend's house to play and

stay for supper. You were playing a card game with him (a game liké
Fish) but ke kept on cheating. What would you do?

Overnight Hike. Your group would like to go on an overnight hike.

Your senior counsellor said that it would be fine as long as you made
good plans and told him about them first. “How would you plan your
hike?

Toys
Emergenéy vehicles; small soldiers and Indians; RCMP and cowboys.

October 1976 -

Pictures
“ 1. Family type scene where two adults and two children are camping
by a lake. It appears to be a2 beautiful day. The table is laden with
food and the father is busy cégking hamburgers.
2. A kitchen where a woman is working at the sink while a young lad
‘helps a much younger boy organize his cereal. There’ is a variety of food
in the kitchen.

\

fb\'natural rough wood. The chair appears to be on a sandy beach. Both

3. A small boy and girl are sitting together in an armchair made of

children are clutching stuffed toys.

-~ 4. A canoe carrying a boy, a maf®nd some luggage, is passing through

very rough water. The countryside appears to be dense woods.

-
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5. A downhill skier 1ifting up into the afr at the edge of a rocky
precipice. “

Problem Situations . :

Team Spirit. There is one boy on your Soccer Team who does not seem

to have very much team spirit. When he is in the game he never kicks

the ball when it comes near him and he does not seem to ;é?e whether

—

your team wins or loses. How could you help this boy learn to be a
better team member?

Shogging with Dad. You are out shopping with your dad one Saturday

and you see a model racing car that you would leve to have. You know -

your dad will not just buy the model for you, so what could you do
to get that model?

Lost on Bike. You and a friend went for a bike ride one Saturday

afternoon. You had been driving along for an hour or so and decided
it was time to head back for home. You then realized that you were

lost; you didn't know which way you had come. What would you do?

Toys
A selection of city type buildings and scenery; cavalry soldiers;

RCMP; and extra vehicles.

L.

December 1976

Pictures \ ) -

1. Family type scene where the mother, father and daughter are lug-
ginééa large tree planted in a wicker basket. The basket is broken. A
young boy is carrying another plant. All are laughing héartily.

_ 2. A young boy is being aided by an older girl as he prepares to
brush his teeth. - ’

3. Two children horseback riding at the edgeka?,a field on a beauti-
fu]]y.clear autumn day. -

L. A young girl and a man are downhill skiing on a lovely winter
day. A1l of the surroundings are covered with snow. '

5. A Rodeo scene in which a cowboy has just managed to get a lasso
.over a young bull's head.

-

a

A G
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Problem Situations

Mom's 'Christmas Present. It is one week before Christmas. You see a

lovely neckliace in a store which you know your mother would like. You
want to get it for her for Christmas but it costs $6.95 and you only
have $3.00 left in your Christmas money. What would you do?

The Forts. You and three otﬁér friends are ocutside playing in the
snow. You all agree that it would be fun to divide into two groups;
each group build a snow fort and have a war. Everything starts off
very friemdly throwing snowballs at each other's foyt. Then Euddenly
your two friends in the ofher fort gei very rough and start breaking
your fort and really trying to hurt you.. What would you do?

Shopping Center. Your dad took you and a friend Christmas shopping.

When you got to the Shopping Center you and your friend left your

dad and went to do your own shopping. You agreed to meet your dad

at the main door of the Shopping Center at three o'clock. You diqllt
get to the door until ten after three. You couldn't see your dad

anywhere. What would you do?
Toys : / N
K Barn, farm animals and tractors together with various houses and city

buildings; small cars, police and average people; . general country and city

scenery.

March 1977

Pictures‘ .

1. A scene depic&ing a family moving. The two adults are looking
eagerly at é letter held by the woman. The gentleman is carrying an armful
of items. Two children and a dog appear to be having a discussion in the
background. Two men are attempting to move a piano off the truck.

2. A young lad is standing in front of an opén screen door. He has
an arm full of books and is carrying a lunch pail. S

3. Four children and a man (all in pyjamas)_are playing on a large
bed. All appear to be ﬁaving a good time. ' - .

4, A man, dressed in leather jacket and a cowboy hat, is standing

there holding several pieces of harness.
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5. An elderly man is sitting with a young boy on the edge of a boat
pier. A dog is eating at their feet. The background has a large fishing

boat and an old house butlt on stilts over the wat&\.

Problem Situations

Wedding Anniversary. It is your parents' Wedding Anniversary in two

weeks and you would like to do something very épecial for it. Wwhat

could you plan to do?

huseum Trip. Your dad has promised to take you and three friends to
a museum one'day duriné the School Break. Two of you want to go to

The Museum.of Science and the other two want to go to The Museum of

Man. What would you do?

Accident on lce. You and a friend went skating on the canal. You had

skated half way down the canal when your friend fell and hurt his ieg.

What would you do?

Tozs

A selection of Cavalry soldiers; RCMP;. army equipment; plus, vehicles

and buildings.
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Scale used for the Assessment of Language Style .
CONTENT:
DESCRIPTIVE 1 2 3 Q 5 DYNAMIC
{names or lists — 1 . 1 s (formulates a dynamic

of objects and persons
present in the picture)

DiSORGANIZED 1 2 3

imaginative story which
enceompasses the main
items in the picture)

ORGANIZED

{hazy, disconnecteds
or poorly organized thoughts;
global ideas; overuse of
pronouns and vague action words)

UNREALISTIC 1 2 3

(coherent, deliberate,

organized thoughts;
states an opinion with
ideas carefully spelled out)

(unconventional, L i
unusual in story content)

PERSONAL:

EGO CENTRIC 1 2 3
{very subjective; ‘- 1

L s REALISTIC
. ] (conventional and

plausible)
L5, SOC 1AL

goes ahead with own

thoughts without consideration
for listener, the task or
picture content)

OTHER DIRECTED 1 2 3
{examiner must use - .

