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ABSTRACT

Perceptual Processing Abiﬂz;les and Academic Skills: . Case
Studies .of Audlo—Psycho~Phonologlcal Remedial Training with .
Five: Dyslexlc Boys.

Although dyslexia was formally recognized over 75 years
ago, the understanding and correction of this condition leaves
much to be'desired. The heterogeheity of symptoms, the lack.
of clear-c¢ut dlagnostlc crlterla and. the dlver51ty of remedlal
approaches are among the critical problems faced by the re-
searcher and clinical practitioner alike. A. A. Tomatis has

recentiy advanced the AﬁdioFPsycho—Phonological (APP) approach

to the remediation of dyslexia. This approach presénts a

theoretical frame of reference that may help put the complex-

ity of this condition into proper péfspective. It Offers new

diagnostic techniques which throw l;ghtion primafy céusative

factors in terms of listening deficiencies. The remedial pré-

gram emphasizes the reeducation or recoﬁditioning of inade- .

quate listening and language skills rather than academic ’

skills as such. The present study investigated the nature

of changes in perceptual processing abilities and academic

achievement in fivé dyslexic boys as they pursued their indi~

vidual APP remedial training ‘prodrams. Four of the five boys ' l
progressed considerably in both areas assessed. In general,

gains in perceptual processing preceded Qains in academic

achievement, and gains in readiﬂg.ability followed a develop- ‘ !

v

mental pattern in keeping with normal process of acguiring ' L

‘freading proficiency. Intriguing changes were also noted in



+ -

the areas of aitentional behavior, the éelf—regulatiné role
> - - ' - - .
of speech and lépguage, gnd,personal—social behavior. The R

research findings were discugged,in terms of Tomatis' theo~ - a

»

retical postulates and in terms. of relevant literature on the

.

nature of listening and iangyage as'%hey pertain to human ) {

‘- .
r',development and lé&g ng. Overall the results-of this study

~ requisite skills to the benefit éf écademic.achieﬁement. . o

Sinée Eﬁé present iﬁvestigatioﬁ} exploratory in ifs intent, T ;
dha not provide for a conttol group, some caution 'is indicated | ;
in interpreting the results. *Some critical considérations‘of t

"Tomatis' theory and technique are also advanced. ‘ ’ :
a :

-
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TNTRODUCTION . .

~

The attainment of literacy marks a unique achievement*\\\

in human evolution as well as a proud accomplishment in a
young person's striving to learn, relate and progress in

modern society. Yet up to 30% or more of school children

may suffer from an inability to read properly and from re=—ios .

lated academic underachievement (Eisenberg, 1966). Such
problems represent a common mode of expression for several
antecedent disruptions in learning such as sensory handi-

caps, brain injury, emotional disorders, and a lack of cul-

3

tural or educational opportunity. In a world where adapta-

tion and happiness are becoming increasingly dependent upon
higher educatio the skills of literacy, such a situa-
ﬁion constitutes a jor educational aﬂd social crisis.
Within this pogulation of undgrachievgrs, one can.de-
lineate a smaller group of children with specific learning
disabilities. These children manifest a disorder in one
or more of the basic psychological proéesses involved in.
understanding or in using spoken or written language. The

disorder is not primarily due to sensory or motor handicaps,

mental deficiency, emotional disturbance or environmental

+

' disadvantage. A learning disability may affect 10 to 15%

of otherwise able school children {(Gaddes, 1976).. It is
recognized as the greatesf single reason for school dropout
apd as‘a characteristic éf ?5% Qf youths'found in juvenile;~
deténtion cénters (Yahraes and Prestwich, 1976).’

*

'\ .

L=




xvi

Wifhin thé learning disability population, one can find
an intriguing yet poorly understood subgrouéiof children af-
flicted.with dyslexia, a condition sometimeé.referred to as
developmenta1 or specific dyslexia, or again as specific
reading disability. .Dyslexic children experience difficulty
in reading, spelling and writing to a level commensurate
with their innate potential despite adeq;ate instruction and
socio—-cultural oppaortunity, and in the abseﬁce of primary
emotional problems or a neurclogical disorder. IIt is said
to be dependent upon perceptual or cognitive diéabilities
often associated with;delays in speeéh and language develop-
ment; and frequently of genetic or éonstitutional origin
(cf. Critchley, 1970; Orton, 1937; Thompson, 1966). This
dyslegic subgroup represents 5 to 10% of the school popula-

tion (Thompson, 1966). It is the dyslexic child that is the

concern of the present investigation, although it is acknow-

‘ledged that the distinction between dyslexia and learning.

disabiliéies is not al&ays nor easily made.

Formal recognition of dyslexia dates back to the turn
of:the century. QQgsiderable'rQSearch and treatment efforts
have been dirggted towards it over the last 50 and especially
the last 15 years. However dyslexia remains somewhat of a
mystery (Young, 1975), its study plagued with problems of
definition and diagnosis, of treatment choice and research
strategy (Applebee, 1971; Benton} 1978; Money, 1962).

As a clinical entity, dyslexia has generally been defined

’
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in negative terms by process of exclusion, The dyslexic
child has often been described as one whose measured read-
iﬁg achievement falls 1 to 2 or more grades below level of
expectancy (often defived on the basis of an IQ test), tﬁe
discrepancy not being attributable to sensory,Jneurological
or emotional disorders, nor to a lack of cultural of edu~-
cational opportunity (Eisenberg, 1966; Rabinovitch, 1968).
This definition leaves much to be desired ffém both a prag-
matic and a theoretical standpoint (Benton, 1978). Although
over the years many symptoms and correlates of dyslexia
have been adduced, no oné sign or combination of signs has
yet proven to be unequivocally diagnostic.

Aetiological considerations and remedial approaches
have been numerous and diverse, with few if any proyiding
any clear evidence of their wvalidity (Botel, 1968; Johnson, .
'1978; Myers and Hammill, 1969). This situation has left
parents and remedial specialists aiike frustrated in terms
of assisting the dyslexic child.

Most of the tens of thousands of research articles
dealing with reading disability have been inconclusive,
contradictory or sadly incomplete (Kirk, 1977; Roudrke, 1975).
The heterogeneity of dyslexi& and the lack of a clear-cut
definition have contributed to this state of affairs. It
is also clear that the simpl;stic single-cause and single-
effect research model is inadequate: dyslexia is a multi;
faceted problem with developmental features that may'change

4

{
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o%er time (Applebee, 1971; Satz et al., 1975; fliener and '
érémer; 1567). More apprqpriate research models are needed
t&rdeal witlf the complex nature of dyslexia. -

Recent research ha% focussed on the normal acquisition
ofAreéding skills in a£€efféft to better understand the na-
ture of readiﬁg diéability and its correction ({(Bannatyne,
1971, 1973; Gibson and Levin, 1975; Wiener and Cromer, 1967). -
Thi; has led to the recommendation of using more than one’
ﬁeasure or level of reading achievement in investigating -
dyslexia (Doehring, 1978; Torgeson, 1975). Evaluation of
other aspects of academic achievement such as spelling and
arithmeticis also encouf&éed (Gaddes, 1976) ... Another im-
portant area of researgh has focussed on deficits in percep-("
tual processing‘that may underlie reading problems: factors
which seem relevant to the understanding of dyslexia are
the ability to pay'aFtention, difficulty with complex tasks
and with tasks which m#ke heavy dgmands'on'language skills and
information organization (Bryan, l§%4);

Alfred A. Tomatis (1972a, 1979), a french oto-rhino-
laryngologist, h%& recently advanc?d the Audio-Psycho-Phono-
logical (APP) approach to the understanding, Qiagnosis and
remediation of dyslexia. T;ﬁatis conceives theodisorder.as
a language-communication problem rooted in'primary listening
difficulties. He states that the'condition is of prescheol.

origin, and that reading and other academic difficulties are

but late indicators of the disorder. He adds that dysléxia
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is mainly socio-affective or socio-familidl in nature rather
than genetic. In essence Tomatis postulates that painful
encounters and experiences can bring a éhi;d to adopt defi-
cient or distorted listening skills, and fhat these in turn
negatively affect speech, ianguage, acédemic achievement,
bodily awareness and ‘cortical arousal as well as perceptual
and cognitive fﬁnctioning. ]

Tomatis has developed new methods for assessing listen-
ing and language skills, methods which he considefs more
relevant to the diagnosis of dyslexia and the monitoring
of its treatment. He has also refined a remedial program
for dyslexia which enhances or reconditions listening and
language skills following a developmental sequence of
auditory-vocal exercises. These exercises are carried out
,_through a cybernetic device called the Electronic Ear (EE).
The overall approach is called Audio-Psycho-Phonological
in thé benefit that improvements in one's listening skills
(Audio) can bring about lastiné improvement in one's spegch
(ﬁhono) ana-related language skills, as well as positive
changes#in one's general disposition and psychological func-
tioning (Psycho). No specific academic tutoring is undertaken
although improvements in academic achievement are expected
once the proper listening and language foundations have been
acguired.

Tomatis' definition of dyslexia is broader than that

generally entertained yet he does offer specific diagnostic




tools and criteria that pﬁrportedly focus on pertinent
causative factors rather‘than on accessory symptoms. His

emphasis on listening and language factors in a develop- TN

3

mental scheme may provide a\t?mely frame erreferenée to
place the confusing complexi y of dyslexia in proper per-
spective. However despite the fact that the APP approach
to thé remediation of dyslexia is presently ussp in dozens
of cegterg in Europe, little solid research evidence of its
effectiveﬁess has yet to comé forth. - This may be due in
part to the very individualized nature of the remedial pro-
gram, in keeping with the heterogeneous nature of dyslexia.

As a first step in in;esfigating the merits of Tomatis’
APP approach, the present study will focus on the areas of
petggptual processing and academic achievement durihg tﬁé
remeéial training of five-dyslexic boys. - The researéh de-
sign employed is that of the intensive single case_ study,
each boy being used as his own control. Although no research
hypotheses are set forth, a number of research expectétions
are formulated in terms of the nature and degree of possible
changes that might occur in perceptual processing abilities
and basic academic skills in relation to the APP remedial
t{aining program and it3 different phases.

The first chapter of this thesis reviews the history
of thelcohcept of dyslexia, giving some attention to problems

of definition, research models and-remedial approaches. The

second chapter describes the research design used to carry




out the present investigation. The third chapter gives a

 detailed account of the diagnostic findings and APP remedial

training program for each of the five dyslexic boys. The

 fourth chapter presents the results of the treatment program

in terms of changes in perceptual processing abilities and
academic achievement. The fifth and final chapter discusses
these results in terms of the research expectations and

future research directions.

’
—




CHAPTER 1
REVIEW OF THE LITERATURE

Although children suffering from dyslexia were first
described over 75 years ago, the disorder remains somewhat
of an enigma. Its study has been plagued with prbblems of
definition and diagnosis, with a diversity of orientations

as to etiology and remediation, and with research findings

.0f frequently inconclusive or conflicting nature.

A. A. Tomatis (1972a, 1972b, 1974) has proposed gis
Audio~Psycho~Phonological Approach (APP) for the understand-
ing, diggnosis and treatment of dyslexia. This approach
might in theory provide answers to sdme of the major obsta-
cles encountered thus far in dealing with this disorder. How-
ever Tomatis' definition of dyslexia is broader than that
generally entertained, and little solid researcﬁ evidence
has been advanced to date in support of his claims of success-
ful treatment of thousaﬁds of'afflicted,youngsters. Beyond
anecdotal-reports,'little is known about what changes actually
occur during and after an APP training program. Further, it
is ndf clear how tﬂis program might be evaluated without vio-
lating its individualized nature. |

The present study proposes_éo investigate the extent and
nature of changes in the perceptual processing abilities and

baéic academic skills of five dyslexic boys participating in




a-lo-month APP remedial training program. This first chap-
ter presents the issues relevant to _this study in five sec-
tions. The first section outlines the historical backgrOund
of the concept of dyslexia with particular attention to the
recent emergence of the field of learning disabilities.
Special emphasis will be placed upon "the definition of dys-
lexia and upon research models in dyslexia. A second’ section
will focesﬂpn the remediation of the disorder. Tomatis' con-
cept and remediation of dyslexia will be elaborated upon in

a third section. The fourth section contéids,a review of
research findings and directions-in the areas of basic aca:
demic skills and perceptual processing abilities as they re-
late to dyslexia: these areas may be relevant to the study
of the effects of APP training. The fiftﬁ and final section
deals with the research problems; the research proposal and

the research expectations.
e ' "

The Concept of Dyslexia

:Three general phases can be delineated in the history
of the concept'of'dyslexia: an initial period of descrigtion
and identification (1860-1917), a period.of analysis and
discussion‘f1917 to about 1960), and a period of rapid

development and disarray from the early 1960's to date.

Phase One: Description and Identification (1860-1917)

The disorder called dyslexia was gradually identified

during thlS period although at flrst it was not yet differ—

v
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entiated from aphasic disturbances. 'According to Thompson
(1966) and Critchley (1970), medical men made the greatest
contribution during fhis phase. 1Initially European neuroclo-~
gists studied the losé of previously acquired langu&ge and
literacy skills in adults as a result of brain trauma. Later,
around the turn of the century and with the advent of progres-
sive education, ophthalmologists were called upon to examine °
chfldren experiencing difficulty in learning to read. .
In the 1860's, as a result of his study of aphasiclpa-
tients, Broca localized a speech zone in the frontal area of
the left temporal cortex (Schuell ét al., lQG}). In-EPe
1870's, similar studies led Bastian and Wernickg to state
that reading énd writing depend upon the coordination of
many‘cortical centres, that Bfoca's speech area is vital to
these functions, and that verbal ability+in turn depends upoﬁ
an intact auditory centre for its inception (Penfleld and
Roberts, 1959). Kussmaul, ln 1877, first descrlbed an apha—'
sic loss of-reading.aﬁility in the presence of intact_vision,'
speech and intellect: he referref to this as "wowrd-blindness"
{Thompson, 1966}). In 1977, Charcot described a similar pure
condition as "alg;ia" while Berlin, again in 1877, offered
the term "dyslexia" for cases of slow and hesitant reading
rather than~tota1 loss (Critchley, 1970; Tomatis, 1972a).
Other aphasiologists such as Trouéseau, Ogle and Finkelnburg
resisted notions of localizatibn of functions or purity of

symptoms: they were struck by the complexity of language

functions, by the aphasic's impairments in memory and symbolic




activity, and by the appearance of uninhibited behaviors
(Tomatis, 1972a).

The English ophthalmologist' Morgan (1896) was the first

' to describe as "congenital word-blindness" the condition of

Q; teenage;boy of good health and intellidénce, normal vision
and Qithouﬁ sién of brain damage, yet unable to learn to réad
despite his and his teacherds vigorous efforts. By 1909,
over forty similar reports had surfaced in Europe, North and
South America, according to McCréady (1910).

The Scotch ophthalmologist Hinshelwood (1896, 1900, 1912,
1917}-s£udied many such children closely over a beriod of ‘two:
decades. 'In addition to reading difficulties, he noted visu-
al memory problems in spelling‘su&h as improper seguence oOr
omission of letters. In his landmark monograph entitled

Congenital Word-blindness, {(1917), he attributed the disorder

to an agenesis of the angular gyrus of the left hemisphere,

. ~ _ ' ’
reserving the term dyslexia for less severe cases. Hinshel- |
wood believed that many intelligent youngsters were being
dismissed as imbeciles because of dyslexic problems.

The contributions of two psychologists, Edmun B.'Huey
and AugustajyBronner, deserve mention here as they foretold
of important areas of future study. Huey, an early investi-

L
gator of the normal process of attaining reading proficiency,
stated that:
v
... to completely analyze what we do when we read
would almost be the acme of the psychologist's

*  achievements, for it would be to describe very many
of the most intricate workings of the human mind,




as well as to unravel the tangled story of the most

remarkable specific performance that civilization .

has learned in all its history. (1908, p.6).
Bronner {1917), studied the naturelof perceptual processing
in the reading behavior of seven boys with language disabili-
ties. S8he concluded that their reading problems stemmed from
a lack of synthesis of visual, auditory and motor functions
at perceptual, conceptual, ;ymbolic and memory levels.

Hinshelwood's-monograﬁh (1917) and Bronner's study (1917)
bring to a close the firsthphase of the history of dyslexia
by shifting emphasis from the identification to the anal§sis

of the disorder.

Phase Two: Analysis and Discussion (1917-1960)

This second phase occurred lafﬁely in the U.S.A. and
Scandinavian countries. At the risk of oversimplification,
one can delineate three main orientations: the bio—medical,
the psychoanalyﬁic and the psycho-educational. - \\-

The bio-medical orientation. The psychiatrist and N\

néuropathologist Samuel T. Orton champiohed the bio-medical
tradition from the mid 1920's to his death in 1948. In his
intensive case studies of dyslexic childrén he could find

no evidence for-org;nic pathology although he found the |
similarity of symptoms to those of true aphasics instruétive.
Orton was iﬁtrigued by the dyslexic's visual problems: the
tendency to reverse the order of letters in words and words
in sentences, and the unstable recognition or recall of the

. orientation of letters. He called such confused perceptual




modes "strephosymbolia" (Orton, 1928a), which means "twisted
symbols", in the belief that they;we;e a key factor in read-
ing and spelling probiems. Orton was also-impressed by the

frequency of left orlincomplete handedness, mixed dominance

of hand, eye and foot, as well as speech and motor problems

in dyslexic children. A high familial incidence of delayed

sbeech, stuttering, lefg—handedness, abnorﬁal clumsiness and
weak academic skills was also noted.

Orton (1928b) pogtulated a physiological defect to ac-
count for such problems. He proposed three levels in the
evolution of the cortical areas of the brain: the sensory,
elaborative and associative,. ﬁé stated that-at the highest
sassociative level, the left master hemisphere sH;uld normally
come to control the right minor hemisphere in mqtters'of co-
ordinated action such as speech, reading, spelling and writ-
ing. Hé felt that a spgcific reading prgblem called strepho-
symbolia occurs when mirror iﬁages of letters and words,
located in the non-dominant hgmisphere, are not adequately
suppressed'ovef time because of slow or incomplete attainment
of cerebral dominance. For Orton, such a condition impedes
easy associative linkage with meaningful auditory engrams of
the left hemisphere. It also creates orientation problems
and inconsistent lateral preferences.

Orton (1937) attributed this physiological faiiure to
a developmental lag. He added that genetic influences were

at play and that emotional problems, although important, were
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: always secondary to the learning problems. Optimistic that
such-a lag could be overcome by proper remedial techniques,
Orton contributed to the development of the well known
Gillingham-Stillman (1936) multisensory teaching approach.
Orton (1937} cautioned however that each case of strephﬁsym—
bolia entails an individual problem requiring thorough diag-
nosis and personalized remediation. He warned that the
search for simplified universal formulas and blanket pre-
scriptieps would lead to error.:

Strephosymbolia eventually came to represent not just
lvisual perceptual problems but a language-related syndrome
of many manifestations, éeveral or all of which might be
present in any one case. (Orton, J. L., 1955). Amcong the
most frequent characteristics are: poor oral reading, funda-
mentally poor spelling, errors in the .orientation or order
of letters, delays or defects. in speech and language, delayed
or incomplete establishment of.-unilateral cerebra} éominance,
the absence of neurological or primary emotional factors, and
a familial incidence of language as well as laterality prob-
lems. Interestingly, Orton (1942) later added that another
index of laterality more closely related to speech and reading
would be more revealing of confused dominance than problems
of eye, hand;and foot laterality. |

Over the years Orton's concept of strephosymbolia has
been frequently dismissed because‘the error patterns in read-

ing, spelling and writing are not adequately explained in




terms of competing mirror images. Furfhermore, some neuro-
‘logical propositions such as the suppression of the minor
hemisphere have only recentﬁ& found some support (Masland,
1975). He is credited with broadening the concept of dyslexia -
or'ﬁord—blindﬁess to that of a specific language disability
'involﬁing incomplete unilateral cerebral dominance. He also
related this to a correctable form of physiological delay.
'Many othér clinicians and researchers have maintained Orton's
tradition with their own personal emphasis or modifications.

| Bender (1951, 1956, 1957, 1975), an early‘gésociate of
Orton's, uses the terms dyslexia, specific reading disability
and specific language disability interchangeably. She at-
tributes these conditions to a maturatiopal lag restricted
to recently evolved and poorly stabilized areas of the brain
affecting language, dominant cerebral control of manuél and
occular functions, and spatial orientation. Such a matura-
tional lag is characgerized by a plasticity of neurologicél
functipns that allows for a wide variety of symptoms that
often defy classification but permit different investigators
to emphasize those factors best suited to their theories.
Bender adds that such non-fixated plasticity leaves dyslexic
yéungsters with a capacity for accelerated g;owth if a holis-
tic treatment approach is used, an approach emphasizing proper
remedial exercises within a motivating teacher-pupil relation-
ship. Bender has however deviated significantly from Orton's

views in maintaining that many of the dyslexic's emotional

4 -
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problems such as impulsivity, immaturity and vﬁlnerability

to stress, are part and éarcel of the maturational lag rather
thén secondary reactions. She also suggested that dysilexic
problems could be diagnosed prior to school entrance.

Schilder (1944) also considered dyslexia as due to a
maturational lag, and he too was struck by frequent visual
reversal problems. He chose to emphasize a lack of differ-
entiation and integration of both visual and auditory cere-
bral structures which renders attempts at symbol-sound decod-
ing and encoding very difficult.

Silver and Hagin (1960) found that dyslexic children,
as described by Bender, did not outgrow their difficulties
if left unassisted. They were mainly impressed by the per-
vasive temporal and spatial disorientation these youngsters
manifested: poor visual figure-ground stability, vague body
image, immature posture and reflexes, unclear notions of .
rightland left, and unclear grésp of time concepts. Such
symptoms were attributed to a lack of clear-cut cerebral »
dominance for language.

De Hirsch (1954) interpreted the many symptoms of the
dyslexic's organismic immaturity within a ge#talt framework:
pre—readiﬁg skills of visual, auditory and kinaesthetic

1
nature were deemed insufficiently developed and integrated
into a gestalt experience to provide the proper basis for
reading. She maintains that perceptual and cognitive growth

are due to the attainment of gestalten rather than to the




- large percentage of three to five-year-olds with speech de-

10

addition of new skills. De Hirsch also found that dyslexic i
problems could be pfedicted before-school, especially in a
lays. A
Hallgren (1950) carried out an in-depth study of the
f;milies of Swedish children affected with congenital word-
blindness.‘ He found a very high incidence of speech and read-
ing problems, concluding that the coﬁdition is inherited and
geng;ic in nature. ¢
The Danish neurologist Hermann (1959), in describing
congenital word-blind children, confirmed some of‘Orton's find- f
inds in regards to conqued dominance and hereditary influen-
ces. He was however more impressed by the directional con-
fusion résulting from inadequatély developed left hemisphere
dominance. Afflicted youngsters manifested an inability to
orient themselves in space and unclear body image; their poor
concepts of direction and sequence affected all symbél sys-
tems such as reading, spelling, arithmetic and musical signs.
Hermann specified that diagnosis of the disorder did not de?
pend on any simple pathognomﬁc sign but on the appraisal of
a whole configuration of findings together with the history.
In France, Launay (1960) also agreed with many Ortonian
concepts. He recognized a familial factor but hesitated in
accepting genetic transmission as a cause. Instead he opted

for cultural transmission from a linguistic base.

.. In general, the aforementioned cliniciahs analyzed and
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discussed a distinct subgroup of children: those unable to
aéquire normal reading and Spelling skills despite adequate
intelligence; educational and cultural opportunity, while

free from gross sensory, neurological or primary emotional
handicaps. Such children hévg been described in different
countries and under various labels. Despite lack of agreément
as to thg importance of various symptoms, the disorder has
been described often encugh to warrant recogniticn as a lan-
guage-related syndrome ;ometimes called dyslexia. It is often
believed to be of hereditary nature and to manifest itself

as a maturational lag.

The psychoanalytic orientation. Psychoanalyfts, during

th{s second historical éhase of the concept of dysiexia (1917
to about 1960) maintained that emotionai inhibitions were

at the root of reading problems. Two main forms of impedi-
ments have been described. First, a psychogenic inhibition
of visual recognition becauselthe organ of.sight had been
misused for shameful sensual or aggressive purposes that
aroused too much anxiety (Strachey,‘1930; Klein, 1931; Syl-
vester and Kunst, '1943). Secondly, a fixation at a pre-

school level of personality development because of unhealthy

1.

‘parent-child interactions such as maternal overprotection or

dominanqe, and paternal rejection or absence {Klein, 1949;

. / ‘
Jarvis,' 1958). Learning impotence thus reflected a safe and
noncommittal life stance.

Chasségny (1962) and Ajuriaguerra (1957) abandoned the
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tradiﬁional psychoaq;lyt;q approach in favor of the ego psy-
chological perspective. Ego psychology stresses that personal
individuation and adjustment depends on the ?re-adaptivéness
of eqgo givens within a facilitating socio-emotional milieu.
Chassagny views dyslexia as a problem of communication and
self-expression that affects not just reading but also one's
ego givens and integration into the milieu as a wﬁole. Ac-
Eording to Ajuriaguerra, dyslexia refers to a disharmony of
functional maturation, and he points to the contribution of
environmental impacts on the maturational process. These
clinicians stress that language involves more than just ;ords
and graﬁmar, that it interacts subtly with ego givens and
affective experiences. The distinction between primary and
secondary emotional factors in reading-disabled children may
not be as easy to make nor as accurate as has been-sug§ested.

The psycho-educational orientation. From 1917 to about

1960, many teachers and psychologists resisted recognizing
dyslexia as a distinct syndrome. This was perhaps due to

the mistaken notion of dyslexia as an irremediable disease

entity with a fixed symptomatology. Ddring this period, at-

tempts were madg to estimate the size and nature of reading
backwardness: listing such possible causes as absenteeism,
malnutrition, brain damage, emotional probléms and parental
a#titudes (Monroe, 1932; Burt, 1937; Harris, 1961).

Studies of children suffering from various types of non-

-progressive brain damage strongly influenced trends in the
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understanding of learning problems. The p%oneering séudies
of Strauss and Werner (1942), Strauss and ﬁéQPinen (19?7),
Strauss and Kephart (1555) and Cruikshank et éi; (;g§;¥\¥e—
vealed in such brain-damaged children specific éi§é§§£&£§%§
in perception, thinking, memory, concept formation, body |
awareness and attentional mechanisms, disabilities which im-
paired performance in academic skills. This led to the
development of diagnostic tests, classroom strategies and
teaching'proéedures to help these children strengthen énd
integrate subskills required for higher level learning such
as reading and writing. Since both brain-damaged and non-.
brain-damaged children with school learning problems often
display similar symptoms, the above methods‘came to be ap-
plied to all forms of-learning difficulties.

On the basis of work witﬁ aphasias and heariné disorders,
Osgood (1957), Myklebust (1960) and Wepman et_al.'(1960)
formulated theoretical models of the language-~-communication
process which later found application in understanding ré;
lated reading énd writing problems. Osgoode's model for
example led to the development of the widely used Illinois
Test of Psycholinguistic Abilities (ITPA) (Kirk and McCarthy,
1961) which permits a more fefined diagnosis of a child's
learning problems.

Although some of the above clinicians distinquished
between structural deficiencies anq other causes of learning

disorders such as developmental immaﬁurity, the conviction
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grew that most learning problems were rootéd in some form of
brain damage, whether demonstrable or not. The term "minimal

brain dysfunction" (Clements, 1966) eventually reflected this

LY

trend.

Rabinovitch's'(1959) timely attémpt to classify the many
forms of reading retardation provides a convenient marker for
the end of this pefiod of analysis and discussion in the
history éf dyslexia. He suggested three major categories of
children with reading problems:

P

1) Capacity to learn to read is intact but is uti-
lized insufficiently for a child to achieve a
reading level appropriate to his intelligence.
The causative factor is exogenous, the child
having a normal reading potential that has been
impaired by negativism, anxiety, depression,
emotional blocking, psychosis, limited school
opportunity or other external influence. They
are diagnosed as secondary reading retardation.

2) Capacity to learn is impaired by frank brain

damage manifested by clear-cut neurological

- deficits. The picture is similar to the early
described adult dyslexic syndrome. Other
definite aphasic difficulties are generally
present. History usually reveals the cause of
brain injury, common agents being prenatal
toxicity, birth trauma or anoxia, encephali-
tis and head injury. These cases are diag-
nosed as brain injury with reading retardation.

3. Capacity to learn to read is impaired without
definite brain damage suggested in the history
or neurological examination. The defect is
in the ability to deal with letters and words
as symbols, with resultant diminished ability
to interpret the meaningfulness of the written
material. The problem appears to reflect a
basic disturbed pattern of neurological organ-
ization., Because the cause is biological or
endogenous, these cases are diagnosed as pri-
mary reading retardation. (p. 865)
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‘ RaBinovitéh»equateé his priﬁary reading retardation
category with dyslefia. Despite' the neatness of his classi-
fiFation system, he léter confessed that in practiée a diag-
nosis of "secondary retardation with a touch of primary dis-

ability" (1962, p. 76) was not infrequent.

Phase Three: Development and Disarray (1960 to Date)

This third period can be qéscribed as one of rapid
development, with a diversity of research findings and treat-
ment directions, and with some degree of'disarray. on the
one hand a grea£er coordination of ideas and efforts can be
discerned among disciplines involved in the study of learning
preblems. On the other hand a confounging of issues and
territorial wars among some professionals can be noted. Only
the main trends can be dealt with here,‘however two conferen;
ces in the early“lQGO's deserve special co enf.

The John Ho#kins conference on Researfch Needs and Pros-
pects in‘Dyslexia and Related Aphasic Disorders, held in
Baltimore in 1961, brought together professionais from several
fields who no longer guestioned the existence of dyslexia but
stressed the need for a clearer definition and for means of
differential diagnosis. The variability of symptoms from one
case of dyslexia to another was considered characteristic of
a syndromatic condition, and the possible existence of sub-
types was put forward. Participants indicated promising re-
search directions such as the area of intersenéory'integra-

tion and the complex issue of cerebral dominance. Since

-
b
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syndromes of disease in medicine had not been identified b&
large scale surveying, correlating and factqr analyzing of
symptoms or othe; data, the final recommendation called for
investigative experimental and detailed clinical studies.
The proceedings of this confeﬁence were publiéhed in Reading

Disability: -Progress and Research Needs in Dyslexia (Money,

-1962), which set the tone for other future conferences and

publications of similar collaborative design (Bakkerhand

Satz, 1970; Knights and Bakker, 1976; Benton and Pearl, 13578).
In 1963, at another conference sponsored by the Fund

for Perceptually Handicapped ghildren, Dr. Samuel A. Kirk

told several parent groups that he favored smore humane and”

diggnostically useful terms such as "learning disabilities™

to describe children previocusly referred to as perceptually

handicapped, hyperactive, strephosymbolid, brain damaged, or

"minimal brain dysfunction". He excluded from this-grdﬁp

children with gross sensory handicaps such as blindness or

deafness, with generalized mental retardation, and with emo-

tionally or culturally induced problems. In keeping with

the péycho-educational tradition, such a group of éhildren

goes beyoﬁa dyslexia to encompass both of Rabinovitch's

(1959) "ﬁrimary reading‘retardatibn“ and "secondary to brain

damage" categories.. Neurologically based perceptual or cog-

nitive problems form the common factor here. lKirk had offered

the phrase "learning disabilities® as a planning guideline,

not as a new category. However the attending parents seized

o
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this easily misinterpreted term’to create the Association
for Children with Learning Disabilities (ACLD), which spread

quickly throughout North America with staggering effects both

‘positive and negative.

On the positive, the ACLD became a powerful lobbying
force in gaining recognition for the plightnof‘learning dis-
abled children. It secured vast fﬁnding for ré;%Frch and
task'reports on the identification and educational management
of such children (Clements, 1966; Haring and Miller, 1969;
Chalfant and Scheffelin, 1969). It promoted special teacher

training programs, and obtained laws to insure that services

- for LD children will be provided. - Pressure from concerned

parents also led to a Canadian report on the needs of child-

ren with emotional and learning disorders entitled One Mil-

h

lion Children (CELDIC, 1870).

On the less desirable sidé, the term learningldisability
was overextended to include conditions such as mental retard-
ation or severe emotional disorders, thereby creating strain
and confusion in many areas. Kirk (1977) stated tﬁat the
lack of conceptual clarity had become more acute than in the
late 1950's. He enumerated several problem areas e.g., @
"dumping ground" practice had sent many non-LD children into
special LD classrooms; a panacea of new diagnostic and reme-

[ .
dial aids of questionable validity were being. used by unsus-

‘pecting parents and teachers; territorial wars had-arisen be-

tween professionals eager to claim their right to work with

A

-
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the LD child; and special teacher training programs had been
prematurely and inadequately set up, leaving their graduates
illnprepqged'to meet e#pectations. Finally, according to
Kirk, the literature was béing flooded with "pseudo—research“;'
studies using the wrong subjects and asking the wrong ques-
tions about the wrong factors at the wréng age, thereby draw-
ing confusing or contradictory results. Kirk (1977); Cruik-
shank (1977) and Ames (1977) have all recently felt the need
to clarify issues and attend to the disunion created by the
overly rapid expansion iﬁ the learning disabilities fieldﬂ
Among other trends apparent since 1960, atteﬁpts t6
link dyslexia and leafning disabilities to personality mal-
adjustment have diminished.’- However Van Meehl et al. (1970j,
proposed a Broad.unifying concept of learning problems that
takes pérsoﬁality dynamics into account. They noted that
children with learning difficulties have a distinct cognitivg
style characterized by the need for "immediate preparédness
%or action". This style, laden with anxiety and insecurity,
involves a narrowing of awareness or a "foreshortening of
. temporal perspective": it interferes with loﬁg—range plan-
ning, complex discrimination and the maturation of verbal-

symbolic behavior.

Within the psycho-educational field, non-academic learn-
ing disabilities have been recognized. Afflicted children
have difficulty understanding varioys aspects of social and

self-perception such as the relevance of time, gestures and
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facial expressions (Johnson and Mykle , 1967; Bryan and
Bryan, 1978). )
Proponents of the psycho-educational and bio-medical
approach have concentrated on questions concerning perceptual
processing dysfunctions that may underlie learning probleﬁs.
Research thus far indicates that problems of attention,.dif-

ficulty with complex tasks or tasks that make heavy demands

on language skills are significant disabiiﬁg facteors (Bryan,

1974).

The specialized field of neuropsychology, which studies
brain-behavior relationships, has promoted the development
of tests that more accurately assess cortical functions.
This may allow a more in-depth investigation of such}perti—
nent issues-as brain mqturation, cerebral dominance and in-
formation processing (Rourke, 1975, 1978; Knights, 1978;
Knights and Bakker, 1976}. | |

A noteworthy trend since the 1960's has seen several

'inVestigators trying to analyze the normal process of acquir-

ing competence in reading, relating this to language develop~-
ment as well as to learning disabilities (Fries, 1962; Luria,
1966; Wiéner and Cromer’,, 1967; Bannatyne, 1971, 1973; Goodman,
1972; Gibson and Levin, 1975). These analyses indicate at
least two main steps in the mastery of the reading process:

an early stage of basic skills dealing more with perceptual
phenomena, and a second stage of comprehension that depends

more on conceptual and language abilities. In the first stage,
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visual symbols (letters) are encoded into the sounds they
represent, and these sounds are then decoded into meaning.
This requires attention and s;me visual discrimination. It
also leans heavily on good auditory and articulatory skills,
and on phonetic strategies to ogganize sounds into syllables
and words. Fﬁrther, a good vocabulary facilitates the task
through a quicker identification of words. 1In tiﬁe these
'basis\fkil;s should become automatic. The second stage of
comprehension involves quick extraction of meaning from
strings of words on the basis of one's linguistic ability,
communication skills and experiential background. Anticipa-
tion or guessing from minimal cues is important here (XKolers,
1972). Once this second stage becomes fluently automaticf
reading itself becomes a 1iving language.

While all investigators ofCrhe reading protess recog-
nize-éood language ability as a prerequisi%sito the compre-
hension stage, hany add that a good language-communication
base is also indispensable at the basic skills stage. Goodman
(1972) makes the point that overemphasis on the teaching of
decoding skills in the absence of a proper language base may
actually hinder pfogress in reading. Research by Shankweiler
and Liberman {1972, 1976) confirms the relevance éf speech
and language in understanding reading and reading problems.

Another trend concerns efforts to deal with the hetero-

geneity of dyslexia. Money (1962) and Klassen (1972) both

consider dyslexia as a syndrome of many poésible manifesta-
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tions, none of which in' itself is diagnostically unequivocal.
Both authors alluded to. possible subtypes of the di;grder.
Johnson and.Myklebust (1967) énd Boder (1971) have described
two groups of disabled readers:‘one deficient in wvisual-
spatial skills and the other in audiophonic or linguistic
skills, Mattis et al. (1975) describe a third group defi-
cient in sequential analysis and grapho-motor skills. Xins-
bourne and Warrington (1963) have isolaéed a carefully de-
fined subgroup of retarded readers on the basis oﬁéa charac~
teristic pattern of performance of the WISC, a séelling test
and finger differentiation tasks: the .subgroup has been
labelled the developmental Gerstmann éyndrome. Such a searéh
for‘subtypes may help attain definitional clarity and clini-
cal homogeneity.

~ The heterogeneity of dyslexia may"also reflect a develop-
mental phenomenon, the symptomatic picture changing with the
developmental age 6f the child. Benton (1262), Birch and
Belmont (1965), de Hirsch et al. (1966) and Reed (1967) have
indicated that younger children (5 to B8-year-olds) with read-
ing problems show a higher incidence of simple non-language
def;cits e.g., in form perception, -visual-motor performance
and manual laterality. Older children (9 to 12 years‘of age)
tend to show greater impairment on higher level conceptual
and interpretive tasks, particularly on language ékills and

right-left discrimination (spatial representation).

] This developmental perspective can be extended downward
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to preschool years. Jansky and de Hirsch (1972) demonstrated
that reading failure ceuld be predicted from select test data
at a kindergarten level. De Hirsch (1954} had indicated,
earlier that dyslexia could be prediéted at three to five
yeé}s on the Easis of motor speech delay, developmental word-
deafness and severe dyslalia. Condon's (1975) research sug-
gests that future reading problems are indicated in some
neonates on the bqsis of subtle disturbances of bodily move-
ments in response to sounds. De Quiros (1976) holds that
similar predictions can be made with neonatés, infants and

toddlers on the basis of vestibular and postural'disorders}

) Shankweiler (1964} underscoréd the need for some form
of theoretical framework that gould account for the many
correlates of dyslexia while focugsing on pertinent key fac-
' tors, thereby giving some direction to research and practice.
Satz et al. (1975) have propesed such a framework. They
postulate that reading disability reflects a lag in the
maturation ¢f the brAin, especially in its left hemisphere.
This maturational lag differentially delays those skills -
which are in primary ascendancy at different chronological
years. ' In early sghool years, visual perceptual and cross-
modal sensory integratioﬁ skills necessary .for beginning
reading would be' delayed. 1In later school years, conceptual
and - linguistic Fkills necessary for reading at a comprghen—

sion level would be delayed as earlier sensory-perceptual

skills would be catching up. This theory is presently’ being
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researched in a complex longitudinal study (Satz et al.,
1978} . |

Mucchielli and Bourcier (1964) offer an existential
frame of reference. They propose that the dyslexic's world
is unstable and full of double meanings: In the . -normal child,
body schema and laterality, time and space concepts as well
-as value systems help stabilize one's grasp of the universe.
In the dyslexic child however, these stabilizing agents are
seen as defective or underdeveloped, leaving him with a con-
fused and syncretic perception not only of letters and words
but also of other people, of one's own being and of one's
life-space as a whole. Consequently the dyslexib child is
cohpemmed to an ambivalent and unstable existence that does
not allow access to a normal analytic and symbolic level of
cognition. In essence, dyslexia is not restricted to school
learning: it hinders social relationsﬁips, ego and self
development. Mucchielli and Bourcier suggest many possible‘

causes of this disturbing instability, ranging from mild

hearing loss and vague body image to intrafamilial communi-
cation problems and modern society's shifting value systems.
They add that proper treatment of dyslexia involves a good

fit between the personalities of the child and the remedial

teacher, considerable drill and "overlearning" in academic

-

work, and a restructufing of the child's familial-social

' relationships to suppoft academic progress.

In the same vein, Sapir and Nitzburg (1973) submit that
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the study of learning problems has become too specialized

- and divorced from the affected child's everyday life and
being. fThey opt for a developmental—intergbtionai approach
to assessment anﬁ reseafch, and for. a holistic apg;gach to
treatment.

In terminating this historicgl review, it is evident
that the concept of dyslexia remains cbmplex and difficult
to grasp. Although few facts.about the disorder can be
stated with certainty, some guidiné notions can be advanced.

1. £§%pecial type of reading problem, often called .
dyéiexia, has been referred to when a significant discre?ancy
between a child's reading achievement and potehfial ability
cannot be attributed to sensory defects, brajn damage, pri-
mary emotional proSlems, socio-cultural disadvantage or lack
of educational oéportunity.

2. Dyslexia manifests a wide variety of symptoms, none
of which is diagnostically unequivocal. It is often con-
sidered as a syndrome, and different subtypes of the syndrome
‘may exist.

3 In the majority of cases, dyslexia seems to be a
language—related.phenomenon.

4, The disorder may be developmental in nature, its
symptoms changing over time. Research indicates that it can
be predicted before the reading task is faced in school.

5. A genetic or constitutional basis has freéuently

been postulated. Familial patterns present themselves.
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6. Conservative estimates of the incidence of dyslexia
vary between 5 and 10% of the school population (Thompson,
1966, 1. XIL-XVI). | )

7. Male dyslexics definitely outnumber female dyslexics.

According to Bannatyne {(1971), this is in the order of 4 to

1 in moderate cases, and 10 to™l in severe cases,

The Definition of Dyslexia

Research findings on dyslexia have often been inconclu-
sive or contradictory, in part due to poor case selection or
inadequate definition of the population. This has been par-
ticularly evident from 1963 on as the broader learning dis-
abilities category became overextended in a confusing man-
ner.

To overcome this problem, Applebee (1971) and Torgeson
(1975) suggest Eisenberg's (1966) definition of a specific
reading disability. Eisenberg (1962, 1966) uses this term
interchangeably with dyslexia.

Specific reading disability may be defined as a

failure to learn to read with normal proficiency

despite conventional instruction, a culturally

adequate home, proper motivation, intact senses,

normal intelligence and freedom from neurologi-

cal defect. (1966, p. 360).

Unfortunately this definition, like many others, is ar-
rived at by process of exclusion: specific reading disability
refers to the unexplainable leftover population of reading

problems after a host of possible causes has been eliminated.

As clear as this definition may seem, its criteria may not
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always be easily applied. While sensory disordexrs are more
readily evaluated, a neurclogical examination of a child with
reading problems may be incontlusive as a result of the pres-
ence of soft neurological signs or miid EEG variaticns. The
presence or absence of emotional problems, and the degree to
which they repreéent a cause or an effect of a reading dis-
order, is equally difficult to distinguish‘in many cases.
Such distinctions may not always be relevant: Wepman (1962)
and Rutter et al. (1970) suggest that specific readihg dis-
ability and antisocial behavior may have- something in common
rather than one being an effect of the other. 'The presence
or absence of cultural, domestic or educational disadvantage
is hard to evaluate without some notion of what might or;might
not be acceptable. The criteria of normal or adequate intel-

ligence, conventional instruction and proper motivation are

open to interpretation. F example, an IQ of 90 or more has

often been employed as an findicator of hormal intelligence
" while some hold that the/psychometrically dull or borderline
children have adeguate/ intelligence and can be dyslexic at
that level. Overall Eisenberg's definiti?n serves as a
general guideline bit aves much to be desired in its ap-
Plication to individual cases. | P
In addition to exclusion criteria, a special education :
criterion and a-discrepdncy criterion may be used to define

dyslexia.

The special education criterion refers to the fact that
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the poor reader could not profit from a regular.cléss program
despite adequate attendance.and motivation, and that special
remedial technigues are required. The difficult question of -
what constitutes a regular program or its proper delivery is
often given insufficient consideration here.
The discrepanéy criterion is the one most frequently
\\//;mployed, and it too remains problematic. A discrepancy of
two or more years behind expected grade level in reading
has often been used to define a significant reading probiem.
Unfortunately this procedure Efoduces psychometric incongrui-
ties: wusing data provided in fhe 1965 edition of the manual
to the Gates-MacGinitie Reading Tests, a two-year lag would
be found in® 2% of third graders and in 30% of ninth graders.
This problem can be partly solved by using variable cut-off
markers depending on the age of the child. Rabinovitch .
(1959) has suggestéd a minimum of a ‘one-year delay in achieve-
ment for the lO—year—bld and under gfoup, 1% to 2 years deiay
for older children. But even this remains inadequate in
identifying bright dyslexic children able to compensate in
their reading. -~
An alternate discrepancy method uses a deviation score,
with perhaps the lowest 10% of any group on a reading achieve-
ment test being considered dyslexic. While this overcomes
difficulties inherent.in the previous formulas, it raises
p

other confounding issues such as differences in quality of

instruction or socio-economic status between student groups.
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Myklebust (1968) proposed a more sensitive discrepancy
criterion using a Learning Quotient, a measured relation

between learning potential and achievement.

In reading, a child's Learning Quotient = Reading Age
Expectancy Age

Expectancy age is derived from. the average of a child's
mental age, life.age and grade age. To calculate mental age,
the higher of either ﬁhe Verbal or Performance IQ of the WISC
is empioyed, a procedure considered more equitable since dys-
lexics are often impaired in their intellectual abilities,
especially so in verbal skills. Life age"’o:-chronological
age, is incorporated‘because it reflects physiological matur-
ity. Grade age provides a measure of a child's school learn-
in@ experience. After calculating this formula, Myklebust
recommends a Learning Quotient of .90 as a cut-off point: a
quotient of .89 or less constitutés the basis for classifi-
cation as a learning disability. This method improves con-
siderably upon the previous formulas although Gaddes (1976)

-~ ,
cautions that it is most useful with children in the middle
IQ rapge. ‘ |

’

Rutter et al. (1970) have employed a multiple regression

" equation, using IQ and reading scores, to obtain an even more

accurate estimate of true learning 'deficit. This approach

may be more suitable for children across all IQ ranges al-

. though it does not takeéccountof large differences between

"Verbal and Performance IQ ratings. .

Weiner and Cromer (1967), Torgeson (1975) and Doehring
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(1278) point out thgt in applying discrepancy formulas,ra
single measure of'reading is inadequate. Reading is a com-
plex process and its evaluation should tap not oﬁly simple ,
word recognition but also word meaning and passage comprehen-
sion. Gaddes (1976) questions whether other academic skills
should not also be assessed. Walker and Cole (1965) and
Myklebust (1971) found spelling performance to be a better
indicator of learning problems than reading behavior.
Rabinovitch (1968) adds that dyslexia affects arithmetic
skills although not to the degree fhat it affects reading.

T+ seems to the writer that in diagnosing dyslexia, the
above-mentioned issues should be taFen into account. 2 com-
prehensive operational definition, making th best use of
the previouslf described criteri& and keeping in mind the
évolution of the concept of dyslexia, seems desirable.

As a step in this direction the writer proposes the
following composite definition of dyslexia whereby Kirk's
(1977) description of a learning disability has been slightly
reworded to include Eisénberg's (1966) concept of specific
reading,aisability“and Rabinovitch's k1959) concept of pri~-
mar; reéding retardation.i This composite definition defines
dyslexia as a psychological and/or neﬁrological impediment
to perceptual and/or communicativ; behavior which manifests
itself in significant discrepancies among specific bghaviors
or between estimated potential and academic achievement (dis-

crepancy criterion); which is not primarily due to severe

Ay -
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mental deficiency, sensory handicaps, brain damage, emotional

rl

problems, socio-cultural disadvantage or lack of opportunity
L}

'to learn (exclusion criterion); and which requires remedial
A

procedures over and above the teaching offered in a regular
classroom setting (special education criterion). |
This operational definition retains most of Kirk's ideas
while addiﬂé brain damage to the excluded conditions.l Eisen-
bergis gnd Rabinovitch's concepts are more clearly elaborated
upon, while adding the special education criterion. The dis-
crepancy criterion can involve one or more measures of aca-
demic achievement or other non-academic measures as employed

in preschool evaluations. Such a definition should contrib-

ute to better research endeavors.

Research Models in Dyslexia

Eh)
The heterogeneity of dyslexia constitutes a major prob-

lem in the investigation of this disorder. Thus far, tradi-
tional research approaches such as the population coemparison
strategy and the specific deficit analysis strategy have been
of limited uéefulness in understanding and helping disabled
learners (cf. Torgeson, 1975; Miechenbaum, 1976; Doehfing,
1976} . .Three alternate approaéhes have been suggested: the_
-search for sﬁbtypes, the use of more complex resegrch models,
and the use of the intensive single case study.

In the search for more homogeneous subtypes of dyslexia,

investigators have identified two relatively broad groups:

one deficient in visual-spatial skills and the other in audio-
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phonic or linguistic abilities {Myklebust and Johnson, 1965;
Boder, 1971;_Mattislet al., 1975). Some evidence has beeh
found for a third grou§ with problems in_sequential analysig
and graphomotor skills (Ingram, 1969; Mattis et al., 1975).
According té Masland (1979) children with auditory and lan-
guage difficplties account for apprsﬁ}métely 60 percent of
the cases in the above studies. 'A much rarer subtype called
the developmental Gerstmann syndrome has also been delineated:
affected children manifest probiems‘mainly in finger agnosia,
right-left orientation and arithmetic (Kinsbourné and Warring-
toﬁ, 1963). The use of such subgroups in research may lead
to more conclusive and helpful reéults;
J Wiener and Cromer (1967) and Applebee (1971) each out-
line six médé}s for conceptualizing reading problems, ranging
from a simple model where reading disability is a unitary dis-
order derived from a single causative factor to models iﬁ—
volving more than one type of reading disability with more
than one contributing agent and with complex interactions
‘between both dimensions. They both urge tﬁe abandonment of
the.most simple models and propose that the complex nature
of dys%exia is best approached through Ehe more complex models.
géplebee cautions that the sfatistical methéd must fit the
conceptual'quel invoked: more complex models may require

’

considerable statistical sophistication. Satz's (1975, 1978)

maturational lag research program attésts to the heuristic

value of using complex models.
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.Guthrie {1973) proposed two résearch models: an assembly
model whereby reading requires a group of subskills that
develop independently, and a system model which contends that
reading develops from a system of interdependent1subskills.
His own researc@ found fhat the system model was appropriate
'to normal readers and the assembly model was more appropriate'
for reading-disabled youngsters. He concluded that a lack of

interfacilitation among subskills may be one source of read-
"

Ll e .
ing difficulty. :

-

Money (1962L, Torgeson f1975) and Meichenbaum (1976) all
recommend the inéénsive single éase:study as an alternate re~
search approach to dyslexia. Despite methodological problems,.
case gtudies have in the past led tolimportant insights use-
fullfor treatment purposes, for tﬁeory buiiding and‘éor the
sénerapion of 1argér scale researéh-hypotheses. '

. Money (1962) reports the consensus of several profes-

sionals that the, syndrome-like features of dyslexia would not

!

likely yield to large group research. A preference for in-

" vestigative experimental and detailed clinical studies was

stated.

Torgeson (1975) indicates that group approaches and data

often hide significant variables by averaging them out or

again grant them to uch imbortance. Though replicable,’
- " '

such results may offer little direction for remediation. 1In

encouraging the use of single case research, Torgeson adds

”\,-

that: Q . ) ‘ ) &
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Because they start with the child himself, clini--

cal observations may point to problems of central

importance which are missed by more rigid research

approaches that operate within a specific theo-

retical or methodological bias. (p. 340)
Torgeson also favors a greater emphasis on process-oriented
evaluation wﬁereHy how a youngster performs or obtains a
test score is given as much importance as the test score it-
self. The case study approach is well suited to such an
emphasis. -

In the same viéw, Meichenbaum (1976) favors a sfcase study

approach to learning problems, using the child as his-own

'c09trol, analyzing the tasks faced by the child, and determin-

ing how the child manages to fail or succeed on the task as
well as how his cognitions (i.e. self-statements énd images)
influence performance. Meichenbaum refers to this as a cogni-
tive-functional approach.

In short, group research using subtypes or more complex
ﬁodels'of the disorder as well as the intensive single:pase
design may both have merit in dealing with the cbmpiéfitf,of

dyslexia. In addition, Bannatyne (1975) encourages research

reviewers to take a sligptly more tolerant attitude towards

.

basic exploratory studies.

The Remediation of Dyslexia
Reﬁedial appfoaches to dyslexia are aé varied and numer-'
ous as the concebtuai orientations presented earlier. ‘Howevér
the majority of remedial methods available consists of ﬁeach-

ing strategies that help the dysiexic child cope with the

| ™
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reading, spelling and writing demands of the classroom. Some
of these approacﬁes provide temporary crutches to ease the
child's plight, others lean heavily on rigid structure and
lengthy drill. ?ome mEthoiZ‘iij?? an auditory-phonetic empha-
sis while others favor a vithal-perceptual bias. .,Certain -
approaches are taught analytically, others ;ynthetically;
Wheread one system may stress explicit learning of basic de-
coding or syllabication, another allows the child to learn
them implicitly. While all these methods claim some degree
of success, reviewers (Botel, 1968; Mfers and Hammili,‘1969;
Harris, 1970) underline-the dearth of well designed suppor-
tive research. .
Johnson (1978) appropriately points out that in view of
the heterogeneity of dyslexia, researchers and clinicians
should analyze the characteristics of each child for whom a
particular remedi;l teaching approach may be suitable. The
pinp?inting of distinct subtypes of dyslexia should facilitate
this endeavor. |
, Tarndpol and Tarnopol (1976), on the basis of their world-
wide review of reading and learning problems, indicate that
twonfrequently used approaches, the Fernald (1943) method and
the Gillinghaﬁ—stillman (1960) method, have provided generally -
satisféctory results. Despite this claim, these reviewers
provide no statistical data or quantitive evidence. Both
methods are multiseggp;y in nature but each has a different

‘style and focus. . : . .
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The Fernald method emphasizes the tracing and writing

-of words rather than their phonetic analysis. 1In a very

‘£lexible and motivating forﬁat, the child chooses the words

to learn from his or her experience. According to Kline and
Kline (1975), Fernald reported in 1957 that 62 cases of non-
readers from 8 to 17 vears of age all achieved normal or
superior performance in reading, after being taught by this
method. -Myers and Hammill (1969) suggest however that this
approach may be more suitable for dyslexic children with
visual-perceptual or memory deficits.

The Orton-Gillingham metﬁod emphasizes visual, auditbry‘
and kinaesthetic reinforcement of gsound-symbol associatiqps.
Following a highly structured program, reading and-spelling
are taught simultaneously by focussing on auditory patterning
and the phonetic dissection of words. Rawson (1968), in a
longitudinal study of children she taught by this method,

found that as adults they. had advanced academically and pro-

fessionally to a degree at least equal to their non-dyslexic

~

peers. Kline and Kline (1975), in a follow-up study of 216
severely dyslex1c chlldren, reported that nearly 96 percent
of the 140 cases taught by the Orton—Gllllngham method made
impressive gains, whereas only 51 percent of the remaining
children showed similar gains when taught by other methods or
left“ﬁnassisted. At least cone reviewer (Guthrle, -1978)
seriously questions the impartialiﬁy of this recent study.

R

Johnson (1978), in describing this remedial method as multi-
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sensory, synthetic and alphabetic, points out that it may
therefore be better suited to children with auditory pagblems
at the decoding rather than comprehension level.

Proponénts of the psychological information processing
posjtion call for the diagnosis of specific deficits in such
areas as psycholinguistic abilities (Kirk and McCarthy, 1961,
1968), visual-motor (Frostig et al., 1961) and perceptual-
motor skills (Kephart, 1960), in an effort to locate under-
lying sources of scheol learning problems. Remedial programs
involve the isolated training of weak skills or their enhance-
ment through association with stronger skills, in the hope
of improving academic performance. Although these methods
may have some diagnostic validity, serious doubts have been
raised aboht ‘the efficady of their remedial interventions
(Hammill, 1972; Hammill and Larsen, 1974; Mann and Goodman,
1976). Nevertheless advocates of process training stand firm
in their commitment to: this orientation (Minskoff, 1975; Lund
et al., 1978).

A promising research program by Ayres (1§69, 1972) has
delineated, using a large battery of tests, five subtypes of
sensori-motor or language deficits in learning disabled
children. This has permitted é more specialized-application
of'remedial exercises. One subgroup of children character-
ized by a vestibular dysfunction showed gains in language
and academic skills following certain forms of sensory inte-

grative training (Ayres, 1978).
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An alternative approach which does not look for causes
within the éhild, has béen labelled, tongue in cheek, dys-
pedagogia (Cohen, 1971). It attributes learning problems
to deficits in the education the child has been exposed to.
Intervention'procedures involve applied behavior analysis
techniques (Hobbs and Lakey, 1977) and direct instruction
{(Englemann, 1967). The academic areas in which the child is
weak are identified and t;sk analyzed. A systematic teach-
ing program is designed to lead the child through various
task substeps towards a clearly defined goal. The child's
'progress is closély monitored; rewards and reinforcement are
giveﬁ for specific gains. Proponents of this, approach claim
good success although in view of their anti-diagnostic bias,
one cannot say whether they are dealing with dyslexia or
with a more manageable form of underachievement. Neverthe-
less systematic programs with built in rewards comfort and
assist discouraged disabled learners (Tarnopol and Tarnopol,
1976)1 Task analyses have often underscored the necessity
of dealing with crucial problems in attention span (Ross,
1976, 1977). ’ \

Kirk (1977) suggests that the behaviorai'tésk analysis
‘approach is pref?rable for minor learning probleﬁs such as.
those due to poor teaching or lack of schooling. He adds
that perceptual or abilities training seems ju#tified when
training a process for 1ts‘agn sake, especially at the pre-

-

school level, and not in the hope of automatic transfer to

&
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academic skills. For severely disabled learners, Kirk recom-
mends a combined proceés training and task analysis approach
geared to a academic material rather than preschool skills.
In this instance a student's perceptual characteristics and
learning weaknesses are analyzed and matched to the merits

of one or more specialized teaching programs (cf. Johnson angd

Myklebust, 1967; de Hirsch et al., 1966; Bannatyne, 1971).

Psychotherapy is rarely recommended for dyslexic child-
ren as their emotional problemé are Qenerally considered
secondary to their learning difficulties. On occasion, second-
ary reactions such as anger, guilt and sense of défeat méy
require some counselling in additién to remedial work (Eisen-

berg, 1975; de Hirsch, 1975). Even when such counselling is

,not required, good rapport with the remedial teacher is highly

desirable to remotivate the child (Bender, 1975; Jansky and

* . de Hirsch, 1972). Organizing support systems for the child

in the home, ‘school and community should not be overlooked

. in Fhe overall treatment of dyslexia {(Johnson, 1978; Mucchielli

.and ‘Bourcier, 1964).

F

% nuﬁber of medicaily oriented treatment approaches to
dyslexia and learning disabiliti;; have emerged 'in recent
years. Such factors as avitaminosis, glle;gic reactions, and
neurologically based hypefactivity have been'singfed out as
sources of learning problems. Intexrvention has taken the

form of massive doses of .vitamins, special diets, and drugs

with stimulant, tranquilizer.or anticonvulsant properties.
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The arguments and dvidence for and against these controver-
sial approacheé are—;ather complicated, and further research
is awaited. Although increased behavioral stability and
attention span have been attributed to these methods, the

nature of their effect on academic performance remains un-

clear (The New Therapies, 1977).
) Overall, a combined process training ané task analysis
approach to the treatment of dyslexia seems the most justifi-
able. This involves matching the perceptual characteristics
‘and learning needs of a child to a specialized teaching
method such as the Fernald or Gillingham-Sti 1man method.

The emotional needs of the child must also be considered for
sucgessful intervention.

A few longitudinal studies (Rawson, 1968; Kline. and

Kline, 1975) and clinical reports (Critchley, 1973; Johnson,

-1980) indicate that dyslexics who have made marked progress W%K

after lengthy remediation continue to struggle with many

residual deficiencies. They often experience difficulty

reading raéidly or spelling conveéntionally. They write in A

.a brief monotoqsus style with inadequate use, of punctuation.

They admit to a latent aversion to reading. It is conceiv-

. able that these methods may be helping the dysléxic compen-
N

sate as well as possible for their difficulties rather than

. provide a cure for them.
‘Despite the importance of the many clinical progress

reports found in the literature, the writer agrees with Botel

-

"
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(1968) and Johnson (1978) that there is little reliable evi-
dence regarding the success-oé various remedial procedures.
Well designed research is urgently required. The populatibns
studied-need to be more homogeneous. Longitudinal investi-
gations are patticularly indicated: Bannatyne (1975) and John-
son (1978) both suggest that a valid test of curfent methods
should involve at least two years of intervention. Johnson
alsc encourages the use of detailed."N of 1" studies of
remedial approaches éhat.require a more individualized appli-
cation.

Overall, the present‘status of dyslexia and ‘of its re-
mediation underlines thelneed for a comprehengive conceptual
framework capable of putting the many correlates of the dis-
order into proper pexspective, of focussing attéqﬁion on key
factors and of giving direction to remedial as well as re-

search endeavors. An effort in this direction has bken made

by Tomatis (1972a), who has proposed his audio-psycho-phono-

logical approach to the understanding and remediation of dys-

lexia.

Tomatis' Audio-Psycho-Phonological
Approach to Dyslexia

Ll
. rFl
et

Introduction

Alfred A. Tomatis (1977) is a French medical doctor

2

‘specializing in disorders of the ears, nose and throat, and

in disorders of the voice. His research endeavors and clini-

cal practice over the last thirty-five years have led him to

-

%

o
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propose major laws governing the relationship between hear-
ing and speech. He has elaborated upon generally unknown or

poorly understood functions of human audition and their ef-

fect upon speech, language, academic skills, and upon one'gdﬁaf
SRS

.

physical as well as psychological well-being. Tomatis
developed methods of assessing listening and language prob-
lems, as well as a remedial approach to these problems using™\
a cybernetic machine called the Electronic Ear (EE}. These
developments have been framed within a body of?khowledge
called Audio—Psycho—Phqnology (APP) (Tomatis, 1963, 1972a,
1972b, 1974). |

The EE is the main tool used in APP remedial programs.
It assists in the training or re-education of deficient audi-
tory-vocal behavior. APP is defiped as the study of the
interrelationship between a human being's.liétening skills
(Audio), psychological disposition (Psycho) and control of
speech (Phonology). In essence, APP proposes that the en-

hancement of listening skills can improve one's speech, lan-
T Tr——,

., guage, school performance, mood tone and interpersonal rela-

tionships.

APP training has founa one of its major applications in
the remediation of dyslexia. Tomatis (1972a) claims to have
treated over 12,000 dyslexics in the dozens of European cen-
tres using his approach. He maintains that a better under-
standing of the role the ear plays in human adaptation can

put the many confusing symptoms of dyslexia into proper focus.

TS
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'He,asserts that one can thereby envisage an actual cure for

the disorder.

Tomatis' Concept of Dyslexia

Tomatis (1972a, 1979} considers the dyslexic’s academic
difficulties as late indicators of language problems rooted
in primary listening deficiencies. He indicates that these
listening deficiencies generally appear before the child goes
to school or attempts to read. He believes that they are
mainly triggered by emotional factors of sometimeé subtle
nature. These same listening deficiencies are said to affeét.
the youngster's brain such that it is insufficiently prepafed
to make'proper sense out of schooling as well as every day
living. In short, Tomatis affirms that dyslexia is eésential-
1y‘auditory in nature, of preschool socio-affective origins,
and with psychoneurological ramifications.

Tomatis (1972a, 1974) believes that the listening func-
tion, an intentionally directed ability he distingﬁishes from
the involuntary ability called hearing, can.be diminished or
distorted at will., He proposes that a wide variety of pain-
ful experiences in early years_orveven within the womb may -
cause ;.child to reéoil from ifs desire to relate by turning
off the listehing function in one way or another. Disturﬁing
or insufficient interaction with parents, siblings or other
éignificant persons may bring a child ‘to habitually "tune out"

tg, the point where even though hearing remains intact, listen-

ébility has béen 1lost or reduced. Severe ear infections

»
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or allergic reactions may have a similar effect. Or again a
y;ungster may innocently acquire poor listening (and.language)
habits through exposure to or imitation of persons with the
same deficiencies: a dyslexic listening style may be acduired
mucH -like one acquires a distinctive ethnic accent from one's

. parents or cultural setting. Tomatis (1972a, 1972b) firmly
believes that dyslexia runs in families because of sociolin-
‘guistic shaping influences rather than genetic factors.

Once listéning ability has been reduced or distorted for
any length of time, it loses its adaptive flexibility and
becomes ineffective, Speech, language and s&hool‘performaﬁce
suffer in the process as do posture, body image, lateral
dominance and perceptual-éognitive funétfaning (Tomatis, 1972a,
1974); The listening deficient child ' 'becomes dyslexic, i.e.
disorganized in bodily behavior, in‘thought and language, as
well as in his relationéhip to self and others (Tomatis,
1972a) . The dyslexic child's total universe-becomes "dyslexi-
fiedf'(Madaule, 1978) . These far-ranging effects, all of
which play a part in dyslexia, can be best understood and at-
tended to,céccording to Tomatis, throggh revised notions of

what human audition and language entails.

The Ear, Listening, Language and Dyslexia

In arriving at his conceptualization of dyslexia, Tomatis

formulated three laws of auditory-vocal” behavior and elabor-

ated upon four functions of the human ear as well as upon the
1}

nature of human language.

Mo
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Tomatis' first law. While examipg airplane factory
workers who had sustained some degree of higher frequencf
hearing loss after prolonged exposure to industrial noise,
Tomatis noted changes in their voice quality and energy
level. On the spectrograms of the workers' verbalizations,
he repeatedly found that thg frequencies no longer perceived
by their ears were absent'in tﬁeir roal spectfum. This led
Tom;tis (1954) to state his first law: "The voice contains
only what the ear hears" (p. 264). Husson (1957)‘confirmed
this law at the Sorbonne University, calling it‘the Tomatis
Effect, and rephrasing it moré sciéntifically: "The larynx
emits only the harmonics that the ear can hear": |

TomQtis'also observed that these workers could, upon
retesting, somewhat unconscioﬁ;iy alter their hearing thres- .
hold up to thirty decibels for the better or“%he‘worse.' This’
depended-qpon whether they fearéd job dismissal or anticipated
cSmpenSation as a fesult of their hearing ioés. This alerted
lTomatis tqggge ésychology of hearing, or tg the effect of

listening attitudes on audition.

Tomatis' second law. Consultedjbyyoﬁera singers who ‘had
_iost*confrol of their voice in the higher fréquency range, ,f//
Tomatis disco%ered a hearing loss on their audiograms similar

to that of fhe ai¥plane factory workers. ~He hypothesized that
these singers may have damaged their own hearingxfince_they . .;~

were the first to feel the full' impact of their voice, rated /(

at more than a hundred-décibels in volume at a distance of
»
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one metre. He further.hypothesized that the hearing function
_could perhaps shut itself down in a self-protective manner.
Tomatis developed a sound amplification and filtering
system that electronically restored the lost frequencies in
a disabled singer's voice before feeding it bacE via ear-
phones: ‘the voice immediately corrected itself. This led
Toﬁatis to formulate a second law: "If a defective ear is
given the capability of hearing the lost-or impaired fréquen-
cies corwectly, they are instantly and-uﬁconscioﬁsiy restored
to the vocal emission" {(LeGall, 1961,’p. 8—9).‘

' Husson (1957) considers this second law as afphonétory
éhysiological conseguence of the Tomatis effect. He under-
-lines én excito-tonic effect of proper auditory stimulation
'in the 2500 - 3000 frequeﬁcy range, enabling a ;ubject‘to
recover a normal vocal p&ttern.

The auditory—ﬁocal countex-reactions implied here have
been explainedfin'three ways: cybérnetically, i.e. agya
self—mon%toring feedbgck syétem; neurologically, inasmuch as

.

the organs of hearing and speech are interconnected by &

s

number of cranial nerves; and cytoarchitectonically, imasmuch

as various parts of the hearing and speech mechanisms have

evolved from the same basic cellular structures (Tomaﬁis,

1963, 1974). g -

Tomatis' third law.  The restoration effect just des-

cribed wiould however vanish the moment corrective audifory

-

feedback was discontinued. - Tomatis then developed an appa-
_ iy : .

wl
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fieé, by the retention phenomenon, the, self-listening faculty .
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ratus called the Electronic Ear. It allowed a ﬁg;son to hear,

b;‘b’ﬁia modified feedback égdign alternating succession, in either

a éosirable or defective manner. A person could thus be

gradually conditigned to acquire and retain the desirable

mode heaiing with corresponding ;mprovements in speech

and mood tone. This led Tomatis Eg stéte his third law:

"Auditory stimulatign maintained for a determined péeriod modi-

\

of the subject and conseqdeﬁ%ly his phonation® (Le.Gall, 1961,

p. 9). ' '
This rétent%on effect coﬁld‘not be adequately explained

by recogniz?d notions of auditory physiology. Tomatis (1973,

e

1974) later proposed a new theory of human audition to ac-

- count for thlS phenomenon. It emphasizes the-adaptive po-

»
tential of the muscle of the hammer in tensing or relaxlng

the tympanus to incoming sounds, and of the muscle of the
stirrhp on the oval'windo; in regulating inner ear fluid
p&:esé;ure for purposes of reception. Such mv@e play is said
to be centrally controlled. Furthermore, according to this
theory, sound reaches the cochleariand vestibular system via
cranial bone vibration r&Fher Egan through the middle ear

ofsicles.

The musical ear. .Tomatis discovered that good singers

displayed a distinct hearifg curve on their audiogram. Named

»

the "musical ear", this curve is illustrated in Figure I.

;3. - . g a

-

™~
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- ,

‘It a;cends by at 1e$st 6 and up to 12/18 decibels per octave
from the 500 to 2000 hertz range, with a dome in the 2000

;o 4000 hertz range and a slight, inflection from 4000 hertz
t0-6000 hertz. The musical ear is said to favor .a rich voice
as well as smooth and accurate singing. EE training programs
for bersons with auditory-vocal problems can be set up to

aim towards the musical ear pattern.

Prenatal sounds. Tomatis also discovered that music or

a human voice'modified so aélto filter out fregquencies below
8000 hertz, as shown in Figure 2, approximates the kinds of
sounds heard by human foetus before birth. - The foetus can .:
apparently hear from' 4% months on (Eisenberg, 1976) The
‘sounds it perceives, i.e. the mother's 1nternql organs and
especially her voice, are modified ig/ﬁgssing through the
- protective amniotic fluid in such a way that only the highest
frequenéies penetrate within. A mother's words are not dis-
cernible but her speech rythmn and intonation pattern come
through. Listening to music or to a.mother's voice filtered
in prenatal fashion is said to have a calming yet alertinq
effect while instilling the desire to relate (Tomatis, 1963,
19725). It is ?ogtulated that the desire to communicatée
ginds its inception prior to bi:fh through an.intrautefine
" dialogue with mSternal souﬁdg (Tomatis, 1563, 1972b) . Such
‘“’fp:gnatal éounds are frequently used in the initial stage of
EE trajning programs because of their ascribed salutary

effects.
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¥gure 1. Audiometric curve for the musical ear.

;uw
oF .
Lower Middle
0l Bass Speech
Range Range
a0
60} ’
Sl
8of i .
100 .
125 1000 3000

. g
Figure 2. Audiometric representatiop~of prenatal ’H\\J

sounds freguency raggel

’

[PRETIETe)

.2

[ S UCYN P PP




49

The directing ear. A series of experiments brought

fomatiS-to realize that the right ear has an advantage in
controlling spéech and even some aspects of bodily expres-
sion. This is attributed to thé fact that the right ear has
shorter and quicker neural connections with-zgg\}arynx and'
with thegmotor sp;ech centre of the left hemisphere (Tomatis,
1953, 1963). When the right ear takes the lead in self-
listening, i.e. in monitoring one's vocal expression, the
voice is described as richer, speech as more fluent and ar-
ticulated. In addition, facial expressions and hand move-
ments are reportedly better synchronized with vocal emphases
(Tomatis, 1963, 1972;). In view of these advantages, the
right ear has been named the "directing ear" (Tomatis, i953).
EE programs are set up to train towards‘the acquisition of
the right directing ear. , ¥

-

Auditory selectivity. Although a person does not repro-

" duce sounds he cannot heaﬁ,‘he does not by the_same token
.reproduce all those sounds he can hear. Tomatis f1954)-pro—
'posed that good sound reproduction depends upon é listening
ability called auditory selectivity. This is a refined form
of auditory discrimination capable ofrperceiving small fre-
quency variations within the sound spectrum and of discern-
ing the direction of these variations. The relevance of
auditory selectivity is well illustrated in different ethnic

ianguages, each with its characteristic pace and accent that

the non~indigenous find difficult to reproduce. Tomatis '
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(1963) indicates that different ."ethnic ears" form the basis
of well recognized ethnic tongues. A particular ethnic éar
shows a characteristic audiometrig curve as well as one or
more speéifié ZOnes 6f auditory selectivity. These distinc-
tivg‘features_aét upon the neuromusculature of the vocal
organs to produce distinct ethnic tongues or accents. Speci-
fic EE exercises are said to facilitate second language
;%ffning through thertraining of the appropriate auditory
pétterns. \ ‘

The functions of the ear. The EE treatment of child-

ren and adults with auditory-vocal problems brought about
unexpected gains in energy level and attention span, bodily

awareness and cooxdination, laterality of eyes and limbs,

as wéll as in academic achievement and socialization. The

understanding of these results led Tomatis-(1972a, 1972b,
1874, 1978) to elaborate more Elearly upon the fop; main
functions of thé ear._

The first funcﬁién of the ear is -an energizing function.
The ear transforms sensbry stimulation into neural enexgy
to keep the cortex alert and active (Tomatis, 1574). The
human ear supplies 60 to 90% of the required cortical excita-
tion via its cochlear and vestibular systems (Tomatis, per-
sonal coﬁmunication, 1977). APP programs train the ear to
be particularly receptive to the higher frequencies abové
the speeéhqzone of Ehe sound spectruﬁ. The:sensory_cells of

the cochlea corrésbonding to these higher frequehcies are

5'- \J /

.
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very numerous, thereby providing more neural energy -(Tomatis,

1974). ‘ .

Dyslgxi; children often manifest poor listening skills
in the higher frequency range: their voice is often lacking‘ﬁﬁ'
in timbre or richhesé, their cohcentration gehefaily,faltef;
quickly.
‘ The second function of the ear is one of equilibrium.
Tomatis considers the cochlear and vestibular syStems as a
functional unit, a view supported by the evolution of thésel
systems‘throughout various species (Tomatis, 1974). In
properiy training the ear, one also exercisés its wvestibular
sysfem,/;hgreby enhancing posture, muscle tone, equilibrium,'
bodily aﬁareness and mental élertness. The vestibular sys-
tem in itself is said to prbvide up to 60%‘of the ear's
energizing potential (Tomatis, persona{.communication, 1977) . .

According to Tomatis (1972a) poor posture or verticality,
vague body image, disorganized body schemata and low level
of arpusal are frequent symptoms of dyslexia. Improvements
in these areas are among the first gains.to be noted during
APP training.

The cochlear-vestibular team also exercises an integra-
tive action upon vari?t? sensory-motor systems, including
the visual-motor systgh. Tomatis (1978) has recently pointed
out the'existence of three meurointegrative systems that'are
deﬁeléped thro?gh healthy listening habits or through APP
training as a preparation for language behavior. They are

)
L)

N
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desctibed in detail in Appendix A. Summarily, an initial
vestibular integrative system, centred on bodily experience,
unites itself-to a visual integrative system focussed'oﬁ

outer experience. These are Bqth.in thn cémpiéted by a
cochlear interpretative system that permits_the integration

of inner.hpd outer experience through souna and through
personaiized listening and language functions. Tomatis (1972a)
refers to this overall schema as "audio-g¥ration“. He adds
that cértain dyslexic children have not attained sufficient
integration within and betweeé these three systems.

A third and more recent funétion of the ear is listeﬁing,
the active seeking of sounds. AfP training focusses on de-
veloping listening skills rather thahn heafing ability. The
dyslexic child has good hearing but is often unable to listen
.or persist in listening, especialiy in regards td.sounds per-—
‘tinent to speech (middle range frequencies) and energizing
potential (upper range ?requencies).' |

A fourth function of the ear involves its bein§ a major
véct;; or directing force in establishing lateralized behavior.
Tomatis has indicated that the right "leading ear" is the ﬁost
effective for the purpose of self%listening and self-expres-
sion. Proper right-eared control of speech reportedly favors

fluent verbalization, rich in rhythm and inigﬂation, and
well articulated from the front of the mouth. In addition,
movements of the hands, head and eyes are better synchronized

with the vocal patterns, and the face itself comes alive with

S/
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expreésion. Left-eared control of speech, often found in
dyslexics, reveals itself by a flat monotone voice, poorly
enunciated from the back of the mouth, and by a broken or
hesiﬁant rhythm. 2@ 1lifeless facial expreésion and dgsco—
ordinated bodily movements are frequently noted. According
to Tomatis, the lack of a clearly established right "direct-
ing ear" contributes to the mixed or unsettled laterality
" frequently encountered.in dyslekia.

The four functions of the ear’'can be promoted or thwart-
ed by a child's socio-emotional experiences (Tomatis, 1963,
1972a, 1972b). The relationship with the mother, even before
the child is born, is considered crucial in instilling the
desire to relaﬁe, listen and communicate. Her continued love
and encouragement during the first three or four years of
life provide the child with a base.of trust in life and
people. Afterwards, the child should gradually move beyond
dependency on mother into the wider social arena under the
_patronage and tutorage of the father or a worthy substitute.
.A mo?e articulated form of speech and a clearer expression
of one's thoughts are then required and attaiﬁed, according
to Tomatis, throﬁgh right-eared self-listening habits. Hence
a developmental task affectg'psychonéurological strategies.
. A positive relationship with the father will facilitate this
process whereas a negative or non;existihg relationship may
block it. 1In the latter case, the.child may be fixated at

an earlier and less articulate level of dialogue, stuck on
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‘mMother's lap so to speak, as is frequently the case in dys-

lexia (Tomatis, 1972b). Psychbneurologigal preparedness for

higher level language functions such as reading is also held

back.

That socio-affective experience may influence auditory
functions to such a degree is partly due to the fact that
the tenth cranial or vagus nerve receives sensations from
the aurlcle, thereby linking this outer surface to thoracic
and abdominal viscera. This creates a psychosomatie loop
that allows for conditioned responses to sounds and voices,
depending on their affective coloring (1972a, p. 76-77) -

Language. In APP, language is conceived of as more than
just words, grammar or & verbal tool. It is a secretion that
reflects man's total adaptation {Tomatis, 1980). Its under-
standing requires notions of psycholinguistics, sociolinguis-

tics, neurolinguistics, psychophysiology, and developmental

" psychology. Language involves listening, seif—listening; the

¢ _
quality of one's communication with one's self and with others,

the degree of receptivity to others and to the environment,
and the mastery of one's bodily instrument. This latter as-
pect can illustrate this marvellous complexity further. Lan-
guage, affirms Tomatis, has no partiéular organ of expression.
Tt entails the orcheetration of several organs and bodily
funections such as-vertical.postufe} lateral preferences, body
schemata, the mouth, the larynx, the lungs, the'ears, the

eyes and.the‘hands. ctomfortably established langudge acts
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as a cafalyst or'ihductor that brings all of the above to-
gethér in a goordinateﬁ fashion, creating a form of bodily
logic or syntax that carrie; over into one's movements,
thoughts and verbalizations. Tomatis fefers ta this as the
"structuring dynamics" of language (1972b).

Inadequately established language, typical of dyslexia,
betrays itself by some degree of‘disorganization in the
afflicted person's movements, verbalized thoughts, self-per-
cgption and social participat®on (Tomatis, 1972a; Madaule,
1978). .

Reading. Tomatisfinsists that we read primarily with
our ears. Letters and words represent sounds encoded in
conventional visual signs that await décoding via a "reaudit-
ing" process,” silently or aloud (Tomatis, 1972a). Whereas
visual perception is only required to piék.up the visual éues,
"the achieveeent of a sign-sound match depends upon good audi—.
tory discrimination and clear articulation of the sounds of
one's idiom. Smooth reading at a'comprehension level requires
a well integrated language base, properly established by good
listening and self-listening habits. |

Vision thus serves an ancillary pﬁrpose in reading. A
"reauditing" process has to be achieved simultaneously. The
required eye-ear synchroniiation reflects the integfative
action of the vestibular system. Visual reversal errors,

classical signs of dyslexia, are attributed to poor auditorf

discrimination and articulatory graép of phonetically similar

-
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- sounding letters such as."p" and "b". Such errors‘may also
reflect in;dequate laterality and body schemata that do not
allow the dyslexic person to impose a personai sense of direc-
tion upon visual signs. Slow and hesitant reading_reflects
insufficient cortical excitation and psychoneurological pre-
paredness for higher level language processes. All of theée
deficiencies can be understood and corrécted through APP
theory and training. The secret ofrreading may be found in
language_but, according to Tomatis (19725), the ear is the

Moyal road to language.

The APP Training Program for Dyslexia

Tomatis has developed a remedial training program for
dyslexia focu;sed'entirely on the dynamics of listening as
a basis for achieving proper speech and language. He stress-
es that APP training does not te?ch a child to coﬁpensate
for poor academic skills: it aims at bringing about a cure
of underlying listening and language deficiencies. Ap@itory
and auditory-vocal exercises are employed rather than rgmédi-
al reading, spelling and writing exercises.
) ‘The APP training program consié%s of three basic.evalua-
tion procedures and é two-phase program of exercises. The_
evaluation. procedures involve a listening ta i.g. a modi-
fled hearing test designed to reveal listening and non-listen-

ing dispositions; a test of audltory laterality carrled out

as the client speaks; and a personal interview designed to

— -’

assess, on an observational basis, the client's posture,
1 . - -

~t N
-
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-

_llstenlng skllls, voice qualltles and bodlly comportment R I
whlle speaking, and ease or discomfort in relatlng. These . ' '
procedures are employed for initial diagnosis and for moni-
toring progress in the training proéram. -

The APP training program aims at recapitqiating, in
abbreviated and simulated fashion, the normal stages of lig-

e

tening and language development, as understood by Tomatis,
from their prenatal beginnings to the level of articulate and
well adjusted youngster capable of meeting the démands of ] {
schooling. The first main phase of training entai}s nassive T
o llstenlngiexerc1ses using specially prepared tapes of music
NTEnd "prenatal soynds" presented via the EE apparatus. This
phase is desiéned to awaken o%’enhance the desire to-relate,
while simultaneously-energizing and relaxing the client. Sym-
bolicaliyrthis:prase represents the "encounter with mother".‘} -
The second main, phase of training requires.actiye listening
'te and repeating of yords'and‘pnrases, via the EE, as presented
on -special tape recerdings. A gradual strengthening of the
" right "leading ear" is also underraken. ' This phase symbol-

ically represents the “encounter with father" and an "encoun-

ter with self". It prepares the cllent for the more soc1al;zed .

LY

interaction and artlculate self -expression that normally

[

. emerges around 4 years of age (Tomatis, 1972a, 1972b) .
The two main phases of training each involve two or more .

subphases. The general direction of the program'is identical

for all dyslexfc clients but the rate of progression througn i
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the subphases is highly individualized and closely monitored
by a Program Consultant in keeping with each client's needs.
APP training for dyslexia may last from three to twelve

e

school day. A typical program may involve about 200 sessions
ver a five-month period. h
According to Tomatis (1972a), a greater energy level and
involvement in everyday activities, a keener desire to re-
late énd communicate, and a more hopeful attitude towards
schooling are often reported during thé first phasé of train-
ing. Improved self-expression and gains in écademic perform-
ance dfe'generally noted during and after the® second phase.

In some cases, tutoring may be recommended after APP tralnlng

»

to help a Chlld catch up more quickly in school related learn—

lng. : d
The support and lnvolvement of the dyslexic child's-
parents and siblings are con51dered important. If certain

famlly members show serlously deficient llstenlng and lan-

- guage skills, they too mayaé; taken lnto APP tralnlng so as

to eventually provide a healthy.communlcatlve milieu.

Critical Considerations

The writer has thus far endeavored to provide a clear
I

and systematic account of Tomatis’ concept of dyslexla and
of the APP remed1a1 approach to this disorder. Such an

account was culled-from many sources, some of which have
' © . : .

yet to be translated into English,.and from personal

El
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_communication with Toffatis himself. The writer must however
underline at Thes point the fact that Tomatis writes in a
somewhat cursive and unsystematic style that often prompts
skepticism on the part of the critical reader or the pro-
fessional community. As he describes a listeniné or la?guagé
difficulty, he may delve into péychoanaIysis, philosophy
and spirituality, thereby' lending his APP épproach a cosmo-
gonic flavdr. He tends to make broad statements that are
sometimes too general or univerified. Moreover some of his
.assertions and theorizing d;viate from existing knowledge in
psychophysiolo&y,_theréby creating resistance to if not
outright rejection of his ideas. The writer wishes to draw
attention hefe to a few of Tomatis' more céntroversial
notions and to a few critical consideratiohs regarding the

APP remedial program.
[} s

In his wfitings Tomatis (1963, 1972a) asserts that only

. the leﬁ&_hemisphere can mediéte speech and that right ear

control of speech should be favored because of its more

- direct anatomical’eenqggfions_with;the left hemisphere.

. —

However a growing body of evidence underscores the fact that
some individuals have bilateral or right hémisphere speech’
;epre;éﬁfation (Penfield and Robefts, 1959; Zangwill, 1962;
. Branch et al., 1964) and that the right hemisphere can mediate
the‘combféhension of céiiain aspects;of spoken or written |
) languagg (Sperry énleazzaniga, 1967; Gazzaniga and Hillyard,
’;1571). In view‘Af these findings, Tomatis' stétemepts seem

-

-

-

’ ' - . l /\_/
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o oversimplified. One can only wonder if APP training towards

-

" right ear°§oﬁinance in persoﬁs with bilateral or right hem-
isphere representatfen of speech would imprdve their neuropsy-
chological organization or, create an imbalance therein. ‘

. . Tomatis (1972a, 1972b) has further etaEed that the two

; ‘hemiSPHeres ef the brain are anatomically symmetrical and

that certain visceral @aspects of the organism actually impose
assymetry of laterelity upon the individual. More specificelly,

the vagus nerve, shorter’in its right-sided COnnection between

‘the aurlcle and 1ts recurrent laryngeal brancAL’if_said to

‘ . ~ favor a better_audltory control of phonation preferential to
Y . )
. - the ‘right ear and left hemisphere. This assymetry of the vagus
. ‘ " nerve is also sald to promote functlonal hemispheric differ-

l

entiation as well as 1atera11ty that is rlght domlnant. Such

. a prop051t10n seems questlonable in view offev1dence provided

—‘\~’fhffﬁ\\\\Py Geschw1nd and Levitsky (1968 1970) that'ih?infants as

well as in adults clear anetomlcal dlfferences exist in the
auditd%y'cortex-of the twé hemispheres and that in~the majority

o o of cases the left hemisphere auditory cortex is much larger
. R ‘
- than the right. This evidence points to a structural advantage

', in the left hemisphere for maE;eré.related to the organization

of language and laterality.

Tomatis (1963, 1972a, 1977) has over the years insisted
that~righ€/ear self-listening, is necessary for proper control .

of speech, musical expression and certain bodily movements.

Sussman {1971} Bnd Dlonne (1974) have prov1ded some research

LD
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support fpr a right ear advantage in the control of phonation.

Kimura (1973a, 1973b) found a right-sided predominance of free

1

hand movements in right earmdominant pérsons, as established |
bf the dichotic digits technidue, during spontanspus speech. . - . [
However several reborts {(Bryden, 1963; Kimura, 1964; Kinsoouroe,

1971; Milner, 1962; and Spellgcy, 1970) have all indicated left ;
ear dominance and right hemisphere superiority in matters re; . l

lated to the perception of melodies and musical stimuli. Such

evidence stands in stark contradiction to Tomatis' position on A

“musical‘expression. *A moré recent study (Bever and Chiarello,

1974) did however report a right ear superiority for musically

experienced listeners involved in freque;t playing or singing .

as opposed to a left éaf superiority for musically naive ) o

subjects s ' ™ | *
Tomatis bases much of his APP training upon the belioj

r .
that two of the ear's main ¥unctions relate to the provision

of cortical energy and:corporal equilibrium, As interesting

arnd viable as these basic notions.may seem, Tomatis provides

littlo research evidence to'support such fundameptal aspects
of APP theory. | .

In regards, to Tomatis' (1972b) theor121ng on the psychology )/ [
of lafiguage development, prlmary 1mportance is glven to the :
humanlzlng role of the mother ln‘a chlld s first yo;rs, and to
the role of the father in the sot1allzatlon process from four

years af age on.,' Such @ formulatlon parallels some traditional

ops}choanalytic, psychological and soc1ologlcal concepts (cf.

L]
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.Mahlef et al., 19744 Nash, 1965). However this formulation

-~ . - .
seems out of ‘tune #ith modern family life pattérns character-

ized by an earljer and greater paternal participation in
.infan? care as well as by the mother's gradual liberation from
7@ narrbw and Home—bound child-rearing vocation. = =«
In Ehis writerfs opinion, Tomatis' (1972a, lQ?ZET
attribution of dyslexic‘listening énd'language difficulties
to communication or relafionship problems within the family
unit requires some cautiog'%s well as experimentél confirmation
tolavoid placing unnecessary blame or .guilt-on family membérs.
In terms of the‘technidai or practical aspects of the
APP approach to the diagnosis and remediation of dyslexia, the
use of a listening test in favor of trghitional audiometrics
is‘certainly innovative but again reéﬁires éupportive-research
’?vidence as to the usefulness of this bias. As will be
indicated later, the Tomatis Listening Test (TLT) and Audio-
laterometry Test (ALM}, both of which form an inteéral part
of the initial diagnosis of dyslexia and of the monitoring of
quoing remediation, are intriguing finstruments which however
require statisticai'proof of their.réliability’ and validity.
Keeping Eﬁese problematic theoretical and technical

issues in mind, the following section reviews some research

endeavors related to APP theory and training. o an

' The Research Status of APP Training

Tomatis has déveloped his tﬁeory and techniques oﬁ‘the
] " .
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. .
basis of- laboratory investigations'and everyday clinical ex-
perience‘over’a thirty—year period. AéP training is curreetly
employed iﬁ the remediation of such problems as stuttering,
delayed langhaée development, q}fficult second language learn-
ing and dyélexia. it is also ﬁsed in the treatment of such
disorders as.autﬁpm, neurcsis, depregsion and certain forms
of epllepsy. However proof of the effectlveness of‘hPP
tralnlng has come mainly in the form of anecdotal and clini-
cal reports (Tomatis, 1972a; .Le Monnier, 1974; Spirig, 1974;
Gardey, 1975; Derrien, 1975; Hannareh‘izzfl;;’fomatis' in-
sights and innovative methods call for more rigorous experL—

mental valldatlon. .

"Tomatis (1963) has fecognized the- need for more strin-
~ ¢ -

gent research.. He cautions that one should not 1oee sight
. of the_individuali;ed natufe of APP training (personal communi-
cation; 1574). He has facilitated researeﬁ endeavors by sys-
tematizing APP diagnostic and training procedures; End_by .
- pointing out the probable physiological, neurological and
psychologlcal underplnnings of APP methods

Some research flndlngs deserve comment. 'In Soqth Afiiba;
Van Jaarsveld (1973 1976) studzed the effect of APP trainihg
on a, group of %hlrty yeung adult stutterers At the end 'of
A.E. tralnlng, he found&gnyflcan‘tly better heating a&:gity_,
espec1ally in the mlddle frequencies or speech range. A
spectral analy51s of oral reading samples also showed a sig-
"nificant gain in ‘the group's %ocal'outptt,'and most preﬁi-

R



nently in the speech-related frequencies. A significant'ie—

duction in severity of stuttering and in number of speech

dysfluencies, along with a significantly faster rate of speech

- and reading were also recorded following APP training. Scores

on the Towa Scale of Attitudes Toward Stutt ing (Johnson et

~al., 1963) indicated a significantly better attitude towards

stuttering and a greater degree of self-acceptance by the
close of the program.

" In Belgiuﬁ, Schenkel et al., (1978) studfad the useful-

" nhes 3f APP tralnlng in helping a group of 51xteen .French

secondary.school students learn a difficult sebond 1anguage,

i.e. Oxford-style English.. Although a control group was used,

. statistical tests of significange were not employed. Follow-

ing a special APP program, the experimental group shogsd

considerably better gains than the control group in listen- .

“ing ability within the high frequency range, and in the repe-.

tition of sibilant and diphthongal sounds. Such gains are

congruent’ with the English ethnic ear's unusual sensitivity

- to the hHigh frequenéy SOunds. The experimental group also

attained, in comparlson “to- the control group, greater mastery
of‘Oxford English as to lts characterlstlc artlculatlon, in-
tonatlon and pitch.

-

In Canada, more circumscribed aspects of Tomat;g work

» have been 1nvest;gated. Dionne (1974), on the ba51s of long-

fﬁkdlnal performance on the/gachotlc digits test, cla551fled A

‘subjects 1nto either stable or unstable rlght or left ear %

- L..‘
- . .o . . .

v . .



dominance. Interference with the ear's speech monitoring
funetion was obtained using monaural delayed feedback. The

results indicated thaty,the right dominant ~"leading ear” is

&

. related to the control of speech output in ity articulatory

and temporal aspects. The latter dimension was evaluated in

terms of phonation time and error-free mean syllabation time.
The results. were someWHat ambiguous %nasmuch as all éroups
_ were effected'by the interference procedure‘in ter@s of error
free syllabatlon tlme The use of a meesore of ear’iaterality
more dlr ctly llnked to speech and language, as employed by
. Tomatis, might.have provided clearer results. The validity
. N . ’
of the dichotic dggits test as a measure Bf laterality has
been serlously questmoned (Colbourn :1978) .

Schnitzer, (1974) submltted 20 dyslexmc children to an
Electronic Ear tralnlng program, comparlng thg results
‘obtained to’ those from a matched control group. No statisti-

.o . :
cally significan£ differehceé were fqund, .after-training, on’
tests of 1atera11ty and readlng {(word recognltlon) | Un-

/J' fortunately a perusal of the research procedures underlines
that although the Electronlc Ear appafétus was employed .the
program followed oniy falntly ressembles Tomatls APP remedlal
pRogram, Hence this 1nvest1gatlon does not prov1de a true test

.

of %he Tomatis method as purported. Schnitzer's report does S

¥

) ) ' " . - 0 [
havever contain some”well formulated criticisms of certain

_theoretical_and methodological aspects of APP remedial



f/’) ‘ T
~ Gillis and Sidlauskas (1976, 1978) found that ten dys-
lexic children, given APP training one hour each schoel day
ever a four-month period, advanced from an average of grade
1.88 to 2.43'on_tﬁe combined Vocabulary and Comprehension
scores ef the éates—MacGinitie Reading Tests (1965). They
also found a significant improvement in bral reading ratfe
when_feedback_was given mainly to the rigﬁt ear instead ?f_
both- ears. ,However-the quaiity of reading performance was
not evaluated for this aspect of the investigation. It should .
‘be noted that this study did not individualize the training
programs which in themselves were possibly too brief. More-
over, tbetprocedure used to define dyslexia is qqestionable.f*?

» . . . O L

: s -
Overall, no systematic investigation of the effective-

ﬁésé of the APP'traiﬁiné program for dysiexia has yet been
. oY, : .
garried-out. . Many aspects of the APP approach, suych as the
emphasis on developmental lahguage problems, are in keepingg 
with current trends in the study of dyslexia. In addition,. ¢
APP theory offers a framework that may lend some direction,
and order to.ﬂesearch efforts. Tomatls stresses that APP
training alms at enhancing underlylng listening, perceptual—
motor procesglng and language Skllls. Eventually it ;mproves
academic performance. It seems to the writer tﬁat a first
.‘Question to be answered is whether or not the APP app;oach ¢

to the remediation of dyslexia does affect perceptual proces—

£

. ‘-‘
sing ablllty and academic performance, and 1f so, in” what
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The following section reviews the literature in the areas \ .

L4

of perceptual processing abilities and academic skills as re-

lated to dyslexia, in ‘an effort to set the stage for ‘the re-
f . <
search proposal. )

Perceptual Processing Abilities and Academic Skills

The nature of perceptual processing in dyslexic children AN

has taken up the attention of many résearchers on the assump—

. tion that academlc learnlng problems may be related to under-

lying-perceptual deficits. Academic performance, especially

reading behavior, has been the standard reference point in

defining dyslexia.

.o

Perceptual Processing Abilities

The séa;ch-fof underlying perceptual proklems has been

" ghared by proponents of the bio-medical tradition concerned

with dyslexia and by proponents of the psyého—educationar
ggEEntation‘%oncerned with learning disabilities. Both groups
feel tﬁat ;earhing problems are based in some form of neuro- -~
péychological dysfunction pefhaps due to a developﬁental lag
(bio~medical tradition) or to a minimal degree of brain dam-

age (p§§cho—educationalﬂn@entation). _?ercepéion in'this

context refers to the full exploitation of incoming sensor?

stimulation and involves central nervous sys%em mechanisms. .J .

In a brpad definition,; Cruiksha (1978) .states' that: C . K

1

-

unction of the-neur-
. ‘ception is not some-
apart from the organism, but

-Perception-is an inherent
ology of the organj
thing separate a

~



a weakness or impediment in one. or more of the previous steps
»* . .

-~

such that reading, spelling and other desirable responses are
disﬁu;bed. -
under the title oﬁ.perceptual skills, perceptual-motor‘hendi—
'caps, sensory integration, temporal and spatial abilfties,

&

psychollngulstlc abllltles, attentlonal mechanisms, etc.

<

is the direct reflection of the capacigy of the

'neurologlcal system to receive StlmUll, to. trans-

form them into neuro-electrical energy, to trans-
port this energy to appropriate portions of the
central nervous system, to- prov1de a mechanlsm

or mechanisms whereby experience, judgment, sym-
bolization, the organization of - symbols in lin-
guistic structures, intelligence and other forms
of higher intellectual function can be related

_to the energizing forces, and ultimately to acti-

vate efferent nerves (output) so that appropriate
motor responses in the form of movement, speech,
listening, viewing or- feeling can Lt experienced.
Perception is a progess through which the steps
we have just delineated are accomplished and ‘by
which the individual accommodates or adjusts to
its environment. Socially acceptable responses
are those which are perceived and processed with-
in the standards recognized by society. Reading,
writing, acquisition of number concepts, as well
as overt forms of more gross behavior, constitute
such responses. (p. 5-6). ' :

Aﬁkgrceptual processing dysfunction is said’to involve

!

e N

L

Such deficits or dysfunctions have been explored

= e AT SR

Thig has produced a fairly large body of findings which have .

beent amply rev1ewed elsewhere (cE. Hallahgg' gﬁ/Pt%orgeson,

1975; Vellutlno,.1978). Only main trends derived from thlS'

' approa, are presented here.

L]

-

4 ‘-

" Visual and visual-motor pfoceséggal Studies of visual

: proce551ng -mechanisms such as v1sual dlscrlmlnatlon, visuo=

spatlal skllls, v1sua1 memory angd. v1sual-motor functlonlng,

- _ @ ' )
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were historically the first to be explored and have‘received )

the greatest research emphasis. However the results, were \

Benton (1962) shed\scme llght on this srtuatlon by indi-

cating that nearly all tﬂe positive correlatlons and predlc—;Jf

tive ability between visual Gr visual-motor deficits and
reading retardation were related to ;cuné children below
eight, or nine years of age, while negative findings were
found in older groups where conceptual and language factors

are more pertirent.
=

Upon closer examination, the early predictive usefulness
of . the Bender Gestalt or the Draw-A—Man Test may depend more
-on the complexlty and cognltlve demands. of these tasks than
on simple qlsuql—motcr coordination.- (Jansky and de Hirsch,
1972; Torgeson, 1975). Furthermore, v1sua1 perceptual tasks:
of verbal nature, such as the naming of numbers or letters,
have been found to be better predictors of reading faifure

: r

than visual non~verbal tasks such as pattern copying. (Jan-

_sky and de Hirsch, 1972)

Letter reversal and orleﬁtat}on probqrms tradltlonally
thought of as compelllng evrdence _of visual perceptual defi~
‘01ts,1are now con51dered as markers of delayed maturation .
since edenlnormal'readers manifest and outgrow these confu-
sions., Money (1962) and Kephart (1960) have related such
_ v1sual problems to more basxc difficulties of body image and

o

body schemata. Bannatyne and Wichiarajote (1969a, 1969b)

—

often confusing, contradictory or'inconclusive ‘ \\‘___*‘

/

i
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suggest that a child properly sensitized to phonemic and
articulatory differences in graphically similar letters or
words has a varfety of linguistic cues‘to program the eorrect
orientation and sequencing ef visually equivocal configura-
tions, thereby overcoming reversal and order problems.

Several studies by Shankweiler and Liberman (1972, 1976, 1978)
indicate theee supposed visual perceptual disorders are
overrated in most poor readers, including dyslex1cs - Such
chlldren made the largest proportlon of oral reading errors
on vowels. (43 percent) and consonantg (32 percent) whereasy
orlentatlon errors and sequence,reversals accounted for 10

and 15 percent respectively. The authors conclude that all of

these errors may reflect inadequate phonetic coding processes

rather than simply poor memory spa oral order percep-

tion. Following a series of well d ned Jtudies, vellutino

(1978) affirms that the appafeht visual perceptual problems'of

discrimination, memory, orientation and& uencing found in
) -

'Hyslexic children‘?re essentially manifestations of poor ver-—
bal encodlng (labelllng) or, weak verbal medlatlon skills.
" In regards to many 6/hthese visnal perceptual problems

associated”with dyslexia, Torgeson (1975) suggests that poor

Y

performance rather than poor ability may be. at playny diffi-

.

A ]
r.cultles of attention or poor scannlng may be interfering.

In short, visual and visual-motor def1c1ts may have

r -

_rsome early predlctlve usefulness but their 1mportance may

have been overrated. Mountlng evidence suggests that problems
e S

» l

.o T . e
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in verbal coding, verbal mediation, body image, speech be-

havior and attention may be the more basic issues™tnvolved.

0

Auditory and auditory-vocal processing. Orton (1937) |

. . . »
wrote about the importance of the relationship between audi-

tory perceotual abilitres, speech aéﬁ language'development,
and the specifiC'reading diéabiiity we oall dyslexia. Yet
this area was slow in being researched. Rabinovitch (1959)
repOrted'that-GO% of children with primary readind disabiliry
had a large‘verbal-performence discrepancy on IQ.tests in
favor;of the latter. Tﬁis was later confirmed by Huelsman

L -

(1970) Slow receptlve and expre551ve lgnguage development
~

.. in 3 to 5—year~olds was regorted by ?e Hirsch (1954) as highly

predlctlve.of dyslexic problems in school Wepman et al.

(1960) p01nted out that poor audltory dlscrlmlnatlon of

fspeech sounds led to delay in the onset of iz/ech, slowness
P

in acquiring speech accuracy, and problems honetic~-phone-

‘mic visual integration necessary for reading.

Wepman's seminal article triggered a long series of

—-Studies of verbal and non—verbal.auditory perceptual skills

A

in relation to reading, the results of which are highly

questlonable because, contrary to Wepman s investigation,

'1ntelllgeﬂhe had not been controlled for (Hammill and Larsen,f

1924) " A noteworthy exception is the longitudinal study by

-

Ohall et al. (1963) Wthh found auditory blendlng, i.e. re-
L ¥ N
producing a word or syltlable by synthesizing its component

‘sounds, when assessed’ in the first grade, to be hlghly -

e

B,

)

~
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.discriminate good from-poor.readers at a level of s}gnificanoe

~of “auding"'ability derived from chlldren's~understanding

. than either of two readiness tests or any of a.series of -

incoming message while ignoring those portions.whicl do not.. -
. « :g' . )

-
g

'prediCtive of reading achievement in the third grade. i -

More recent research indicates that complex audltory ;
discrimination tasksﬂ;ela;gdaro speech and language, sound

blending or'phonologicai.pr0ces§1ng,tasks for example, do . . ‘k

(Bannatyne, 1971). Shankweiler &4nd Liberman (1972) propose

. that poor readers have not become sufficiently sensitized to - :

‘a

the phonetic-sfructure of words they can hear and do repeat, LN

. { ‘
that they have difficulties in phonemic sedmentation, and a

: _ v
“that this in turn impairs the ability to establish clear
. :
. sound—stbol‘relationshipsL , . !
" 1 . . - '\ L -

Several 1nvest1gators (Stlcht et al., 1974) have fouqd
"audlng. ablllty, the process of llstenlng directed towards

speech and language behavioxr, to be a good forecaster of read— ‘ i

ing achlevement. Moe (19%2) reported that a 51ng1e measure o |

of stories predicted readinq performance as well or bettek

psychometrlc tests used as alternétlveipredlbtons., Fried- -

-# T
lander and de - Lara (1973) have found language—orlented mea- ‘hh‘j\
o \ : .
sures of selective llstenlng abfllty 51gp1fLCantly correlated . Q

to reading dysfunctlon.
s

'urla S (1966)‘hypothesxs that.audl—

tory portions‘of the cortex\ function as ‘selective anaryzers

seems relevant here. He su gests that for language, the

auditory cortex can @ktract the linguistic‘meaning,from.an-w
. ) . . ) - i E . .';.

It

"
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J'dlsablllty. Psychollngulstlc research'has,establlshed the N

.can be used as a measure of languag eadiness or ‘delay in

add. to the meaning.

_1oglca1 rules, and that thlS taxes thelr verbal comprehen31on

In terms of verbal processing .skills, recent studies _

seem to indicate that poor readers may be deficfent in seman-

X, -

tic and syntactic abilities. In terms of semantic dlmen51on,.
Vellutino's (1978} critical rev1ew of the 1it ture indi-
cates that some poor. readers gre not‘prof1c1ent in extract-~
ing meaning from what they hear, or in retaining detaIIs of
what they have read; that-they»arelslower in finding their
words or in naming familiar ;tjects: and that they are weaker
in expressing themselves o}early or.succiuctly:" In terms of;

the syntactical dimension, investigators have tried to re-

~—
late linguistic rules and structures to readlng ablllty or:.

T

order of development of such rul® and structures, and thi
children - Such rules and'structur S c¢an be used to generare._

hypotheses about meanrng ih an effort to read more \ ickly‘

at a comprehen51on level. Studles by Fry (l967),,5c

:(1967), and Vogel (1975) on prlmary grade chlldren found that,

'poor readers have less command of syntactlcal and morpho— -

o -

their self-expression and thelr readlng. Such deflClenc1es

‘appeared early enough to contribute to rather than result

. ". P . -
from dyslex1a o o . ' - o

P

" In-short, it is becomlng 1ncrea51ngly clear that speelh

-

l and language—related deficiencies of audltory and ahdltory-

L4 . b L

" - : \ _ '- T 1

.
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vocal proce351ng are mast pertinent to the study of reading

problems.

-
»

Cross-modal integration. Reading is a complex: process

-involving auditory, v1sua1 and klnaesthetlc functions. Bron-
ner (1917) was_the first to suggest .that some form of inte-
gration between these modalities may be at the root of read-
ing problems. Dysfunction of 1ate—matur1ng areas of the.
brain such -as the left inferior parietal 1obe (angu&ar gyrus

. region), which me

iates inputs from visual, auditory and
somatosensory asséciation cortices.of'both hemispheres, has
been implicated in dyslexia (Geschwind, 1965) - The ‘fact that
multisensory linkade approaches to remedial readlng have” a%t-
tained some success also points in this direction.

Birch and Belglont (1964, 1965) found disabled readers

to be éeficient auditory-visual integration tasks. Blank

and'Briaée ~ (1966) related such an 1ntegratlon deflClt to

verbal me iation problems: they found learning—disabled child--

ren less fcompetent than controls.in applying verbal labels or
verbal mnémonics eveﬁ within the same modality to thereby
facilitate association or‘recall. Research by Senf and his
colleagues {Senf, 1969; Senf and Freundl, 1971 Vande Voort
and Senf, 1973) suggests that aud1tory—v15ual integration
deficits may reflect more basic weaknesses in attention,

' memory, and especially serial order recall.

"

Zigmond (1966) provided evidence that intramodal fail-

ure of auditory processing could well account for intersensory

o,

el e -
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integration as well as reading deficits. McGrady and Qlson

“{(1970), and Vellutino et al. (1975) added a further distinc-

tion iﬁ finding that verbal rather than non-verbal aspects of
intramodal auditory‘processing were at issue in intersensory
integration problems of dyslexic youth., The fact thég-the -
lattexr study controlled for tﬁe effect of attention and short-
term memory adds furtﬂer weight to tﬁis hypothesis. ,

In an innovative reseaxch approach, Guthrie (1973) ad-

ministered tests of phoneme-grapheme association skills to

. disabled readers, normal readers similar to the disabled in

age and IQ, and normal readers similar to the disabled in
reading level and IQ. The strength of subskills in the dié—
agled group was virtually identical to the comparable sub-
skills in normals of similar reading level. Both groups
were inferior to normals matched on age who had completely
mastered éa;h of the subskills. Intercofrelations among sub-
skills wére highly positive for the normals and largely in-
significant for the disabied. This suégésted that inter-
facilitation among these subgkills is necessary for normal
readinyg. Guthfie also concludes that one Source of disability
for poor readers is a lack of integration among subskills.
The empirical evidence thus far points primarily to an
intramodai auditory disorder of verbal nature and secondarily
to an intersensory deficit as critical factors in disabled
readers. |

Memory and attentional mechanisms. Many early investi-
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’

gatoré'reporéed‘consistent large grouprperceptual—dbgnitive
deficits in poor readers as shown by low scores on WISC sub-
tests "such as information, Ariphmetic, Digit Span and Cdding
(Huelsman, 1970}. However since thése subtests do ﬂot tap
distinct areas of psychological fhncfioning, many possible
interpretétions can be or have been made, most notably in
terms of short-term memory defiéits, attentional problems,
_sequeﬁcing difficulties, anxiety factors, etc. (Hallahan,
1975). .

Memory, as a construct, is quite complex, as emphasized
by Flavell (1970), Belmont and Butterfiela (1971), and Meacham
(1972).‘ It can be considered as a epiphenomgnon of various
cognitive activities such as rehearsal strategies, labeling
and mnemonics. Its efficiency is highly sﬁsceptible to the
influence of anxiety, curiosity, attention and motivation.

Senf and Freundl (1972} found that the meﬁory deficien-~
cies of poor readers increases with length of task, and may
be due to qﬁick fatigue or lack of staying power. Doehring
(1968) as well as zurif and- Carson (1970) provided evidence
that poor readers are.not as effective as normél readers in
processing serial order infor@gtion (sérial order recall) of
both auditory and visuval nature. .Bakker (1972) suggests that
it is temporal order memory of verbal nature that is particg-
larly deficient in disturbed reading. He relates this to an

underdevelopment of the left hemisphere which supports temporal

'sequencing of verbal stimﬁli. . Blank et al. (1968) attributed

J-
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‘short-term recgil deficits of poor readers to inability to
employ vergal mnemonics as do normal readers. Finally, Eakin
and Douglas (1971) have found poor readers to be particularly
weak in "automatization", a cognitive style whereby certain
behaviors have become so highly practiced.as to occur rapi@ly.
with a minimum of conscious effort or energy expenditure.
Such "automatization" would come.intc play on the WISC Coding
or Digiﬁ Spdn'subtests as well gs in the initial decoding
skills of the reading process.

The possibility that attentional mechanisms may bé'at
issue in dyslexia has attracééd considerable research efforts
redently (Douglas, 1976). Yet attentfon, like memory, is a
psychological construct in need éf further refinement to be
useful, as hiqfed at by findingé that can be grouped unéer
this broad heading. WNoland and Schuldt (197i) detected that

. VAgilance, or the ability to sustain attention, is deficient

*in.reading-disabled children. Bryan and Wheelef (1972), on

the basis'of classroom observation, found that LD children

' spent less time on behavior that,could be classified as task-
oriented, and tended to engage more often in non-task-oriented
béhavior. Santostefano et al. (1965} rﬁport.that good readers
are not affected by distracting stimuli to the degree to which
poor readers, are affecteé. "Hunter et al. (1972), on the basis
of physiological tests, were able tdlshow that disabled readers

" may lack the degree of arousal necessary to support sustained

"7 attention and learning.




Memory and attentional mechanisms oleerly warfenr further
investigation for the understanding of reading disorders. One
.should not however expect these functlons to be the sole facj'-
tors 1nvolved in a drsorder such as dyslexia. Hueisman (1970)
pointed out that in regards to the\hisc subtest pattern of -
low Information, ArlEgngic, Digit Span and Codlng, none of
the individual disabled readers he studied manifested this
pattern in full, and that many were:not_signifiéaetly'def}ci-"
‘Ent in any of those areae: 'Doehring's'41968) thorough re—
searchj7§h%gP found reading disability most highly correlated
with sequential memory def1c1ts of both auditory and v1sual
nature, underlined thae dyslexics as a group were also sig-
nificantly weaker on half of the 72 non-reaﬁing~measures A
empli?ed, a globel deficit far more extensive than antioipated.

All i; all, the study of perceptual processing dysfunc-
tions has shed some light on the ﬁature of_reading'problems
~ of the dysfexic variety. Factors which seem relevant are
- memory, especiallyqserial order recall, ability'to pay at-
tention, and language-related auditory-vocal skills, However
future progress in the investigation of these areas requires
that the global constructs of memory , attention and language
be refined into their camponents and attributes. According
to Torgeson (1975), a major etep—in this direction has been
teken in the development of the Tllinois Test of Psycholin-
'guistic Abilities .(ITPA) (Kirk et al., 1968; Kirk and Kirk,

1971).. This test assesses language-related perceptual pqo—
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.cessing functions. It.differentiates_three dimensions: (af
channels of commuqication, or the'sensori-motor route thréugh
which communication flows such as the auditory—vocél'and
visual-motor channéls; {(b) the process dimension, which con-
siders the receptive, associative and expressive aspeéts of -
communicative behayipr, and {c) a level of organization di-
mensien which distinguishes between "automatic" level responses
.related to intégrated habits chains, and “"representational"

¥ level responses‘requiring,ﬁighe;'order cognitive fﬁnctioningﬂ
FL\% Retarded readers as a group are reported to experiencé parti-

b

cular difficulty on tgs%s at the "automatic".level while

indiviﬁhal wea ne;seé at the "representational" level are also
A Fappqrént (cf. KIrK and Kirk; 1971). Such a test illustrates
. the usefulness of more precisely defined areas. of perceptqal

processing in evafluating reading“disabled yvoungsters.

Academic Skills

Reading behavior. Considering the central importance

of reading behavior in definitions of dyslexia'using a dis-
crepancy criterion, it is surprising that much of the re-
search on the disorder has generally made use of a sinéle
measure of reading. This has often takén the form'of a
simple oral word recognition task such as the reading subtest

of the Wide Range Achievement Test (WRAT) (Jastak and Jastak,

1%65).

.
,—f"'&,

A number of investigators rehently took a closer loock

at the nature of the normal reading process, indicating
- |



therein two or more distinct levels with component skills
involved at eech level (Fties, 1962; Luria, 1966; Wiener and
Cromer, 1967; Bannatyne, 1971, 19ﬁ3; Goodman, 1972;: Gibson

and Lewin, 1975). Accordingly, reviewers of research on
dyslexia now recommend the use of more than one type or level
of teading measure in operationelly defining reading dis-
ability. Such an approach may reveal the presence of discrete. .
classes or subtypes of reading difftéulty, cr of a'develoé-

mental pattern of deficits over time.

" The writer's experience with learning sabled youth

has indicated that word recognl ion tests often overrate the
reading competence of older children and of some younger
"children who compensate through ‘smart guessing. The addition-
al use of tests of word understa ding (vocabulary) and pas-
sage comprehension would db moré justice to the perceptual -
and conceptual levels ot the reading process described previ-

-

ously.

Spelling behavior. According to Rawson (1968), Rabino-

vitch (1968) and Myklebust (1971), spelling may be a better
indicator of dyslexia.‘ It makes heavier demands on reproduc-
tion rather than on recognition skills. There is less room
for guessing from external cues as in the case of reading.
Written spelling in particular can give clear indication of
reversals; omissions, substitutions, sequencing errors, mas-
.

tery of phonics and spelling rules, knowledge of irregularly

-

spelled words, and of penmanship. .

-
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Chiléﬁ ;nd Childs {1971) draw attention QB the compiex—
ity of spelIinézby delineating three groﬁpg of words encoun-
tered in the English language. A first group involves words
that are phonetically accqraté And can be spelled as they
sound. A secoﬁd group requires knowledge of basic rules and
principles to be spelled COrrgpfly, A third group consists
sf words with i;regular sound-letter connecticens about which
no generalizations can bé made aﬁd wﬁich must bé memorized
individu;liy.< Such‘é frame’ of reference.allows for a more
in-depth analysis of spelling behavior.

Arithmetic. Arithmetic skills are ffequently below ex-
pectation in dyslexia alth&ugh generally stronger than read-
ing and spélling skills._ Ansara (19§3) pointé out that ther
manipulation of .mathematical symbols, like letters and words,
involves,perceﬁtion, memory and sequencing within a spatial
organization and in association with concepts. Dyslexics
may therefore manifest reversals of humbers; difficulty in
writing a sequence of numbers from dictétion or an inability
to memorize times tables to the detriment of higher level c

calculation. Rabinovitch {1968) views dyslexia as a problem
of symbolization and feels that arithmetic is ‘inevitably af;
fected. This can take the form of bging unable {o grﬁsp
matheﬁatical concepts even when dir étional, spatial and

memory probléms have been corrected.

. It seems clear to the writer that the proper diagnosis

. of dyslexia and the evaluation of remedial techniques should




be done through tesés of spelling and arithmetic skills és
,well as thrpugh a selection of_reading tasks. Dyslexia may
involve a basic deficiency-that differen;ially affects all
academic skills ﬁalling for percebtual and cognitive ability.
Or again such gn approach might point to different subtyﬁes
of the disorder. For instance, Kinsbourne and Warrington
{1963), in delineating the deﬁelopmental Gerstmann syndrome,
founé charac£eristic types of spelling errors in these child4'

ren as well as strikingly profound arithmetical difficulties*®

that were more severe than the reading problems.

vy

Summary, Research Proposal and Expectations

At this‘étage, it may be helpful to recapitulate the
major points brougﬁt forward in the previdﬁs sections.

Over the years a partf&ular form of reading-disability
called dyslexia haé often been conceived as distinct from
other forms of reading difficulty inaémuch as it cannot be
attributed to sensory .handicaps, n;urological damage or pri-
mary emotional‘distufbancé, and inasmuch as it occuré despite
adequate intelligence, educational and socio-cultural oppor-
tunity. This disorder i; often considered dependent ppon
percegtual—cognitive disabilities which may reflect almatur-
ational lag of hereditary nature. Dyslexia howéve;/jbmains'
enigmatic, its study plagued by problems of defini;1 and
diagnosis, treatment choice and research design: The ck
of‘unequivocal diagnostic indicators and the heterogereity:

of the diso;der have been partjicularly problematic although
T

o
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some suggestions héve been made to deal more effectively with
“these issues. ' S T
Tomatis (1972a)‘has advanced the FPP approach for the
understandlng, diagnosis and treatméent of dyslex1a It—focus—
es on listening deficiencies believed ﬁo lead to dlfficuléies
in speech, language functions and academic skills, as well
as to other far-;anging.difficulties in mental<al§ftness,
cognitive efficieﬁcy_and interpersonal relationships. Toma-
tis conceives of dyslexia as essentially auditory in nature,
often originating in early socio-emotional problems. His
diagnosis of dyslexia relie predominantly on tests of iisteﬂ—'
ing and lénguage beh;bior./ﬁ;PP remedial training aims at .
enhancing the dyslexic person's listening skills in®%an effort .
to positively influence othér -behaviors indicated above. |
Although APP training does not inﬁolve ;emedial academic exer-
cises as such, it reportedly improves.school performance.

. Tomatis' APP agproaéh may prévide answers to some-of éhe
problems encouhtere@ thus far in the study of dyslexia. It
offers specific diagnostic criteria, a comprehen51ve defini-
tion of dyslexla, and a developmentally orlented remedlal
program Its emphasis on listening and 1anguage skills and
their energizing as well as integrative action seems consis-
tent with curreht research findings that point to attentional
mechanisms, intersensory integration and language-related ;er—

ceptual processing as pertinent to the understanding of

dyslexia. Moreover, APP seems to offer a timely conceptual
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frame of reference that may help to place the complexity of

dyslexia into a more workable perspective.

Tomatis' concept of dyslexia is broader than that gener-

ally accepted. However reference to pre school and socio-

emotlonal contrlbutlng factors is not without pr cedent ac-
cording to the literature review. o . ' ot
Thus 'far no systematic or contrclled study has been

carried out on the. effectiveness of APP training for dyslexia.
In view of the heterogeneity of dyslexia, in view of the in-
dividualized nature of APP training and the uneertainty as

to its effects, the writer proposes to inveStigaee the merits
oigthis program by means of .an intensive single case study
design. - .

Given‘the lack of consensﬁe‘as to the definition and
diagnosis of dyslexia, and given Tomatis®' Broad definition
and unique diagnostic criteria, the writer proposes that dys~-
lexic children Be selected_according to the comprehensive’
operational eefinition advanced previously and according to
APP criteria. |

Reseerch has shown the areas of academic achiebement and
perceptual processing ability to be pertinent to the'unaer-
standing of dyslexia. If APP training does enhance language—
reLated auditory-vocal behavior, cortical exc1tation and psy—
choneurological 1ntegr;110n, one might expect changes to-
occur on a battery of tests of academic achievement and lan;_w

.

guage-related perceptual processing abilities,

o
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Language—rela{ed perceptual processing ability could be
assessed on the basis of the pre;iously méhfiopea ITPA. This
test provides a battery of twelge subtests designed to'tap
various stages of auditory-vocal and Qisual—motof'?unctions“

at both alitomatic and representatlonal levels of functlonlng

N
Academic achlevement could be evaluated through a test of

basic spelllng and arlthmetic skills, and@ through tests of
_—_}eadlng ablllty geared;to the .perceptual decoding level as
well as to the conceptual level of word understanding and
passage _comprehension. Within the intensive single case
siudy‘design,athese tests .could be administered at flxed
1ntervals durlng baseline, intervention and follow-up periods,
u51ng5a time-series strategy. This might reveal important
patterns bf change'over time In addltlon, emphasis could
be placed not only on the test results per se but also on the
manner in which they were obtalned This, as well as be~
hav1oral reports gathered durlng the research project, might
be helpful in discussing the test results and research find—
ings.
| It seems logical, in view of the APP program's emphasis
on:providing the dyslexic child with prerequisite listening
and language skills, that gains in language-related perceptual
pProcessing should generally oescur before gains in academic
achievement. Since APP training focuses mainly on audio-

Phonatory exercises rather than on verbal discourse, it also

seems logical that gains in perceptual processing should occur
-

~
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prima&ily in auditory-vocal functions, anﬁ af_the level of
automatic senspri—mbtor habits rather than at the répresentat—
tional or sSymbolic leﬁel. Howeveé sipce APP training purport;
edly.bringé-about an excitatory and integrative action on mény
cortical and neurological functions, one might expect some
gains in visual-motor processing. Moréover, iﬁ view of this
apparent integrative effect, it seems reasonable that thé post-—
training profile of language—félatgd perceptual processing

. abilities should be more evenly balanced than it§ correspond- »

ing pfe4training profile.
In terms of academic achievement, given Tomatis' emphasis
on developing norm%}*listening, ianguage and acaaemic.skills
wifhin.an educgtional or re-educational perspective, it seems
"reasonable that gains on éhe reading tests might follow a
developmental pattern. Qne_might expect initial improﬁement
at the perceptual level of decoding'skills.and later gains at
the conceptual level involving the meaningful underétanding
of words and phrases. In view of APP training's focus on
listening and phonation eiercises, gains in spelling should'
-logiéally occﬁr mainly on words that foilow the regular and
‘phonetically accurate sounds of the English langpagé ratﬁer
than on words requiring knowledge of special rules or indi-
vidual memorization. It also seems reasonable to expect that
reversals of words, letters and numerals should disappear
during the courgeiof APP training as it emphasizes Flear ar-,

ticulation of words via right-eared self-listening and moni-

Al -




.

87

toring of speech. The review of the literature suggests that

’

better listening and speech habits as well as more clearly

defined laterality may help impose a proper sense of direc-
tion on visual symbols.in academic skills. )

While the proposed approach prohibits the formulaticn
of exéerimental hypotheses, certain research egpectatidns may -
be advanced. A general research expectation derived from APP
theory aﬁa from the review of the literature can’' be stated
as folloﬁs: liﬂguage—related perceptual procéssing abilities
and basic agﬁdémic skills will improve during an-individualized
APP remedial -training program.

F?}%?Ig general expectation can be subdivided intoc several

specific expectations to determine the interdependence between

" the phases of APP training, perceptual processing abilities

and academic skills. These specific research expectations

‘can be formulated as follows: ‘ ©

-~

1. Gains in language-related perceptual processing
ability should generally ére;ede gains in academié achievement.

2. Gains in perceptual processing should occur in-audi-
tory-vocal functions, and primarily at the level of automatic
sensory-motdr habits rather than at the representational or
symbolic ievel.

3. Gains in perceptual processing of a visual or visual-
motor nature can be expected. .

4. The posttraining profile of perceptual processing

abilities should be more évenly balanced than the correspond-
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ing pretraining profile.

¥

/ 5. Gains in reading should follow a developmental pat-
tern, with initial improvement at‘le perceptual level of

. l -
basic decoding skills, and later improvement at tpe concept-~

ual level involving tHe meaningful understanding of words

‘and passages.

6. Gains in spelling should occuf mainly on words that
follow the regular and phonetically accurate sounds of ﬁnglish
rather than on words requiring knowledge of special rules or
indiYidual memorization.

7. Reversals of lettefs, words and numerals should dis-

appear during the second phase APP training as it emphasizes

-éuditory-vocal laterality and clear articulation of words.

The next chapter provides a detailed description of the

manner in which the research proposal was carried out. ”

USRI PO
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CHAPTER- II

EXPERIMENTAL DESIGN .

Introduction

This chapter presents the methods and procedures adopted
to implement the single case studies proposed in the previous
chapter as an initial step to evaluate the effectiveness of
Tomatis' APP approach to the remediation of dyslexia. These
methoégxand procedures will be discussed under the following
headings: Single Subject Research; Sélectioh'of Subjects;

Measurement Devices, Research Procedures; and the Presentation

and Analysis of the Data.

Single Subject Research

Intensive case studies of dyslexic children, using a time-

. series strategy, were used to investigate the effects of APP

training in terms of perceptual processing abilities and aca-
demic skills, as well as the merits of the APP training pro-
gram. This approach was chosen in view of the heterogeneity
of dyslexia as well as in view of the individualizea and re-
latively unknown nature of the APP program.

Historically, single subject research has made i@portant
and even pivotal contributions to the field of psychoiogy
{Dukes, 1965). Its usage decreased in the ﬁprties and fifties
when group Féseafch and statisticai méthods_werelcoﬂsiderea

more scientific and informative. In recent years however,

| T I e T e R
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" ideographic research has increased in popularity and sophis-
tication despite inherent limitations (Sidman, 1960; Gottman,
1973; Hersen and Barlow, 1976; Kratochwill, 1978). The use-
fulness of the intensive case study in monitoring and evalu-
ating therapeutic interventions has been emphasized by Sha-
piro (1961, 1966), Chassan (1967), and Bergin and Strupp (1970,
1972) . ;
The acceptability of results and conclusions derived
from single subject research dépendé tola large degree upon
the logic behind the investigation itself. A number of
situations and reguirements can constitute a legitimate ra-
tionale for N of 1 studies, some of which are particularly.
relevant to the present research. In applied research, it
seems important -to ascertains not only ;hether a technigque
works but also who it works ¥or and uhder what conditions.
This applies to psychothera research in general (Bergin,
1966) and also to the specific remediation of dyslexia
(Johnson, 1978). The case study approach is well suited to
answering these questions (Bergin and Strupp, 1972}, Further-
more, most therapeutic interventions, including the individ-
uatized application of APP training, involve ongoing decisions
related to the modification of the intervention on the basis '
of reports, observations and test data. The single subject
design lends itself well to the menitoring and evaluation of
such interventionéw(Gottman, 1973; Hersen and Barlow, 1976).
Finaily,_in evaluatipg,therépeutic or remedial techniques, -

bl
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process variables may be as important as the outcome itself
(Chagsan, 1967; Bergin and Strupp; 1972; Torgeson, 1975;
Meichenbaum, 1976). Again the single. subject design seems
appropriate to such an.orientation. In the field of psycho-
therapy, Shapiro (1966) has demonstrated how repeated testing
and data gathering throughout treatment can frui£fully re-
late process to outcome in single subject research. Staats
{1975, 1977) has employed a somewhat éimilar approach’ in the
remediation of dyslexia.

| Single subject research is often éxploratory and, heuris—‘

'

tic in nature. Rather than evaluate hypotheses, its aim is
to clarify queégions, define variables, géherate hypotheses
or point out-directions that may afﬁerwards be pursued more
systematically (Dukes, 1965; Lazarus and Davidson, 1971;
Shine, 1975). Such an orientation seems indicated in inves-
tigating the relatively unknown nature and effects of APP
training. |

Campbell and Stanley (1966) as well as Kratochwill and
Levin (1978) have underlined the advantages of the time-series
strategy which uses repeated measures or observations at fixed
intervals during baseline, intervention and follow-up phases
of an investigation. This strateqy allows one to lock at the
pattern.of change over time. This feature is considered im-
poftant in the present research since the separate phases of

APP training may have a differential effect on perceptual pro-

cessin§ abilities and academic skills. The time-series strat-

7
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.€gy is also better suited to deal with possible "evolutionary
+changes": a child's performance may worsen bgfofe it improves
.as old habits are unlearned befére acquiring new ones, a fact
"anecdotally reported by remedial reading teachers (Gottman,
1973) . Within practical limits, measures and. observations
were dathered at regular intervals during baseline, .interven-
tion and follow-up periods of the present research project,
as will be described later in this chgpter. ’
Campbell and Stanley (1966} as well as Kratochwill and
Levin (19?8) also indicate that the acceptability of results
from time-series investigations must Be judged in terms of
important questions of internal and exte}ﬁal validity. Of
major concern are threa£s to inﬁernal validity coming from
such confounding influenges as historical events, maturation, -
changes in testing procedures, ﬁoor reliability of measure-
ment devices, multiple treatment ;nterference, and.experimen;
effects such aé the Hawthorne effect. The basic quesfibn of
internal validity is whether the experiment will yield shimi-
lar results when repeated. Replication is the most desirable
way of answering this question.' ihe main concern of external
validity is the problem of generaiiz ility of results due to
"such factors as small samples or regEZicted selection proce-
dures. These cqncerhs were taken into acgount in the present

investigation.

Selection of Subjects

. It was decid;d to submit a number of children considered
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dyslexic to the criteria of a comprehensive definition of
dysleiia and also to Tomatis' diagnostic méthods. Oﬁly those
youngsters who fitted all criteria were retained for the pre-
sent study. This procedure was chosen in view of the lack of
consensus aﬁong professionals as to the diagnosis and defini-
tion of dyslexia, as well as in view of Tomatis“(1972a) broad

definition of dyslexia and unique diagnostic friteria.

Eight possible candidates, all male, wefe evaluated using

the composite operational définitioh o dyslekia propgsed in
Chapter I. This definition states that dyslexia is a psyého-,
logical and/or neurolcgical impediment to perceptual;and/or
communicative behavior which manifests itself in significant
discrepancies among specific behaviors or between estimated
potential and academic achievement (discrepancy criterion);
which is not primarily due to severe.mental defiéiency, sen-
sory handicaps, brain damage, emotional-problgms, socio-
cultural disadvantage or lack of opportunity to learn ({exclu-
sion criterion); and which requires remedial procedures over
and above the teaching offered in a regular classroom setting
(spééial education criterion). All eight boys were also as-
sessed by Dr. Tomatis according to APP criteria. This in-
volved a listening test, an adassessment of auditory-vocal
lateralitj, and a‘structured'interview. 0f the eight pos:
sible candidates five proved acceptable according to all

criteria.
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The Discrepancy Criterion

The discrepancy criterion was calculated according to
Myklebust's (1968) Ldarning Quotient method. This approach
was presented in Chapter I as a more sensitive indicator of
the érue discrepancy betwgen achievement and expectancy.

The Myklebust formula may be stated as follows:

Learning Quotient = Achievement Age
Expectancy Age

where

Expectancy Age = Mental Age+4 Life Age 4 Grade Age
3

Aéhievemenﬁ age was arrived at by first averaging the
combined grade scores ffom the subtests of the Wide  Range .
Achiévement Test (WRAT) (Jaétak and Jastak, 1965} and fhe
Gates-MacGinitie Reading Tests (Gates and MacGinitie, 1965).
Overall Achievement was thus derived from three measures
,of reading at different leve%s, one measure of spelling and
one measure of arithmetic ability: this was recomimended in
Cﬁépter I rather than the use of a single me;sure of reading
performance. The resulting achievement grade rating was then
converted into an achievement age rating on the_basis.of an
-Ottawa_Sepérate_School System (1967) conversion table. This
table is reprodﬁéed in Appendix B: it presents the mean age/
grade by year and month of children in ‘that school system.
The WRAT and Gates-MacGinitie Reading Tests will be described

in greater detail in a later sectlon since they were also uséd

for ongoing evaluation of APP tralning.

A
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Expe%gancy Age reflégts Myklebust's position that a
child's léarning potentiél involves the combined results cﬂs
intellectual ability, physiologic%l méturf%y and: learning
opportunity. Mental Age was calculated on the basis of-thé

\higher of the Verbal or Performance IQ from the Wechsler In-
telligence Scale for Childgen—Revised (WISC-R) {Wechsler,
1974). This procedﬁre is deemed more equitable since dyslex-
ics are often significantly impaired in intellectual skills,
and especially so in verbal skills.. The chosen ihtelligence
gquotient is converted into Mental Age (MA) using the formula

MA = IQ X CA
100

where CA stands for chronological age in months. Life Age,
or chronological age, is incorporated because it reflects
physiological maturity. Grade Age provides a guantitative
index of the child's experience in terms of school learning
opportunity.

Once the overall formula has beeﬂ calculated, Myklebust
suggests tﬁét a Learning Quotient below 90 be considered an
indication of a learning disability.

Of the five children retained for the reséarch project,
two had a significantly large depression in their Verbal IQ
rating, hence the Myklebust Learning Quotient seemed particu-
larly appropriate in their case. '

The WISC-R. This test is considered the instrument of

choice for determining a dyslexic c¢hild's intellectual skills

because it provides both verbal and non-verbal IQ ratings as




96

well as a helpful profile of differential intellectual abili—
ties. Certain subtest patterns have been linked to perceptual-
cognitive‘deficits in dyslexic children {Heulsman, 1970) . '
The revised form of the WISC has been improved considerably
over its predecessor through replacémept or updating of test
items, throuéh improved administration procedures that estab-
lish the proper mental set ;dr each subtest, and through
quicker test giving approaches (Wechsfér,,1974). The stand-
ardization, reliability and validity data of this well-known

test are acceptable.

The Pupil Rating Scale. The resulEé of the Pupil Rating

Scale (PRS} (Myklebust, 1971} were also. employed in applying
the discrepancy criterion because it takes into account factors
other than academic achievement. The PRS is a°five-point‘rat—
ing scale designed to.grovide evaluations of five indeRenden£
categories oﬁ'classrooﬁ behavior: Auditory‘Comprehensioﬁ,
Spoken Language, Mbtor Coordination, Orientation to Time and
Space, and Personal-Social Behavior..

Aé'to the validity of the PRS, Myklebust stresses that
the scale was aesigned as a gquick, economicaf and effective
screening device, and not for diagnosis-of indiwidual problem
areas. He maintains that significantly low scores ¥n the PRS
should be followea up by more in-depth assessments. Myklebust
found, by process of discriminant analysis, that teacher.rat-

"ings on the PRS were more effective in discriminating between

groups of .normal and legrning-disabled children than 48 out

~
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ren proposed for this study. The ratings were done by three
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of 49 other test variables employed (1971, p. 14-15). Bryan
and ﬁﬁGrady (1972) factor analyzed the PRS and found eviéence
for four of the five proposed independent categories of be-
havicr. In a second part of their study, they found the PRS
as a whole to be an economiéél and efficient screening device \ {
for learning disabilities in general. They added that a low {
rating on the Auditory Comprehension category may be particu- ]
larly valuable in detecting a specific languaﬁb or specific ]
reading disability. Proger (1973} as well as Reeves and Per- {
kins (1976) were favorably impressed with the PRS when used,
as in;ended, as a quick and meaningful screening device.
Reliability studies are mentioned but not specified in
the PRS manual. This wéakngss has been‘underlinéd by Proger
(1973). Forness and Esveldt (1975), using another rating
scale to evaluate 1éafning-disabled children's classroom be-
havior on five different categories, fouﬁd intercobserver re-
liabilities ranging from .87 to .97 during a reaﬁing period,
and from .86 to .93 during a mathematics period. Bryan and
Wheeler (1972), in another study of teachers' systematic ob-
servation of learning-disabled children, found 80% agreement
amqngst two raters. While these studies may not be directly
comparable to the PRS, they do suggest that teachers are con-

sistent in their rating of student behaviors.

The PRS rating scale was completed on all of the child-

teachers and staff members closely involved with the children
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on an everyday basis. The scalé for each child was completed
by mutual agreement of the three raters in an effort to obtain
more accurate results. This procedure forced the raters to
weigh their response options carefully.

Myklebust offers no specific cut-off scores in the PRS
manual,. The writer chose a cut-off score of 70 to select the
dyslexic subjects. This figure approximates the mid-point
between the mean total score for learning-disabled groups in
grades 3 and 4 as describeq in the manual, and the mean total
score for the control groups (Myklebust, 1971, p. 34). 2a
score of 69 or less indicates potential learning probleﬁé.

Of the eight original candidates, oné child was elimi-

nated from the study because he failed to meet the discrepancy

criterion as defined by the Learning Quotient formula.

The Exclusion Criterion

All eight original candidates had attended classes at
the University of Ottawa's Child Study Centre for a minimum
of six months to over two years. Their adjustment difficul-
ties and testpsychological characteristics were well éocumented.
A carefully detailed developmental history, including acadeﬁic
and socio—%amilial baékground, was ava%lable on each child.
From such information, one could check out the possibility of
majér sensory handicaps, emotional‘problemé'of primary nature,
cultural disadvantage or lack oﬁ.opportunity to learn. On the
Qasis of these c;}?eria,‘é second child was excluded from the

research project~because of emotional problems that most likely
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antedated his academic difficulties.

All eight original candidates were given a Lattery of
neuropsychological tests. The results, aloﬁg gith develop-
mental histories and other psychological test data, were
reviewed by Dr. Ronald Trites; Director of the Royal Ottawa
Hospital's Neuropsychology Laboratory. .On the basis of Dr.

/
Triteﬁ;)analysis, a third child was excluded ﬁ;bgﬁfhéwp;oject
_ N

because of suspected left hemisphere damage.

Special Education Criterion
The developmental histories and daily experier h

the children at the Child Study Centre clearly indicated that

.. all eight had been unable to learn and read up to expectancy

despite considerable exposure to regular classroom procedures.

In some cases, remedial tutoring had been undertaken with

little noticeable gain.

In short, after applying the three criteria from the

composite operational definition of dyslexia, three of the

eight boys had been eliminated from the project.

Dr. Tomatis himself assessed each of the eight initial
candidates according to hig three criteria: 1) the Tomatis
Listening Test, 2) Audiolaterometry and 3) a personal inter-
view techniQue. These criteria will be discussed in detail

because of their unfamiliar and original nature.

!
The Tomatis Listening Test (TLT) -

The TLT constitutes the most important of Tomatis' diag-
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nostic procedufes. A brief and modified form of'hearing test,
it can be administered with a standard audiometer although
an instrument specifically devised for this purpose is now
available. The TLT evaluates the adaptive perceptual dimen-
‘sion called listening rag%s; than the p;ﬁsive sensory experi-
~ence called hearing. ' . A.
Using an auqiometer as a generator of pure sdunds, cer-
tain aspects of a-subject's audition #re assessed for each
ear, by way of air conduction as sounds are sent via earphones
to the external ear, and by way of bone conauction as sounds
" are transmitted through a vibrator placed on the mastoid bone

behind the e;ternal ear. For the air conduction test, pure

tones are given octave by octave from 8000 Hertz (Hz) down

to 125 Hz, by way of 6000, 4000, 3000, 2000, 1500, 1000750,
500 and 250 Hz. At each frequency level, the intensity ca
be varied by five decibels (db) from the faintest -20 db to
the.loudesé 100 db. For thé.bone conduction test, pure tones
‘are giyen/only from 4000 ﬁzﬂdown to 256 Hz, and wery loud
sounds cannot be given on the lower uency .evels. .
Using an‘audiometer as descﬁig;ZTeZhe TLT is conducted
in a manner to provide an evaluation of listening.thresholds,
an evaluation of auditory spatialization and an evaluation of

auditory selectivity.

' Threshold evaluation. Starting with the right ear in

air conduction at 8000 Hz, the subject is asked to lift his

‘hand as soon as he h€ars the faintest sound. Pure sounds

N
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are sent in a single direction only, from the faintest -20

dbégpwardzyincreasing intensity by 5 db @EJQJ{;;;T‘until the
subjec% ciéarly indicates that the sound has been perceived.
Once this minimal threshold has been established, testing is
immediately discontinued at that frequency. The same proce-
dure is followed at the next lowest frequency level, 6000

Hz, and so on downward to 125 Hz. Again, only the subject's
earliest perceptual readiness £o‘acknowledge sound atleach .
level is sought out and recorded. The same proceéure is
followed in testing the left ear in air condu?tion from 8000
Hz down to 125 Hz. Afterwardé, similar threshold evaluations
are carried out in bone conduction for each éar from 4000 to
250 Hz. The’rgﬁults of this evaluation are presented on an

- audiometric grid that shows air conduction thresholds in
'solid lines and bone conduction thresholds.ih dotted lines.

The right ear results are presented first to the left of the

grid, and the left ear results are charted on the right hand

©. This is shown in Figure 3 which illustrates an optimal

LT profiie. The frequencies are presented horizontally or

in abscissa from 125 to 8006 Hz, while iﬁtensity is presented

_vertically or in ordinate from -20 to 100 db.

Acqpréing to Tomatis, years of research have revealed

' that ideal listening habits or dispositions should yield grad-
ually ascending air conduction curves with a slope of 6 to 18

db/octave from 500 Hz up, peaking at 3000 or 4000 Hz. The

bone conduction curves should follow the same profile, but
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shouid-rest.bglow the air curves by 5 or 10 decibels, as il-
lustrated in-Figure 3. This is the "musical ear".curve re-
ferred to in the previous chapter. The ascending slope is
said to allow a person;to perceive and appreciate sounds with
effortless discrimination and to favor accurate and easy vécal
expréssion. Furthermore, the heightened senéitivity to the
upper-range freq;éncies is said to provide greater cortical
energy and tonus.

Tomatis indicates that a person can adopt one or more
non-listening dispositibns such as lowering of the listening

1

threshold in total or in part. He maintains that up to 30

db are normally under one's voluntary controi. A non-listen-
ing dispositi'on as indicated gy a lpweriﬁg of thresholds,

if ﬁaintained over time, can become habitual. For example,

a child may lower thresholds throﬁghout the entire frequency
range, as illustrated in Figure 4a. This represents an es-
sentially non-accomeodating listening posturé, keeping sounds
at a distance so to speak.

Dyslexic children frequently show a lowering of thres-

holds in the middle range and speech-related frequencies,

from 500 or 1000 up toc 3000 Hz. Tomatis maintains that this

reflects an habitual "tuniﬁé out" of socunds wvital to human
dialogue and social intéraction, which may be a consequence
of painful encounters or imitations of others with ineffec-
tive listening curves." This mid-rangg dip is illustrated in
Figure 4b, It may occur on one or both ears althdugh a right'

b )

.
L3
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ear dip is said to be more;significant. A mid-range dip may
appear on aif céndﬁcﬁion, bone conduction or both. When bone
conduction alone fegiﬁters the dip, the child is said to be
compensating or figh£in§ his dyslexia. When the dip has set-
tled into both air and bone conduction curves, the child is
saig:;o'have given into his dyslexia.

A gradual ascendance of a listening profile is desirable.
Dyslexié children often reveal a high but flat thresﬁold as r
illustiated.in Figure 4c. Such a profile is ééid to indicate
undifferentiated listening ability, or yet another non-accomo-
dating posture. The sensitivity to the lower freguencies
which are made up of long sound waves is said to mask or drown

out discrimination of shorter wavelength sounds that are

higher on the frequency scale and more pertinent to speech

“and energizing potential.. Tomatis adds thatrthe lower freguen-

cies are discharge frequencies: they strike the body and‘rob
the organism of its-energy rather than stimulate it. Hence
a child with a flat TLT profile tends to tire easily as well
as experieqce.auditory discrimination problems. -

The parallelism of air and bone conduction curves, with
the latter slightly below the former, is considered normal
and desirable. Dyslexic children however may present with a
partial reversal or non-parallelism of curves, the bone curve
being ébove the air curve in the lower frequency range, as
illustrated in Figure 5a. This profile is said to reflect

bodily tension that fatigues the child and encroaches upon




- -

Gam e ke

e &o

I goE e Bt 2goe A000 000 B b} 13¢ L ot I - ] D+ 000 §OCN §o0
q : jr?Lm.- .
}
LT )
- 3
] H
]
[} ]
t
-y ?
I
10 - 4
[ oe e PN MU 3 by PLLIE :
| ]
o ! I, ]
d '
: [ »
30 [}
1 i | "
a0 . ]
_l l "7
- o 1
3
"” .
l | v
L1 "

>

RIGHT EAR 7" LEFT EAR )

W e B R b e D = R

r
S 7= 1072 133 3poe yeme g mad 200Z §ane 133 135 JOZ__FAE 09T 130 FOAR JQ9c 4990 pTON 14N
[ b i ¢
| 3
w 4
'
a a
N . A 1
.M ~ 1
LA AR B e Oy U
= N . )
- b L] - / -
~a n . .
¥ I=aele anp 3
i’ .
r
7. [}
v
L] ]
"
»0 2
- 13
g 1a
13
w0 e
7
L0 "
—
139 e Mg 1 1300 1900 3000 4000 $300 § 000 iFH ’&_&L'F'ﬁbn'mlcc)qngmnnaum_
1o 4
H
I} i
" . A -~ ]
L2 " L 0 - N i 0
Tad,” hee* el '
") 7
1
EL) 4
3
» -
’
[} ]
.
L1 -
| "
- %0 17
13
ro 1
3
1] "
W
1.3 n

RIGHT EAR ' LEFT EAR

Figure 4. Various non-listening attitudes.
: a. Lowered thresholds. '
b. Mid-range dip.
o ' c. High flat thresholds.

s } R T A S T AT s




&

106

the gbility to attend or concentrate. Dyslexic children may
also present with a discontinuous "sawtooth" ﬁrofile on the
TLT {(Flgure 5b). Sharp spikes and crossovers on the air and
bone curves indicate oversensitivity and overreactivity to
some sounds with a distorted perception of others, much as
an astigmatism distorts vision. Such a profile is not un-
usual with dyslexic children who have become very touchy and
display behavior problems.

Similarity of right and left ear curves con the TLT is
also‘normal and desirable. With dyslexic children, one may
find an assymetry of right and left ear listening curves, as
shown in Figure 5c. This is said to reflect strain because
both ears do not work conjointly to integrate informaéion and
responses. fomatis has noticed that assymetrical curves in
the middle-frequency range are often accompanied by problems
in .fine motor coordination. The more the assymetry affects
the lower: frequency range, the greater the likelihood of

finding problems in“gross motor functions.

Auditory spatialization. This refers to the ability to
localize one's self in space on the basis of auditory cues.
During the threshold evaluation procedures for bone conduction,
the subject is not only asked to 1lift his hand as.soon as a
sound is first perceived, but also to lift the righF or left
hand in accordance with the side on which the sound is per-

ceived. T subject is asked to lift both hands if a sound

is percefved on both sides simultaneocusly or perceived without

(]
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clear localization. Inversions or confusions are noted on
‘he TLT grid at the frequencies where they occurred, as shown
on Figure 6. Ideally no spatialization errors should occur.
However Tomatis indicates that dyslexic children manifest a
qurprising aegree of confusion in this area, particularly in
the speech-related frequenc;és. They frequently do not per-
ceive sounds directed to the right or left ear as emanating
from any specific direction, or they may perceive them as
coming from the opposite directioq. Behaviorally, spatiali-
zation érrors can manifest theTselves in momentary hesita-
tions when reacting to sounds or reéuests, or in awkward
body movements. Academically, such errors are believed to
be related to inversions and reversals of letters and words,

and also to problems in mathematical understanding.

Auditory selectivity. In another simple yet important

procedure, via air conduction only and at a comfortably ex-

.perienced intensity of forty to sixty decibels, a subject is

presented with pure tones in a. quick sweeping succession
from 8000 down to Y25 Hz. This is done for the right ear
first and then £ the left ear. .The subject must indicate
if a sound is higher, lower or the same as the preceeding
one. The critical factor hgre is not one of simply perceiv-
ing differences between sounds but of being able to indicate
correctly the direction of the difference by using one's

experience and perceptual acuity as a reference point. In

- APP, this quick test is said to be a powerful indicator of
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dynamic auditory diécrimination, that is of £he degree of
éne's involvement in the analysis of sounds and all that
they represent.

Figé{f 7 depicts partially closed selectivity on the
TLT. Since the stimulus sounds are aiways given in a down-
ward sweep, responses indicating "higher" or "same" are in-
correct: these errors are indicated by an obligque dash on
top of the grid at the freguency level that was mistakenly
analyzed.~ Any frequencies above the-lowegt.error are con-
sidered "closed" to selective fpalyéis,‘whether answered

-

correctly or not 'in the sgIé;tivity procedures, since lowe;
frequencies tend to mask the higher énes. This is indicatéd
by drawing hash marks across those closed frequencies as
illustfated.

The ability to selectively analyze scunds is said &eo
unfold along developmental lines from the lowest frequencies
up so that by nine or ten years of age ideally, a child’s
seleetivity should be fully open. According to Tomatis how-
ever, a number of conditions may prevent the proper unfolding
of selectivity, e.g. emotional problems, lack of sﬁimulation,
insecurity, painful verbalmexchanqe with significant adults,
and ear infections; in short, any condition that leads a
child to avoid using audition in an analytical way. With
dyslexic children, it is not uncommon to find a total or near
total closure of selectivity. Although they ma§ hear ade-

quately, they cannot listen because they have no clear audi-

S
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-

tory references to appreciate or reproduce sounds accuratély.
With closed selectivity, the voice is generally low with a
lack of harmon;cs above 1000 Hz, and one may note difficulty
dealing with pﬁonetically similar sounds such as.“m" and “n"}gz

"p" and "b". Some dyslexics have closed selectivity only in

the higher frequency range from 3000 Hz up: they cannot ef- ,(Y-\\\\w;

fectively appreciate the energizing sounds, and are said to

have difficulty sustaining concentration.

Audiolaterometry (ALM)

In the domain of lateral preferences, Tomatis seeks to
determine if the right "leading ear" or the left ear is domi-
nant in the control of speech. Tomatis (1963) maintains that

" because of its shorter neural interconnections with cortical

< 3

speech centres and with the larynx, the right "leading ear"
has a clear advantage in self—listening or in self-monitoring
of one's speech. When the right ear assumes its leading role,
speech flow is said to be generally smooth, éoming from the
front of the mouth with clearer articulation. .The‘voice is
evenly paced as well as rich in timbre and intonation.
Furthermore the facial expression is then described as har-
monious and animated. Finally movéments of hand and eye are
reported to be synchronized with speech emphases while the
rest of the body assumes a relaxed upright posture subservient
to vocal expression. ' When the left ear is domipant in the
-control of speech, longer neuronai circuits are held to come

into play, thereby causing time delay and inefficiency.

-
*
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Speech flow is said to become hesitant or broken, emanating
from the back of the mouth, with poor articulation or enunci-
ation. The voice is‘describeé as flat and mondtonous. The
facial expression is said to be frequenﬁly blank or tensed
up. Gestures and movements accompanying speech are said to
be less coordinated, or the whole body may be too rigid or
slumped to participate in vocal self-expression. , |
Tomatis has developed an instrument called the audio-
laterometer as an aid in assessing the relative degree of
. left or right-ear laterality in the monitoring and control |
‘of speech. This instrument is used with a two-channel ampli-
.fier, a microphone and a set of earphones in such a way that
the intenéity of a subject's voice as fed back via the ear-
phones can be increased or decreased without affecting the !
intensity in the other ear. Using established procedures, : i
and starting with a balanced feedback of %ifty decibels to N
both ears, the intensity of the left-ear feedback is augu-
mented or diminished five or ten decibels at a time until. -
the right "leading ear“.dominance is clearly gained or lost
as evidénéed by the aforementioned auditory or wvisual corré-
lates. . A detailed explanation of procedures for conducting

~

the ALM test and récording its results can be found in Ap-
pendix C, along with illustrationss;of the instrument itself
and its proper montage.

‘The ALM test was designed by Tomatis to assess auditory

- 1 R L S r e . fL e ————— S .
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gaged.in speech. Tomatis cautions that while a subject may'
be right dominant in listening ability, he may nevertheless
be.left dominant in the active regulation of speech. The
proper administration of thé ALM requires much observational
.skill and practice on the part of the examiner.

Aecéfding to Tomatis, dyslexic children f;équently re- "=
veal left-eared control of speech on the ALM. They generally
do not listen to themselves properly, and their speech is,

often as broken and hesitant as their reading.

- The Personal Interview

Tomatis-élso uses a semi-structured interview to assist
in the diagnosis of dyslexia. It consists of three phases
all aimed at assessing the behavioral and relational attitudes
of the child in his social milieu. ]

In a first phase, the child is received in a room along
with his parents or a few peers. The interviewer will initi-
ate a, conversation with the parents or peers while observing
the child's attitude towards these exchanges. 'Does_the child
participate, act indifferent or draw back, or again does the
child follow the conversation easily or does his attention
falter or wander? Typically, according to Tomatis, the dys-
lexic child,\because of deficient listening skills, is unable
to stay with or make sense out of such eﬁcounters.

In a second phase of the interview, the child is seated
directly in front of the interviéwer who asks lééding gues-

stions to engage the child in conversation. The child's pos-
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ture, iistening 55& language skilis are noted. A normal
child can pay attention to the questions, generally tuining
the right ear slightly téwérds the interviewer, mobilizing-
the muscles of the right side of the face and slackening the
jaw. According to Tomatis (1972a), the body{generally re—
mains stationary in a receptive posture, possibly with a
siight movement of the riéht hand in the area of the thumb
and index finger, or perﬁaps with slight lip movements in
concert with the speaker's articulations. ‘The dyslexic child,
under similar conditions, may turn one ear then the other
towards the interviewer. His face may be lifeless and dull,
or tense with a contragted jaw. The boéx may be restless énd
show surplus ﬁncpordinated movements in the upper and lower
limbs. These signs are s;;qhto reflect the'dyélexic child's
inabilitylto assume an effective listening posture or to
master his bodily instrument for purpose of dialaogue.

In answefing the interviewer's questions, the normal
child is séid'to use.his body in a coordinated, attentive and

efficient way. Verbal flow is_rapid, fluid, lively, well

timbered and well articulated. Thoughts are expressed clearly

and confidently without straying from the topic at hand. The
dyslexic child however is sdid to show a variety of éymptoms
of inefficient listening and language skills, many of which
are associated with left-eared control of speech as previously
described. Iﬁ addition, the body as a whﬁle may be lifeless,

or again restless with synkinesias of upper and lower limbs
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g;i.ving evidence of lOSSV of energy through motoric oglow.
The dyslexic child is said to become more exhausted with each
;25ponse, soon lacking energy to make sense out of the ques-
tions or to organize aﬁswers. He is soon left with little

to say, and what statements he does put forward become in-
creasingly confused arnd imprecise.

The third phase of the peréonal‘interview focusses on
the child's ability £o relate to himself and to others in
close social encounters. The interviewer asks the child to
point to an ear, an eye and to the mouth, on himself first
and then on the interviewer. - The normal child, who listens
and speaks correctly and is fairly comfortable in relating
to others, will génerally use his right index finggr to point
out the right-sided bodily parfs on himself and on the inter-
viewer.. The dyslexic child, often ill at ease with himself_
énd others, may become tense and confused, perhaps pointing
oﬁt left-gided bodily parts with either hand. Finally; on
a simple task called "auto-information", the child is asked
to pretend that he is holding a microphone in his right hénd
and to verbalize some pertinent infofmation about himself,

such as name and address, into the microphone. In using the

right hand in this way, the normal child's voice is said to

}’EZESRE’QZE%, animated and well timbered. However this phenome-

non apparently disappears when the left hand is used as a
microphone. Tomatis attributes this phenomenon to cutaneous

sensitivities that affect the left parietal cortex. It is

g
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said to exist in every child in varying degree although in
cases of se&ere dyslexia, such right-handed auto-information
may be non-existent. In addition, Tomatis notes that many
dyslexics have to search for their name and address when
asked to do this little exercise.

The TLT, ALM and personal interview are procedures de-
veloped by Tomatis over the years in diagnosing and treating
listeﬂing and language problems. Although they have not
been scientifically validated in any controlled fashipn, they
have been refined in everyday clinical practice. On the
basis of these criteria, Tomatis found all eight of the origi-
nal candidates to be dyslexic in varying degrees. This sug-
gests that his definition of dyslexia may indeed be broader
than those generally entertained. As to the five candidates
that met the criteria of the composite operational definition

of d¢slexia, Tomatis descri*bed one as a mild case of dyslexia

accordlng to APP criteria, three as moderate to severe cases

and one as a severe case.

Results of Selection Procedures

Having applied Tomatis' aiagnostic criteria and those
from the composite definition of dyslexia, five of the eight
original candidates were retained for the present study.

The diagﬁostic findings and background information specifié
to each youngster chosgn will be presented in detail in the
next chapter. The éges of these boys ranged from seven years

and eight months to nine years and three months. all five

R S ATy _——
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came ‘from English speaking caucasian families. All were i
natural children except one, a negro lad, adopted by his fam-
ily as a baby. The socio-economic status of these families

ranged from average to privileged. Using Blishen's Socio-

Economic Iqdex for Occupations in Canada, four of the fami- {

lies were S&gced in the first or highest socio-economic class;
while the other family was placed in the third of.seven pos-

sible classes (Blishen, 1967, p. 44-45). '

-

Measurement Devices

As mentioned in the previous chapter, the effects of
Tomatis' APP training prograﬁ on the academic skillé and per- !
ceptual processing abilities'will be investigated. The psy--
chpmetrié tools used towards this end are described in the ' ]

following sections. . ' i

Academic Achievement Tests !

Reading was evaluated by more than one test and at dif- 1
ferent levels of difficulty. Other basic skills such as
spelling and arithmetic were also assessed at regular inter-
vals throughout the research project. For these purposes,
two psychome£ric instruments were used: the Wide Range
Achievement Test (WRAT) (Jastak and Jasﬁak, 1965) and the

Gates-MacGinitie Reading Tests (Gates and MacGinitie, 1965). -

The Wide Range Achievement Test (WRAT). This test has
often been employed in research for the quick and effective

measurement of basic reading, spelling and arithmetic skills. ¥
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The first level of the test is suitable fo; children from
five to twelve years of age. The oral reading subtest, es-
sentially one of single word recognition, yields valuable
clues as to word attack skills. ~The written spelling sub-
test can provide evidence of omissions, reversals, sequencing
confusions and psychomotor problems. The arithmetic.subtest
is helpful %n bringing out prﬁblems of attention and concen-
tration in addition to those of mathematical understanding
and computation. Results from the WRAT can be described
in terms of grade levels, standard scores oOr percentile
ranks.

- The normative population used in the sténdardization
of the revised WRAT was selected from schools of various
socio-economic levels thrbughout several states in the U.S.A.
This population was split into nineteen age levels from five
years of age to adulthood, with both sexes equally repre-
sented at each level. The test's authoxrs report split-half
reliability coefficients ranging from .92 to .98 for the
reading and spelling subtests, and from .85 to .92 for arith-

metic. Validity studies have been approached through cor-

relation of WRAT resuits with academic performance, through

correlation with other achievement or mental ability tests,
and through factor analysis to determine the factor loading
in each subtest. The results of these validity studies seem
acceptable'and are reported in the WRAT manual (Jastak and

Jastak, 1965).
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The WRAT was chosen for this research project because
of its brevity and because of the clinical material it can
provide. 1In addition, Woodward et al. (1975) investigated
the test-retest reliability and consistency over time of Level
I of the WRAT (for ages five to twelve) and for two time in- ’
tervals, two weeks and twenty-two weeks. The study involved
over one hundred Canadian eleméntary school children with
emotional and learning problems, as often seen in a clinic.
The WRAT was demonstrated to be a remarkably consistent and
staﬁié measure of academic achievemenﬁ. At two-week interyals,
test-retest reliabilities ranged from .88 to .98 for the three
subtests, and at twenty-two week intervals, from .87 to .96.
This suggests that this single-form test may be readministered
repeatedly within a time-series research design with little
practice effect. The strongest limitation of the WRAT is that
the reading subtest does not do justice-to the éomplexity of
reading process and may overestimate true reading ability.

The Gates-MacGinitie Reading Tests. These tests provide

an estimate of higher leve} reading skills such as word
underst?nding (Vocabulary) ,- passage understanding (Compre-
hension), and rapidity of-extraqting information from writ-
tZn passages (Speed—and Accuracy). For grades one to three,
two parallel forms of each subtest are offered, and for
grades four to twelve, three parallel forms of each subtest
are available. The Speed and Accuracy éﬁbtest however is

not offered for grades one and two, and is optional at grade

L
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three. Results from the Gates-MacGinitie Reading Tests can
be converted to grade scores, standard scores and percentiles.
The normative population used for standardizing these
reading tests is large and suitably representative as to
geographical location, educational level and family income.
The mean reliability ratings for the tests used in this
project (Primary A, B, C, CS and Survey D, covering grades
one to sik) is .82; split-half réliability rénges.from .85
to .99; and‘a;ternate—form reliability ranges from a low of
.67 for the Sﬁeed and Accuracy subtest of Survey D to a high
of .Bé for the Comprehension subtest of Survey D (Gates and
MacGinitie, 1972). The aﬁthors discuss validity in terms
of content validity, and suggest that examiners judéb for
themselves if these tests are syifable for their purposes.
In one study, Davis (1968} found strong concurrent validity

L}

coefficients for the correlation of Primary C at grade three
and Survey D at gréde five with four otﬁer standardized
reading tests: the median coefficients were .84 for Primary
C Vocabulary, .79 for Primary C Comprehension, .78 for Survey
D Vocabulary, and .80 for Survey D Comprehension. The valid-
ity and reliability data on the Gates-MacGinitie Reading _
Tests seemed acceptable for the present research project.

The Gates-MacGinitie Testé were chosen for this research
project because they provide measures at a higher and more

conceptual level of the reading process. In addition, the

subtests are long enough in themselves to be used'reliably.
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rather than to have to depend on the total test score alone
as.is o%}en'the case with many of the most frequertly used

reading achievement tests (Farr and Anastasiow, 1969). Fi-
nally, the alternate forms of the subtests proved useful

in a research design that called for repeated tesEing.

Tests of Perceptual Processing Ability

As indicated in the previous chapter, perceptual proces-
sing deficits have been assoclated in important Qays'to dys-—
lexia. Selected tests of perceptual processing abilities,
especially those related to language, memory ang attention,
might reveal changes during or eﬁen after APP traininé of

/
- dyslexic children. Several invéétigators have called for
greater refinement in the evaluation of such perceptual pro-
cessing skills. A major step.in this direction has been
taken, according to Torgeson (1975), by Kirk et al. (1968,
1971) in their revision of the Illinois Test of Péycholinguis—
tic Abilities (ITPA). This test was chosen to assess.per—l
ceptual processing functiohs in this research project.

It should be noted that the term "psycholinguistic" as
used in the ITPA title is employed in a broad sense inasmuch
. as all twelve ITPA subtests reflect some §spécts of communi-
cative transactions. Only about half of these subtests
clearly involve English language functions. Carroll (1972),
injhis extensive review of the ITPA,Astates that it taps

cognitive skills. Chase (1972), in his review, prefers to

.
describe it as a test o¥f language, perception and short-term
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memory. In view of the fact that perceptual processing, as
" described by Cruikshank (1978) in the previous chapte;, en-
compasses various perceptual, cognitive, memory and languagé
functions, the writer felt justified in employing the ITPA
to assess perceptual processing.abilities.
ThéTiTPA, This test was designed primarily for use .
with children encéuntering learning problems. In its revised
(1968) form, it contains twelve subtests purporting to mea-
sure discrete functions related to learning and to pragpical
life situations.” The battery was designed to highlight intra-
individual rather than interindividual differences, and to
provide a profile of a child's relative strengths and weak-
nesses in the twelve functions evaluated. The‘ITPA was also
designed to asse;s the effectiveness of remedial programs.,
Scores on the twelve subtests can be converted_into age norms
or scaled scores, from t@o years and four months up to.ten
years and three months of age., The scaled scores are particu-
larly helpful in determining if postinterﬁention gains are
above and beyond normal maturational growth.

The three theoretical dimensions of the ITPA will first
be explained, followed by a brief deécriptidh of the twelve
subtests. Questions of reliability and validity will be con-

sidered afterwards.

The clinical model of the ITPA. Xirk and his colleagues

modified Osgood's (1957) model of the communication pProcess

and proposed that a person's communication with the environ-
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ment and with other individuals can be considered in terms

of three dimensions of perceptual-cognitive abilities: chan-

nels of communication, psycholinguistic processes, and levels

of organization of communic;tive habits. These dimensions
provide a conceptual framework for the ITPA and its subtests,
as iliustrated in Figure 8.

Channels of communication refer to the sensori-motor modal-
ities through which communication flows from initial sense im-

pressions, subsequent perceptual-cognitive deciphering d

organization, and eventual forms of expression through which

a response is made. Mapy'communidation channels are possible,
such as‘auditory—vocal, visual-tactile, auditory-motor and
tactile-verbal. Bécause of practical limitations, the ITPA
ircorporates only those two channels that were deemed the
most educationally relevant: the auditory-vocal channel, deal-
ing with sense impressions received by the ear ané with re-
sponses expressed verbally, and the visual-motor channel,
deaiing with sense impressions received by the eye and with
responses exPressed'by gestuée or movement.

The second dimension of psycholinguistic'processes\gogtu-
lates three processes in-the handling Sf information: the
receptivé process which refers to the ability to recognize
or understand what is seen or heard; the organizing or as-
sociative process which involves the internal manipulation

of percepts, concepts, linguistic symbols and mediational

activitie§ to elicit relationships between what has been seen

3
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or heard and past experience; and the expressive'process
which refers to the ability to express ideas or meaning either
vocally or by gesture or by movement.

As +o the third dimension, that of levels of organization,
the ITPA model postulates two.levels of communicative habits:
a representational level, which involves behaviors requiring
complex mediational processes or responses dependent upon the
utilization of meaning and symbols; ang an automatic level
involving responses that reflect orégﬂized and integrated
habit chains. |

The ITPA subtests. Carefully detailed descriptions of

each subtest can be found in the ITPA examiner's manual (Kirk'
et al., 1968) and technical manual (Paraskevopéulos and Kirk,
1969). Only thé'most basic features of each subtest are pre- .
sented bélow.‘
Starting at the representational level and with the

receptive process, two subtests assess a child's ability to

comprehend visual and auditory symbols. Auditory Reception

assesses the ability to derive meaning from short verbally
presented gquestions. Since the receptive rather than the
expressive process is being evaluated, the expected response
is kept at the level of a simple "yes" or "no". Visual ﬁe—
ception measures the ability to gain meaning from visual sym-
bols as preﬁented on black and white pictures.

At the representational level, and with the organizing¥

process, Auditory Association taps the child's ability to
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relate concepts presenteé orally. This is accomplished
through verbal'aﬁalogies of increasing difficulty vet simple

vocabulary. Visual Association taps the ability to relate

visually presented concepts in a meaningful way while mini-

mizing the requirements of the receptive and expressive
processes. This is accomplished through a picture associa-
tion -test using simple black and white stimulus pictures
and requi;ing a simple gestural reply to optional response
pictures. | |

At the representa&ional level, and with the expressive
progess} verbal Expression, aséessés,a éhild's ability to
expreés his own concepts vocally. The child is asked to

verbally comment and elaborate upon four familiar stimulus

objects presented one at a time. Manual Expression assesses
the ability to express ideas manually. This is done through
a gestural manipulation task: fifteen pictures ofgc:ommon

objects are shown one at a time with the request, "Show me

what we do with this". The child must pantomime, not verba-

lize, the appropriate action or actions.

At the automatic level, only functions dealing with the
organizing process are evaluated. Two types of auditory
and visual abilities are assessed at thié level: closure and
short—-term sequenﬁial memory. Closure is the abiiity.to-q

recognize a unit of experience when only part ofr it is pre-

sented, or the ability to synthesize isolated parts into a

- whole. The more commonly known sequential memory functions
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' have ‘generally been tapped by the WISC-R Digit Span and Cod-

ing #ubtests.

! ’

Grammatic Closure evaluates the child's ability to em-

-

ploy the redundancies of standard North-American oral English

in acquiring spontaneous habits for handling syntax anéd gram-

-matic;, inflexions. Auditory.Closure taps the abilityjﬁb

recognize and reproducé a word by filling in parts which were

omitted in its oral presentation. Sound Blending measures

»

the ability to synthesize two or more isolated sounds into

'a whole. The component sounds of a word or nonsense word

are spoken singly at half-second intervals, and the child

is asked to identify the.word. Visual Closure assesses the
ability t0'corréctly identify a common object frém its in- .
complete visual preséntation: Perceptual speed is emphasized
through the use of a time limit. .

Auditory Sequential Memory evaluates the ability to

reproduce from recall, immediately after oral presentation

by the examiner, séquences of digits of increasiné length.

-

Visual Sequential Memory assesses the ability to reproducé
from memory, immediatély after visual demonstration, se-
guences of increasing.length of rnon-meaningful visual

£ igur‘e%.

Standardization, reliability and validity of the ITPA.
- .

The standardization samples for the revised ITPA were made
up of eight different age groués ranging from 2 years and

7 months up to 10 years and 1 month. Each group consisted
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of approximately 120 normal children from middle-dlass com-
munities and middle-range schools in medium-sized cities
within Illinois and Wisconsin. The children were judged free
from physical handicaps or emofional disturbances. Their
IQ scores ranged beégeen 84 and 116. The ITPA authors justify
this restricted'sampliga\in maintaining that normal children
provide the best referéhée group against which to evaluate
deficits due to learning.disabilities or mental retardation.
) Alfhough@there may be some merit in this reasoning,
Carrdll (1972} questiogg the appropriateness of the ITPA for
groups significantly different from the normative population.
He urges caﬁtion in using ITPA test results with lpwer class
or ﬁinority group ;hildrenlor again with adolescent"and adult
retardates.

: SinceJthe profile of ITPA subtests.is designed to be
diagnostic; subtest reiiabiliiigs and intercorrelations are.

imporfant characteristics that have been seriously considered

!

by Paraskevopoulos and Kirk (1969). As the standardization

sample for the revised ITPA was limited to normal children,
the range éf“scores‘was limited and resulted in'a lowering

of reliabilities. Paraskevopéulos and Kirk therefore present
the original reliabilities and tﬁ65e~corrected fof restricted
intgll%geace range. With twé%gg éuggfsts and a coméosite
score at ééch oﬁ ei&ht age lévels from 2 to 10 years of age,

this yields 104 internal consistency coefficients. Of the

" 104 uncorrected reliabilities, 51 fall below..80, 23 below

s

- T
. H
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.70, and 15 abo;e .90. The: corresponding numbers for the
corrected coefficients are 15, 6 and 40 respectively. The
total test and most of the subtests seem acceptably reliable
at each age level with the exception of Visual Cleosure and
Auditory Closure whose reliabilities remain weak.

Becausé the ITPA was designed fér intraindividual sub-
test comparisons, differenceidbetween.péirs of scores in a
'child's profile must be stable. Paraskevopoulos and Kirk
(1969) report reliabilities of the differenéés among all sub-
test pairs as ranging from .57 to .88, with a median of .74.
The corrected-for-range reliabilities range from .67 t6 .91,
with a median of :81. Score profiles thus appear to be
moderately reliable.

To obtain an estimate of stability, the ITPA was read-
ministered after a five-month interval to three age groups .
of children: 4-year;olds, g-year-olds and 8-year-olds. The
retest reliabilities for the twelve subtests range from .12
to .86 with a median of .50; the corrected-for—rang; re
liabilities range from .28 to .90 with a median of .71.<i‘\ne
retesphcorrelations for the composite ITPA score at the three
_age’le%els were .83, .70 and .70 re§pectively, and .90, .87
and .87 when qorrectéd for restricted intelligence range.

Overall,‘ihe-revised ITPA seems to have adequate reli-
‘ability with a fairly stable profile of scores. However
these scores may hold up only: fairly well with time.

As to the validity of the.ITPA, Kass (1966}, using the

-~

»

~
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earlier experimental edition of the test, found children
with reading problems, when compared to normal readers, to
be deficient on the Auditory-vocal Association subtest and
on thé automatic level Visual Meméry subtest. These same
children.were found to be superior on the Visual Association
subtest, perhaps because §f habitual reliance on pictorial

&
ather than on the printed word. Macione (1969)

cues in books
conducted a similar e pe:imen? with the revised ITPA and
found his second and hird—gfade ieading-disabled group lower
on five of the six jutomatie level tests: on Grammatic Clo-
sure, VisUa} Closure\ Auditory Closure, Sound Blending and
Visual Memory. 6nly_ ammatic Closure did not reach signifi-
cance at the .05 level. Neither.K ss' nor Macione's study
found any difference between normal\and disabled readers on
Auditory Sequential Memory. Bannatyne and Wichiarajote

(1969a), using the revised ITPA, found Sound Blending to be

_significantly corrélated to spelling ability, attributing

this to a comman oral-kinaesthetic factor. Interestingl;:
while Auditory Closure did not correlate significantly with
spelling ability itself, it did correlate significantly with
Sound Blendiﬁg and may thus be a prerequiéite to proper
sound-blending skills.

“Hirshoreﬁ (1965) carried out a predictive study using
the expérimental version &f the ITPA, and found that Gram-

matic Closure, Auditory and Visual.Sequential'Memory subtests

given at the kindergarten level were significantly related

!
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to academic achievement in reading and-spelling two years
later. |
These studies of concurrent and predictive validity
suggest that tests at the automatic level of the ITPA are
particularly:related to reading and spelling achievement.
While Kirk and Kirk (1971) provide additional evidence
of the ITPA's concurreqt and predictive validity, investiga-
tions pertaining to the construct validity of this test have
produced conflicting and uninterpretable results (Newcomer
et al;, 19155. It would seem important to confirm that the
subtests do measure discrete abilities and that they are
consistent with the three theoretical dimensions of the
clinicai model on which the ITPA was built.
Numerous factor analytic studies of the experimental
Zgﬁd revised editions of the ITPA have been carried out, the
large majority of them finding little evidence in support
of the clinical model or the discretenéss:of abilities. Yet
as Carroll (1972) pointed but, the large majority of these
studies contained various methodological weaknesses that
make their conclugions‘doubtful. Carroll emphasized the
need for factor-analytic gtudies using appropriate external
reférence tests which he considers the only proper way to
identify the unique abilities tapped by the subtests. Hare .
et al., (1973) accordingly investigated the construct valid-
Aty pfobleﬁ with criterion tests designed to parallel func-

tions measured by six of the revised ITPA-subtests, specific-

.
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ally Auditory and Visu@&\Reception; Verbal and Manual Expres-
sion, Auditory and Visual Segquential Memory. ‘'All six sub-
tests locaded on separate factors with the matched Criterion
tests, thereby suggésting that they measure discrete indepen-
dent abilities. Im addition, Hare 'and his colleagues found
that the subtests loaded with other related tasks on factors
clearly identifiable in terms of the thrgg dimensions of the
ITPA model. Newcomer et al. {(1975) used a similar procedure
with all twelve ITPA subtests: their findings suggest that
nine of the subtests tap discrete abilities, and that the
existence of'the level and process dimensions of the clinical
model are tenable. The results of these two studies give
encouraging evidence of the construct validity of the ITPA.
‘and support its use as a valuable clinical tool.

While generally utilized fbr diagﬁostic purposes, Okada
(1969) found the ITPA also helpfil in measuring the effects
of certain kinds of perceptual training.

The ITPA was chosen for the present research prbject
because it provided for a battery of language-related per-
ceptual processing tests within a seemingly valid conceptual
framework. 1In addition, the ITPA focussed on intraindividual
comparisons and its results couid be converted into scaled
scores to help plaﬁe ﬁaturational effects into proper per-
spectiye.- The latter advantage cannot be underestimated in
a time-seriés research désign. However the'poséibly weak

‘reliability of the ITPA over time presents a’'difficulty that
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was tentatively overcome by modifying.the test's administra-

tion procedures.

Modifications to the ITPA. The writer carried out a

preliminary investigation to verify the suitability of re-
peated aéministrations of, the ITPA. All twelve subtests were
administered each month over a six-month period to three
eight-year-old boys. Their ITPA results proved relatively
stable from the third month on. Upon analysis, iﬁ appeared
that the boys had become familiar with the test demands by
the third administration. Prior to this; in the first and
second administrations, theseyoungsters had failed some Of
the earliest and easiest test items because they had not fully
understood test demands despite the one or two practice items
given before each subtest proper.

In ﬁsing the ITPA for the present research project, the
writer modified the administration procedures by giving,
wherever possible, three or. four extra practice items taken
from the "before six‘yeafs of age" items usually credited
to older children. This was done to help the testee fully
understand subtest requirements from the staft, hopefully
augmenting thq;eby test-retest reliabilities. A somewha£
simiiar preparatory procedure has been incorporated into
some of the subtests of the WIéC—ﬁ by_WechsIer {1374) to

strengthen reliability. 1In addition, the Visual Closure

— subtest was eliminated from the-test battd¥y because it

had shown, during the preliminary investigation; a marked

[P
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learning effect from the third or fourth monthly testing on.

Research Procedures

This section describes the setting of the research pro-
ject, the Electronic Ear apparatus, the APP training program,
and the ongoing procedure for collecting behavioral reports
as well as the measures of academic achievement and percep-

tual processing abilities.

—

- The Research Setting

All five boys selec£ed for this investigation were full-~
time pupils at the Child Study Centre {(cs8C) of the University
of Ottawa. |

The CSC is ans.educational and treatmént facility for
children w;th'varying degrees of emotional and learning dif-
ficulties. It is also a teaching and training unit for
graduate students in Child €linical Psychology. The APP

L}

training program has been employed at yhé c5C for over ten

. years as part of ‘a comprehensive remedial and treatment pro-

gram geared towards the individual ne;ds of each child. The
CSC program has its own school and residence. ;It offers ‘a
reqular school pfogram along with special classes in psjcho—‘
motor training, musical training, reme@ial tutoring, and
creative skills. It also offers parental guidance and coun-

selling, as well as individuval, group and family—oriénted

. psychotherapy.

The CSC school can accommodate about ninety children
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from 4 to 14 years of age.- At the time of the investigation,
g_ﬁhird of them "had severe emotional and adjustment problems,
a third had various degrees of learning disabilities and a
third could be considered as well-adjusted normalizers. The
élassrooms were organized for small groups of children to
facilitate individual attention and personalized programs.
About sixty of the ninety children attended the CSC-only dur-
ing the regular school hours. Thirty children with severe
problems lived in the CSC residence located on the two upper
floors of this facility.

The CSC's educational and treatment programs ran from
September to June, and were extended through a five-week sum-
mer camp for added continuity. Although the summer camp
introduced a significant change in the children's daily
routine, it did allow for close control and continued evalu-
ation of treatment programs.
| In view of tpe nature and size of the CSC progrém, teaqp:\
ers, psychologists and support staff worked closely together ?i
and were quite familiar with' the children throuéh difect con;

.
tact with them and/or through biweekly case‘reviews. Conse- -
guently the children's daily behavior was ciosely monitored.

Three of the boys selected for this projecﬁ-attended
the CSC during school hours only. The other two boys"attended
school at the CSC, and also lived in its residence because

of the severity of their learning prcblems and their need for

-

a more intensive structured program.
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The children's parents were fully informed of the nature

--— --0f—the research program and agreed to participate in it.

They attended frequent interviews with the CSC staff and
regularly reported any noteworthy changes- they observed in
their children during and after APP training. The CSC teach-

. ers and staff working with these children were also involved
in reporting their behavioral observations. The children's
difficulties and their treatment pfogram were explained to
them.aiso. They were told that this would involve consider-
able periodic testing and that they would be given feedback
on their progress in the training program. This was done - .
not on;% for ethical reasons but also to gain their co?tinuéd ‘
involvement and cooperation. |

It is important to note here thét as the writer was
carrying out this investigation, two other doctoral étudents
were also researching the same remedial program with thq

' same five children. However they were stuinﬂg different
psychological dimensions of APP training. The second doctor-

. al student was inyestigating the prograﬁ's éffects on langu-
age behavior and cognitive controls, while the third doctoral

N
student was evaluating APP training effects on e&otional

e
and social adjustment. The combined investigations were
-designed to permit a broader evaluation of Tomatis' APP

program for dyslexia within the context of intensive single

case studies.

R N

 APP training was carried out in individual treatment .
b 35
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rooms at the CSC or at summer camp facilities. Each room

contained an Electronic Ear apparatus on a large table in

full view of the child. There was sufficient space for the -

youngster to play, draw or-lie down during training sessions.
Testing of academic achievement and perceptual proces-

8ing abilities was carried out in the testing locales of

the CSC. These were comfortable and well lit rooms equipped

with only a large table and two chairs. All evaluations

\‘t.

were done on an individual basis.

The APP Remedial Training Program

The program was carried out over a period of_ten months.-
as suggested by Tomatis. Two half-hour APP training sessions
were given ta the children every schobl day. Each child's
proéram was set up, monitored and modified by a Program Con-
sultant. The dhiiy implementation of the prescribed programs
was carried out by Therapeutic Assistants who also reco d
-pertinent behavioral obsengg;ﬁons on these children. he ]
au@}tory-vobal exercises were all done through the Ele tfo-

nic Ear apparatus.

The Electronic Ear (EE). The EE is depicted in Figure

- 9a, and its main components are s$chematically illustrated in

Figure 9b.

It may be seen that output from either a tape recorder,
B .
a microphone or both is amplified and .passed through either

of two filtration channels, Cl or C2. A gating switch,

which can be variably set, is activated on the basis of the

'
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volume of vocal or recorded input such that this -input is
directed through Cl if above a certain threshold of intensity,
or through C2 if below that threshold. Both Cl and C2 can
be set to modify the relative intensity of the input frequen-
cies in a variety of ways. 1In éadition, at ﬁhe output level,
a potentiometer is used to vary the intensity of auditory
feedback to the left ear only of the heéfpﬁones. Recorded
input is presented on a REVOX A 700 tape recorder; recoﬁmend-
ed in setting up the EE system.
" For the presént research project, Channel Cl was set ﬁd
¢ amplify treble and attenuate bass frequencies according to
the idéal "musical ear" listening cufve. To be perceived,
such sounds are said to require a tensing of the muscles of
the hammer aqd-stirrup. .bhannel C2 was set to modify sounds
in the opposite way in keebing with'a less des}raple listen-
"ing curve: these soqnd; are said to require little effort
to be perceived, and to actually impose themselves on audi-
tory ﬁechanisms which may bé fatigued in the process. A
continuous contrasting 0fCl and C2 sounds is said 29 effect
a physiofherapeutic or reflexotheéépeutic action on the ten—.
sor muscles of the middle ear. Auditory ﬁechanisms are
sthereby reeducated to gain contro%,over listening ability
and to adopt the desirable "musical eér"-curve. in so doing,
P phénation is said to be modified for thé better by coHnter—
freaction. Left ear feedback is reduced gradually but never

eliminated during APP training since the goal here is to
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strengthen right-eared control of speech. Tomatis (1972a)
stresses that bofh ears must work in concert but that the
right ear plays a leading role.

More specifically, the filtration system in Cl, as indi-
cated in Figure 10, was set to attenuate the intensity of
bass frequencies from 50 to 800 Hz while enhancing -the in-
tensity of treble frequencies from 2000 Hz up. Those frequen-
cies between 800 and 2000 Hz were only slightly modified by .
this programming..

The program. The traiﬁing consists of two main phases

of auditory-vocal exercises called simply the passive phase
and the active phase. These are designed to reéépitulate,
in abbreviated aﬂﬁ simuiaté%\épshion, the normal stages of
listening and language development, from theif earliest pre-
natal beginnings to the level of the fairly afticuiate and
confident school=-age child capable of succeeding in basic. -
acédgmic skills. |

Following Tomatis' initiai diagnostic evaluations and
recommendations, a Program Consultant set up the tra&niﬁ@'
programs for the five children in thié research projeét.n :
Dr. Agatha Sidlauskas, Director of the CSC, acted as Program :
' Consultant in view offher'length% experienée with APP methods.
The writer, and the othér two doctoral students previously f

mentioned,‘acted as Therapeutic/ﬂbsista{fs to implement the '

N )

/

The direction and steps of APP training were identical

progiams.
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for all children, but the rate of progression through the , 7

_ different phases and subphaSes was digtated by the needs of
p Qv&ﬂ

each case. After every twenty half-hour training se551ons,
a repéet TLT was given to each ﬁhild. An interview was then
held with the Progray Consyltant who monitored ﬁroéreés and
modified programs acecordingly. The specific appfieation of

the APP training program for each@%hild will be described in

 detail in the follow1ng chapter. A -general deécription of

the APP program is called for at thlS pozgt

’“// ' The first main phase of "APP tralnlng c0n51sts essential-

ly of passive ‘listening exercrses designed to relax the child

and to rekindle or enhance the deslre-to relate. Tomatis

“(1972a) considers this phase as. the "encounter ‘with mother"
' pécause it aims to recreate the ciild's listening and language '

.relationship with the mother. from 4% months prenatally to

about 3 or 4 years of age. According to Tomatis {1972b) this
. ? . a
relationship- is vital to a child's continuing desire to adapt

and communicate.. * . . .‘@
’ . . '- . " . : 0

The first passive subphase is called "Filtered Sounds”.

.‘Here the child receives‘auditory stimulation through the EE

~

in the form of tapes of .classical mu51 or in, the form of:
- -

a tape of his mother s voice which has been electronlcally
filtered so as to retain malnly.those_fiequenc1es above BDOO
Hz. These tapes then sound as ‘if they age coming throughl

a llquld medium, supposedly like the foetus 1n ‘the womb hears

through, the amnlotrL £luid. ¥ The, foetus can apparently pek-

'\
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ceive sounds at 41 ﬁonths (Tomatis; 1972b) . Such recorded
"prenatal soundé“ are said to stimulate hemory traces‘of“an
earlier state where the deéire to'relate on a primitive af-
fective level finds its roots. These sounds are held to be
a fundamental element in the successful initiation into an
APP treatmént progrém (Tomatis, 1972a, p. 146-148).

A hai}—hour recording of the mother's vcg is taken
before the start of APP training withm;t thegld's. know-
ledge. The mother is asked to read storieézshe feels Epe'
child will enjoy. If the mother's voice is too low,. the re-
cording of the stories is done throdgh'the EE to obtain a

cluster of enhanced high frequency sounds required for the

subsequent filtering. Once the filteripng has been done, the

. tape recording contains no recognizable words although the

mother's characteristic rhythm and intonation ate ‘retained

in the leftover high frequehcies.
oo

In Tomatis' experience, the maternal voice is the most

‘effective means for stimulating the desire to listen and also

to induce relaxation while activating the cortex. In the case
of adopted children, the adoptive mother's voice has some-
times been used successfully. However certain forms of fil-
tered classi;él‘music are generally used as an alternative.
The mosi Sucd‘ssful themes are”reportedly-those rich in '

s and rhythmically similar to Mozart's music.

When such music (s used in lieu of the maternal voice, the

desired effects are not attained as quickly. In the case

"
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6f one of the five children in this research proiect, an
adopted negro lad, such filtered music was utilized.

All.the listening training ét this first subphase 1is
done through the EE with ?he upﬁer and lower filtering chan-
nels set as previously described. Thg'gating switch’is'set
to shunt incoming sou;ds from the tapes to either channel
in continuocusly alternating succession,ethereby producing
‘an unconscious deconditioning and.feconditioningdof auditory
mechanisms. Little emphasis is placed on lateralizing at
thls stage- the right ear receives 100% of the EE output
and the left ear receives 70%. Durlng this time the child
is-invited to draw, play cards,"and to keeﬁ himself amused
with activities requi;ing little concenfration. Depending
on the severity of the listening deficiency, the "filtered.
S%fnds“ subphase can®last from 20 or 30 half-hour sessions
to‘over 100, until the results of the TLT and réports of
behavioral changes indicate that the next subphase caé be
initiated. a

ere are several indicato of successful: training at
this first subphase and of readiness to:méve on-to the next.
on the TLT, ascendancy of listening curves, parallélism of
air and bone conduction at least for the right ear and, iijﬁ
the case of children 8 years of age or more, opening-of selec-
"tivity‘at least up to the 3000 Hz speech ranée.are all posi-
tive 51gn .Behaviorally, a'greater degree of energy,'moti-

vation a d lnvolvement on the chlld,g part, and a greater

A it e et T et o b e g o i et
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awareness of the presence of others accompanied by a desire

-to share experiences, are all considered significant. This

part of the APP program is said to energize as well as exter-
iorize or "excentricize" the dyslexic child who is all tooﬂ\\\\\
often turned in on himself (Tomatis, 1972a).
The second passive subphase is called "Sonic Birth".
It représents the transition from prenatal audition through
B . .8 . '
a liquid milieu to postnatal audition via an air medium.

Tomatis (1972a) states that this is normally accomplished

‘within the first 10 days after birth as the middle ear and

Eustachian tubes slowly‘dréih themselves of amniotic fluid

and fill up with air. This forces the infant to adapt his

listening to the air milieu and to recognize the mother's

" yvoice in a different form. In APP, this is recreated b%‘ *

having the child listen, via EE, to a specially prepared
recording of the mother's simulated prenatal voice where the
frequencies previously eliminated are gradually reintfoduqed:
from 8000-Hz down to 125 Hz, until the child can recognize
the mother's voice and the source of his comfort. This dis-
covery usually brings ab9ut a joyful strengthening of the
child's relationship to the mother. After a successful
"Sonic Birth", the child is asked to listen to about 10 ses-
s;dﬁg'of recprdings of Phe mother's-natural voice alternated
with recordings of filtered classical music. In soﬁe cases,

a longer and slower "Sonic Birth" process may be indicated.

.Overall this subphase generally,-entails from 15 to 30 half-
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hour training sessions.
| The second main phase of APP training is designed to
help. the cpild make the best use of newly awakened or enhanced
. listening habits through more %nvolved auditory-vocal exercises’
requiring active p;fticipatioﬁ.

The first active subphase is called "Performing". Here
the cﬁild is'rquired to 1is£en attentively tﬁrough the EE |
to. a series of éﬁecéﬁlly prepared tapes\qg?taining words and
phrases of varying length.\ These words and phrases contain
many sibbilant sound; rich in high freduencies. During pauses
on the tapes, the child must éarefully repeat these words into
a microphone hookg@ﬁ?b to the EE. Left ear feedback is gradu-
ally reduced to 10% while right e;r‘feedback is fully retained:
this promotesfright-eared’self—iistening and speeéh contro}.
The child is required to sit upright, with chin pulled siight—
ly inward, and tq push the lips forward while .repeating the
words. The ﬁicroPhone is held in the right hand, encircled
by the thumb and index finger. These positions are said to
train the child's bodily being to assume its most effective
posture fgr communicatiné. |

The words and phrases to be repeated are‘contéined in
series of tapes filtered.at different frequency levels from
500 Hz up to 8000 Hz. This enables the child to listen
clésely to sounds throughou£ the frequency'range and to
- spend mofe timé %t those levels that may present gfeater'

' difficulty. In general, the more highly filtered the tapes,

o e i BRI
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the harder it is to ‘perceive the words correctly and repro-
duce them. Some children however may require special empha-

sis on the middle-frequency speech range. Once a child has

- mastered 90% of the content of each tape, he can move up to . . .

the next tape or to a more difficult series in keeping with
his age level. These training sessions last half an hour
and are interspersed with sessions of listening to filtered
music for relaxation.
This active "Perférminé"‘subphase could be consiéered
as an "encounter with father" or an "encounter with others”
according to Tomatis (1972a). In:h;s developmental frame-
/’ﬁofk, by threé or fo;r years of age the child should normally
" enter into a more articulated two-way dialogue with others
beyond the maternal ofBIt. This dialogue is assisted by
right-eared self-monitoring of speech which favors clearer
articulation of one's words and thoughts. Tomatis (1972b)
*rstresses tbat the child's father, or a suitable substitute,
provides th; examplé in these matters as he sponsors the
child into the wider social arena.  The father's availability,
support and personal listening habits are importaht factors
in the ¢hild's mastery of socialized communication.
I 'In the fourth and final subphase called "Training", even
greater participétion is required in.repeating longer phrases
or parté of a text, or segments of Gregorién chanting, which

are presented on tapes. Occdsiondlly a child may even be

ready to read an easy text on his own through the EE. Again

~
)
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emphasis is placed upon the correct postures and on right-
eared seif-listening. These more advanced exercises allow
l}he youngster ﬁoxﬁain greater awareness and'control_of timbre,
intensity ‘gf voice and speech flow. During this final sub-
g sessions may,be reduced from five to three
week. Tomatis (1972a) considers "Training”
as an "encounter with self": this subphase is said to pro-
mote greater self-awareness, greater awareness of others,
and a clearer expression of one's thoughts, all. in prepara-
tion of better dialogue.

This final subphase and the APP program are brought to’
a close once the Program Consultant, on the basis of the TLT
results and behavioral reports, concludes that the‘proper
listening and. language foundations have been acquired. By
this time, gains in school achievement are frequently reported -
even though aéademically oriented remedial tutoring or exer-

cises have not been uridertaken as part of the program.

Data Collection~-

The intensive single case studies, using'a time-series
format, were conducted ‘over a fourteen-month time span from
December i, 1925 to February 1, 1977. The first two months
of fhis.time span\définedra baselihe period. The interveqag
tipn or APP training period covered the next ten months until
December l,'1976.. A follow-up period involved the last two

months of the reséarchagfoject until February 1, 1977. Con-

siderable testing data and behavioral reports were collected
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at regular intervals ghroughout the investiga;iéh.

_ Tests of basic academic skills and perceptual processing.
abilities were given at the outset of the research project
and repeated every two months theﬁgafter. In total, this
yiel&ed eight sets of formal test results. The first two
sets delimited the baseline period, the next five covered‘the
APP traininé or intervention period, and the last set of
results marked the end of éhe follow-ﬁp period.

. Throughout the iﬁvestigation, pertinent behavioral ob;
servations were noted on a daily basis and documented in
weekly file reports by the three investigators. The parents
of four_gf the five boys in this projec£ were interviewed
weekly at the CSC or at their home.. The parents of the fifth
boy, who had been placed ih the CSC residence, lived ?ff away
and were only interviewed every five or six weeks.

Wéth regards to the formal tests, the WRAT and the ITPA
were administered by the writer while the Gates-MacGinitie
Reéding Teéts were given by a retired remedial teacher not
otherwise involved with the children or the project. The
writer assumed much pf the testing duties because he was sure
of being available for repeated administrations throughout
the research time span. Further, he Qas‘tﬁ%roughly familiar
with the administration of fhe WRAT and ITPA, and could there-’
fore pay attention to important quaiitative aspects.of the

children's responses.'

The WISC-R, Myklebust PRS and Myklebust Learning Quotient,

.

[ ) Fl
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'obtained for diagnostic purposes prior to the inveétigation,
were readministered 6r recalculated fLearning Quotienti at
the close of the research project for the purpose of pre-
post comparisons. |

Finally, with regard to thé APP training program itself,
the TLT was given to each cﬁilq every 20 training sessions ]
by one of the three investigayors who had been specifically
instructed by Dr. Tomati; in this method. The ALM was adminis-
fered only beforé and after the training program by the writer,

who had also been .instructed by Dr. Tomatis in.this difficult

technique.

Presentation and Analysis of the Data

The results from each of the five single case studies
will be presented in the form of figures and tables comparing
baseline, intervention and follow-up scores as well as com-—
paring pre and postintervention scores. Visual analysis of
‘the data will be emphasized, as has been the custom in intra-
subject designs (Michael, 1974a; Hersen ahd'Barlow, 1876).

. .
In addition, some'tables of test scores will be discussed not

only in terms of the data themselves but also in terms of

process variables and pertinent behavioral observations.

Although some methods of statistical analysis have been
proposed for single subject research (cf.-Gentile; Roden {and
Klein, 1972; Shine and Bower, 1971), the adaptation of para-
metric techniqueé to intrasubject designs using repgeated test

measures is likely inappropriate because of the ocorrelated
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nature of the data (Edgar and Billingsley, 1974; Hartmann,
1974; Kratochwill and Levin, 1978), A form of time-series
'Qnalysis has been developed by Glass, Willson a;d Gottman
(lg?é) to correct for the autocorrelation factor in inter-
rupted designs, but hot in a continuous design as uséd in
this investigation. Consequently a statistical analysis‘of
. the data was not conducted in view of the nature of the data
and‘of the design.employed. Michael (1974b) and Jérayatne
(1978) indicate that in evaluatlng interventions via single
subject research statlstlcal proof of progress is not always
necessary, especially when the reguirements for internal
validity are met.
In the next two chapters, each child's diagnos;ic evalua-

tiogs, individualized APP training program, academic aqhieve—
| ment and perceptual processing test results will be presented.
' fheir clinical significdncé'will be stressed. Along with the
presentation of figures and tables, attention will be given
to the observations and remarks of those teachers, psycholo-
gists, staff members and parenté who lived with these children
on a day to day basis, and who were generally in an é&vanta-'

geous position to note significant change.




CHAPTER IILI

. DIAGNOSIS AND REMEDIAL ,TRAINING PROGRAM

Introduction

This chapter describes the diagnostic findings and the

remedial training program for the five dyslexic boys involved

in this research project. Each boy has been giveﬁ a ficti-
tious name and will be dealt with in a separate section in

keeping with the intensive case study format adopted. Back-

ground’information, presenting problems and.diagnostic indi-

cations will &irst be presented on fhe child in question.
That youngster's individualized APP remedial training program
will then be described, along with listening test results
and behaviqral observations that were used to monitor and
modify the program in terms of "its phases and subphases.
Diagnostic information on these children was accumulated
in November and December 1975. fhe remedial training program
for each boy lasted 10 months from'the beginning of Februarf

to the end of November 1976. During the training pefiod,
t

behavicral reports were accumulated. on a daily basis, and

: -/
the Tomatis Listening Test (TLT) was given after every 20

'half—hour training sessions. o ’

f
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caée #1: Andrew

Diagnosis

Background Information

Andrew was a fair-haired and freckle—faced lad with a
husky build. His babyish facial features stood in sharp
‘contrast to his frequent adult-like behav%or."Awkward in
his movements, he shifted his body slightly from side to
side as he walked. At over 7 years of age, he still descend-
ed stairs two feet at a time. Although he wrote with his
right hand, he\?%e ambidextrous in all dther activities.
‘Andrew was a restless but good%qatured boy who gravitated
towards adults rather than ﬁeers. ‘He often }mpresseé others
as a good eonﬁersationalist, however he generally repeated
what his parents or te;chers hed said and rarely expreséed_

any ideas of his own. .

Presenting problems " Andrew's, parents .recognized the

boy's moter coordlnatlon and academic learning problems.
Otherwise they descrlbed him as a rather angelic Chlld al-
ways proper anéd never causing anyone difficulty.
Andrew's teachers indicated that he was unable to re-
late to of assert himself amongst peers, often reverting to
s tears in such situations. His school performance was not
in keeping w1th his mentél ablllty In the classroom, he

was fldgety and easily fatlgued but never dlsruptlve.

Family constellatijon. Andrew is the second of four
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children in a comfortably established family. Both parents
had attainedAprofessional,degrees: while the father worked
full time, the mother now gave most of her time to homema%—_
ing duties. The oldest child, a very selfish and stubborh
boy, presented such severe behavior problems that he had

been placed in the CSC's re51dent1al treatment program. Al-
though there is no mention of learnlng problems 1n ‘the family
background, three males on the paternal side of:the family
are left-handed or ambidextrous. |

y : ~
pDevelopmental features. The mother remembers an easy

and uncomplicated pregnancy and delivery. Andrew was a fulk—
term healthy baby -of aﬁerage weight. As‘an infant he was
docile and capable of amusing himself at length'in his play-
pen. He began walklng at 15 months and his motor development
has always been slow. Andrew uttered his flrst wo;;s ‘at

10 months and could speak in clear sentenees at 2 years of
age. As a preschooler, he proved to be a very considerate

and accommodatlng child who had 1ntro;ect}9 parental modes

" ‘of behavior to a remarkable degree.

Educational experience. In kindergarten’at 5% years

of age, Andrew spent most of his time in gross motor play

-and was not ready for any formal learning act1v1t1es. An-

: t1c1pat1ng learning problems, hlS parents placed him the

next year as a day student at the CSC. At 7% years of .age

,and in a grade 2 settlng, he was - Stlll struggling with baSlC

readiness skills 1n reading and arlthmetlc

et ek
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Diagnostic Test -Results

Intelligence. On the WISC-R given in November 1975,

-

Andrew obtained a verbal IQ of 109, .a Performance IQ of 123,
ahd a Full-Scale IQ of 118. 1In addition to a low scaled

score on the Arithmetic subtest, very unqtable'cognitive

‘functlonlng was in ev1dence on the 1ntelllgence test. ~“Such

+

qutabllltyalsocharacterlzed his everyday classroom per-

}
formance. IR

o jgichievement. In December 1975, and-theoretically in
grad

e'2.4, Andrew obtained a mean ‘achievement rating of grade

" '2.0 ‘bon the basis of the combined results from the WRAT and

Gates-MacGinitie Reading Tests.

I Learning Quotient. The degree of discrepancy between

this boy's actual and expected achievement was calculated
aceerding to Myklebust's Learning Quotient method. The re—

Sulting-quotient of 86 fell below the cut-off score of 90,

‘thereby indicating cf%ssificetion in the learning'disability .

}afegory. | o

Pupil Ratlng Scale. Aﬂa;;;‘;zg\given'a rating of 68 A
F

on the PRS, below the critical cut-off score of 70. This

. indicates poténtiql_learning'problems. Relatively low rat-

1ngs were obtained in the areas of Motor Coordination and

Orlentatlon to Tlme and Space 3
v

In addltlon to the discrepancy criteria reported above,

Andrew also met. the éxclusion and special education criteria
Q ' ‘A. .
from the operational definition of dyslexia proposed earlier.

-,
+
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Audio§P5ycho—Phonélogicai Criteria
!

~

Tomatis Listening Test. The TLT gave many indications

of poor listening abilit§t Auditorf'selectivity washcomplete- /
1y closed: this ie considered a major sign of a non—listen—'-
ing dispositiqn ia a boy this age. Although the air coaauc-
tiop‘thresholds'reveaied a slight ascendancy, the bone con-

duction thresholds were flat and above those for air conduc-
tion. Spatialization errors were in'evidence for both ears.

Audiolateromet;y.' The ALM 1nd1cated a left ear advan-

tage of 1.5 in the control of speech. ' ‘ ‘ \#H#’

Personal interview. In trying to follow ongoing con-

versations, Andrew‘guickly became fidgety and fatigued. In

- replying to questions, his lower and upper limbs moved in

call directions: such synkinesias indicate poorly integrated '

llstenlng -and language skllls as well as much energy loss.

Dr. Tomatis observed that Andrew' s laterallty was mlxed thatv
his body 1mage was poorly defined, and that hlS body- d1d not
serve language well as an 1nstrument of self- expre551on. The

boy used both hands to point out an eye and an ear on himself.

When asked to repeat this exercise on the interviewer's face,

' Andrew 'showed considerable hesitation: this is said to indi-

: : R A : . ‘
cate uneasiness in social contacts. In-speaking into a make-

believe microphone held .in his right hand, Andrew's voice

LY . LI ]

rose slightly and became more fluent.. When u51ng his left

' hand, the boy's voice became low, flat and stodgy. a e

. - DPr. Tomatis deecrlbed thlL‘boy-as'severely dysiekic'on‘

v . N>
. . N ]
. . - .
.
. . -
.
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. The Passive Phase: 'Filtered Sounds . -’/

_difficult and called for close to 110 training sessions over

. 60 training sessions;.an" attempt to move on to the next

. | ' _ 158
the basis of deficient listening,'lahguage and psycﬁbmotor : ‘|
|
-gskills. He added that a psychologlcal lnterpretatlon of the ¢ 1

4

TLT spggested a fearful and dependent ch11d who refused to - i
rélate to his mother. Dr. Tomatls recommended about 9 months
of steady APP trainiﬂg‘with a strong emphagls on the initial |
phase of prenatal sounds” using the mother's filtered voice. 1

Andrew met all the criteria for diagnosis of dyslexia . J
according to the composite'definition and AFP evaluation ' ‘

methods.

The APP Remedial Training Program

- - N
Two half-hour training sessioqi§fere held daily, except
& £

for weekends and holidays, from early February to late Octo-

-

. N\ +
As cahtloned by Dr. Tomatis, this flrst subphase was '

.-

'a 31 month period. The initial sessions using the mother's _ /
filtered voice (VMF) produced little change on the TLT or in
the boy's behavior. Since the-fiother's natural voicé is

quite low, it was re- recorde& through the Electronic Eaxr. (EE)

to obtain a richer cluster of hlgher frequen01es after f11—

tering. Training sessions w1thfthls new VFM ‘tape achleved

% -, . . ;
an opening of selectivity up to 3000 Hz' on Fhé’TgT.' After

Sonic Birth shbpﬁase failedE'Andréh did not recognize his&r

/
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voice, and selectivity closed up on the TLT, there-

y sudgesting a refusal to eccebﬁ the mother's vgice and a

-
e
-~

strong resistance to listening. The first subphase was_adh
cordingly reinstated. A substitute female filtered voice,
very rich in"high frequency sounds, was thereafter alterna-
ted with the nat&gal VFM until positive results-were obtalned
in mid-May.

Tomatis Listening Test. On the pbsitive side, by mid-

May selectivity had remained fully open #ver the last 20

sessions, and the air conduction curves had taken on an as--

- .
v

cending slope. On the less desirable-side, the bone condic~
tion thresholds remained flat and ﬁigh while spatialization

had become completely reversed on the left ear.

Program Assistant's observations. Andrew became phy51~
caily and verballf overactive‘in the first month of training,
settling down considerably in the second month after the
introduction of the substltute VMF into- thefrrogram. His
posture began to straighten up. He also began to seek physi-

cal contact as he sat close to the Program Assistant.

Teachers' observatiocons. Andrew‘s_teachers noted that

gﬁter a month of training, he was more energetic.and could
rake better use of his time. He had also beeome a chatter-
box; passing comment on whatever caught his attention. Such
overtaiketive beﬁarior disappeared by the third month: tﬁe"

bqy was then quite relaxed with better concentration. - At '

this point Andrew began aseerting'himself pfn the playground

. ' . v -
?{/ . ¢ X ;
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and gained some peer acceptance.

r

- ' Paréntal observations. In the second month of the pro-

“gram, the parénts were distraught as their little angel
‘started to talk back and show his temper. At one point he
struck out at his mother. The parents were advised_on how

to handle such forms of selfnéipression within sa and ac- .
- . %

‘ ® 3

ceptable limits.

Subphase summary. The opening of selectivity and the - . .

ascendance of air conduction thresholds on' the.TLT, reports
of greater energy, concentration, social interaction and

self-assertion all indicated readiness to mové:zllfljﬁe

next subphase. . "\
' F g

The Passivé Phase?® Sonic Birtﬁ e . . -

In late May, the Sonic Birth was gradually introduced

' v

over, 15 sessions alternately using the natural mother's' voice

and classical music in the prescribed fashion. Andrew came

- . [

to.recognize and accept his mother's voice with mild enthusi-

asm.

-
’

. @ -
~Tomatis Listening-Test. At this point, selectivity re-

-

mained open, and the air conduction thresholds remained

‘gently ascending. The bone?conductidh thresholds rose slight-

,.,, L4

1y :Lndn.catz.ng J..creased tension. Sp 1al:1.za.t19n became re-

r

' versed on both ears from 250 to 3000 Hz, thus malnly in speech-

-~

-relate& frequen01es.

Il

Program Assistant's observations. Andrew now started

to express his own ideas andJopinions rather than repeat - \
. . - ° . e ‘l .‘ . : .l' . ,‘. .

) '
: . Y
I} . ‘ 4 Cog ‘ N
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what he had heard elsewhere. He made clear bids for physical
closeness and.contact with the Program Assistant as they sat

at the training room table.

Teachers' observations. The content of, Andrew's writing

had become more persdhal. Despite considerable difficulugg )
. - : ’
in phonetics, he suddenly showed an eagerness to read aloud

™ to classmates and even explain what he had read aftervards.

. "Ci Parental gbservations. Andrew's temper tantrums haﬁu
supsided and he}had found hié easygoing disposition again.ﬁ;
He.sudaenly Bedam ,gntqusted in'reading to his 3-year-old
brother desﬁite awkward readiné skills. ‘ _ ¢

Subphase summary. The continued opening of selectivity

i

. " on the TLT, and the positive behavioral reports élong with
the mahifest interest in reading indicated that the active

phase of the training program could be embarked upon.:
+ ‘. :

The Active Phase: Performing

"ii(\ "In this subphase, socially-oriented listening and language

- : 7 v
skills are promoted through auditory-vocal exercises that

RN empﬁésize upright posture, clear articulgtion with lips pushed
IR forward and right—éared selfumbnitoring of one's speech.”
~ ‘ :" Words and phrases of ‘increasing length ahd dégree of filter-
ing are p}esented on tape, to be listened tbiand repeatéd
. . through the EE with the prescribed postures. Andrew worked
gt these exercijfs for 140 seggions_from early.June tq the
%nd of October.¥ 2t first he'éompiiéd almost’;igidly with
. the recommended posturgq. " As hé‘endeavoured to repeat'dify
Y | v i - o _#hf . (
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ficult words or phrases with lips well forward, his head
moved in an undifferentiated way. Synkinesias were especi-
ally evident in his feet but gradualg&'faded by late Septem-

ber. In October, his facial expression and speech seemed

-~

more relaxed and refined.

Tomatis Listening Test. By late October, epatializa-

tion errors had disappeared while selectivity remained open.

»

.The air conduction curves took on a more pronounced ascend-

ing slope. Bone conduction thresholds started to fall below
. ' »

the air conduction cug}es at least in the middle and high

frequency ranges. T » X

. o
Program A551stant s observatlons. In July and August,

as the spatialization errors on the TLT cleared up,qAndrew
seemed to pull body and mind together and galn greater self
awareness: as he played and talked, he seemed to direct his®
movements . in a smoother, more coordinated and personalized '
way.. By the end of the summer he seemed more relaxed, self-
assured as well as bptlmlstlc about life’ 1n general..'By

October, ﬁe could express his thoughts more clearly fmd en-

joyed sharing his opinions with others.” He now impressed

others as hawjhg¥a personality of his own. : -
. Teachers' observations. Andrew gradually improved in

social skills a self—eonfidence over the summer. ~On oc—

serted himself boldly in class, an event which
. .was welcomed fwifthin limits. He now had mastered basic phone-

tic skills and his reading started to improve. His handwrit-
. " : ‘

.
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s ing, thoqgh slow, was better controlled and contained within
the lines of his workbook. His spelling errors were now
described as mote logical apd co?prehetsible. In September,
it was noted that %ndrew‘s‘o:al and written expression was ' B l

_more concise and Yetter organized while his concentration - ] ;
Speﬁ had improved. '_ ]

Parental observations. Andrew's father became intrigued

‘with hie son's pereonalized self-expression during this period,
and.epent considerable time conversing with the boy. - The -
father also 301ned Andrew in sports activities that provided
“the boy with practice in right-handed throwing or batting.

In September 1976, Andrew's otder brother‘moved back =
home from the CSeresidential treatment program. This intro- = . . i
duced a significant.change in Andrew's living situation and
his parents feared some setbacks. However with parental
a551stance, both boys managed to find. their place within the'
famlly constellatlon with little confllct When a confrontaf

tion dld occuy between these boys, Andrew stood his- ground

of

- '

rather than back down as he* ‘had in the past. ¢

N\ * C
Subphase summary. More posltlve.results on the TLT,

improvements in selfeexpreseion and academic performance
were noted during this ﬁeriod. ‘Since Andrew still had dif-
ficulty with some of the more'demEnding taped exercises,‘this 4
subphase cguld have been prolonged further. Howevet the next
and last subphase was embarked upon because the overall traln—

. *f -
/fﬁmnérprogram was ‘scheduled to termlnate in & month. &
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The Active Phase: Training ;

This last part of the program consisted of sessions of

- : oral reading from simple grade 1 texts alternated with ses- | ' * ]
| sions of listening to filtered classical mueic, Again, ' _ ]
‘right-eared self-listening was embhasized to reinforce proper
auditory-vocal skills., This more actively:'involved subphase f
is said to increase'awareness of and confidence in one's
communicative ability. By the end of thie program in late
ﬁpvember, Andrew had completed‘just over 300 training sessions,
. 35 of which were related to this final subphase.

4

BRI Tomatis Listening Test. During this last month of .train-

ing, the, air conduction curve for the right ear took on a more

pronounced ascending slope.

Program Aesistant's ehservations.’ Andrew new'seemed
{’~mnchfhore self-assufed.. He made noticeable use of a time‘ )
perspective in his spontaneous remarks, reminiscing about
past activities and plannlng for future events - In the last

week of readlng exercises, he effectlvely assumed the role - .

\ of the story bock characters with different rhythms and in-
. tonations.' ' . 4
4

Teachers' observations. At the close of APP training,

. Andrew's teachers commented on his improved motor coordina-

tion in walking, writing and sportS'activities. It was noted

-

[y

._.t that he had become'’ suff1c1ently 1ndependent d self-assured:[

~to occasmonally become his peer group eadel”. .He was des-

.

cribed as lateralized to the right in all activities.' His

1




‘home room teacher felt that his written se1f~ekpression sgf-

- ported a marked improvement in reading over this last month.

 ally more accurate, remained weak, His attention spancead

. . " W
.continued to improve since March or April.

proﬁed remarkably although spelling ability remained weak. "y
" adas i ‘ !

- summary of Andrew's APP Training Program:

gains in listening and language‘skills. Figure 11 qompa‘%s &}/?E%

program, audltory select1v1ty was open and spata&llzatlon
errors were non-exlstent.\ The air conduction curves ehowed
an ascendlng slope, espec1ally for the right ear. The bone - .
. conduction, threshoids were lower-, partlcularly fo: the left ! *
£ i [3 -+ = f ’
- . ' .
. ' . ‘ ‘ ; ' » -f. ] . Lo ) .
| E S : 1\ . T
E ':"—l‘-—:m"""'-_'“‘It*'-ii-'fh’;_‘”'-q?&&_‘;”‘_:"":“t‘;w" e e e e . e ‘... = I T W‘m!‘ .
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fered because of his slow handwriting. The same teacher re- ' :

8

Andrew could now read aloud guite fluently, w1th the proper
pauses according to punctuation. His reading comprehen51on

was described as excellent. His spelling, though phonetic-"

Parental observations. Andrew has become more self- *

reliant in doing his homework as well as less anxious ahout
. h ]

making mistakes. The parents were pleased‘with his gains
in reading ability but voiced concern about his poor spe}ling.

Subphase summaky. During this brief peripd of train-

ing, the air conduction curve on the right ear had improved-

according to the TLT. Behavior-wise, Andrew showed progress

.
e R

in self-confidence and self-reliance. Reading skills im-

2

*

According to APP crife;ia, Andrew had made significant

the TLT and ALM results obtalned before and after remedlal

tralnlng. In Decembg 1976, shortly after the close of the -
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~Figur 11. Pre and post APP remedial training results on the
: Tomatis Listening Test and Audiolaterometry for Andrew
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in the control of speech as opposed %0 a left ear advantage B

_of 1.5 at the onset of training. - - i

* improve noticeably towards the end of the program. . . \\\

~have brought the bone conduction thresholds fully\below the

.and sturdy build. 'Generally guiet and reserved, he seemed \\ ‘

‘shoutlng brief remarks to his ﬁeers. At nearly 8 years of ¥

A et ach
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ear. The ALM now 1nd1cated a rlght ear advantage of 1.5

-
*

Andrew had attained a better upright posture. His
spbech was clearer and his bodiiy movements were better con-
tr;lled as he spoke. He related more comfortably to others o
and could express his thoughts in a more organized manner. |
His cohcentration and energy level has improyed from the

start of the training program,nadd reading skills began to ‘
o 9 , i
|

-

‘According to APP criteria, this program was a success-—

I .
ful one although a more extended period of training might - %
' !

air conduction curves. Further training might als %

strengthened the.right ecar to an ALM advantage'ot 2.5 or 3.

Case #2: Briane __hh‘“\\\
. .
. . .

Diagnosis

Background Information : ’e

-

Brian was a dark and.curly-haired lad of average height

to come alive on the playground where hé“could be heard’

age, he could hardly express himself at length without gggp-,

-

ing for words or starting over a second time.
Z .

Presenting problems. Brian's,pareﬁfs realized that he




A ]

-

They recognized that the boy was quite intel-

R

ligent, that he had become an astute manipulator with his

siblinas, aﬁd that perhaps even adults were'being é%ken in

by his cute non-verbal manner. .They added that although

Brian was perhaps the happiest of their chilaren, he did not
relate closely to anyone in the family.
Brian's teachers viewed him as a gquiet and easy to manage”

'student who enjoyedta lot of popularity among his peers, es-

‘pecially in sports activities. Within the classroom he pre-
. N

?e;red to‘observg’}athgr than participétq. When asked to
read; he tried hard to appeér competent in'tpe es of his .
classmates but he could not'easily cover up his iabored de-
codiné'gkills noxr the.frequent.letter and word‘reveisals. ///c

Behavior-wise he was an ideal student, but in-reading and

spelling he experienced considerable difficulty.

»

Family constellaticn. Brian is the third child in a
very comfortably established family of five children. The

father is a_phxsician whose long work hours and quiet dis-
N

posiﬁion‘did‘ﬁot favor much interaction with his children.

7‘!Fhe mother, a full—timéégomemaker, handled most ©f the disci- .

-

pline and-dver?ddy_living.problems. The two oldest siblings'

. ‘Made up a duo, as did thg two ycungest: this left Btian as
Al . _

the odd man out. All four boys in this family gaVe indica-

";tions of actual or potential learning problems. The father

i

_ ” :/“\\
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- o(