(gives the impression of
being part of a two-way
conversation; integrates
his experience with the picture
and the examiner's statements)

4 5

- —

SELF DIRECTED

many directing questions

(completes task without
need of-guidance from

before child completes examiner)
the task)
VOICE QUALITY:

HALT ING 12 3 4 5 FLUENT
{slow in response; ~—— = . — (ready with response;
hesitant in statements) story flows easily and

smoothly)

MONOTONE 1 2 3 4 5 EXPRESSIVE
(dull, flat, — . L 1 A (lively, energetic,
lifeless, expressionless) vivid, rhythmic)

MUMBLED 1 2 3 4 3 DISTINCT

(blurred, muffled) =~ 1

(clearly articulated)



The Approxis

Stated in Years and Months

re Mean Age-Grade Table
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NOV DEC. SAN FED MARCH APR. MAY JUNE
GRADE 1 2 3 4 5 ] 7 8 9 10
)3 5=3 5-4 5=-5 5-6 5=7 5-8 5-9 5=10 5=-11 6-0
1 6-4 6=5 6-6 6=7 6-8 6-9 6-10 6-11 7-90 7-1
2 74 7-5 7-6 7-7 7-4 7-9 7-10 3211~ 8-0 §-1
3 B=5 8-6 B=7 B-8 g-9 8-10 g-11 5=0 §=1 9-2
4 9=5 3-6 5= 9-8 9-9 9-10 9-11 10-0 10=-1 10-2
5 10-6 10-7 10-8B 10-9% 10-10 10-11 11-0 11-1 11-2 11-3
& 11-5 11-6 1l=7 11-8 11-9 11-1¢ 11-11 12-0 12-1 12=-2
7 12-5 12=6 12-7 12-8 12-9 12-10 12«11 13-0 13-1 13-2
8 13=5 13-6 13-7 13-8 13-9 13-10 13=-11 14=-0 14-1 14=-2
9 14=-4 14=5 14=-6 14-7 14-3 14-9 14-10 14-11 15-0 15-1
14 15=-4 15-5 15-6 15=7 i, 15-8 15-9 15-10 15-11 16=-0 16=-1
Form A.C. 7
Auxiliary Education Services Division
Special Educazional Services Branch.



Appendix C
TRAINING INSTRUMENT:

The Electronic Ear



The Electronic Ear

The Electrenic Ear (EE) is an electrical apparatus, built by Dr.
Alfred Tomatis, to facilitate listening and the development of language
taterality. It basically consists of two channels, joined by an electronic
relay ana a set of electronic gates, used to open up and stimulate the
Right ear. Microphone, earphones and ampiifiers work on both channels.

The sound source for the EE is either a specific high quality tape played

-on an equally high quality tape recorder or, in _some parts of the training,

the subject's own voice.

While the machine itself is fully automatic it must be programmed by
a qualified person trained to operate the EE in accordance with the
various psycho-physiological stages that occur in any specific individual's
APP training program.

The purpose of APP training via the EE is to modify a person's way of
hearing and consequently his way of speaking. It is an audio-vocal con-
ditioning that forces the ear to accommodate so that the subject will hear
in a way that fs typical of a specIFic.language and produce corresponding
vocal patterns. Such alterations in listening are accomplished by using
filters which can be made to effect bass and/or treble sounds.  The bass
filter can heighten or lessen the relative intensity of frequencies from
50 to 800 Hz along a continuum. The treble filter effects frequences
from 2,000 to 16,000 Hz. Frequencies between 800 and 2,000 Hz are only
slightly modified by the EE system. -

A schematic drawing of the process that the voice goes through as it
travels froq mouth or tape, through the EE and back to the ears is pre-
sented in Figure 66a. A microphone (M) feeds an amplifier from which two
different circuits flow. These circuits provide two channels which do
not function simultaneously. When the EE is switched on, Channel 1 (the
lower channel} alone is open and the subject ié exposed to the high bass
low treble curve which puts the ear in a state of complete relaxation.
When a sound is emitted either by the subject or from a recorded tape, as
soon as it adds complementary intensity to the pre existing ambient noise,
Channel 1 closes and Channel 2 is opened. This second electronic channel

forces the ear into the low bass high_treble listening curve. The opening

. o | \
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of Channel 2 is done by a gafe system so that it is possible to change
automatically from ones ordinary or habijtual way of hearing to the way of
hearing imposed by the settings of the Eé set to produce the curverF the
subject’s native légguage. _

When the sound emission terminates the consequent reduced intensity
switches the system over the other way and Channel 1 opens while Channel 2
cuts out. The cycle restarts everytime the subject speaks. qu most of
our therapeutic purposes, al though there are some exceptions, the bottom
channel is set at maximum bass and minimum freble while the top channel,
Channel 2, is set at minimum bass and maximum treble.

With the aim of afterwards modifying the rhythm and intonation of
the native language, the operating times of the gate are chosen to corre-
spond with the characteristic latency time of the language being studied.
That is, each language has its own average emmission time per syllable:
0.15 for French; 0.20 for English and so on. ) -

The equilibrium control (see Figure 66b) reduces, by decrements of
20%, the intensity of input arriving at the Left ear. In therapy the in-
tensity is gradually reduced {but never completely omitted) so that the
subject éradual]y builds up control of speaking and listening through the
Right ear.

While Figure 6b6a schematically depicts the process involved in using

the EE, Figure 66B shows the equipment ready for use.
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Figure 66. The Tomatis Electronic Ear
a. Schematic drawing of its operation
b. The instrument itself





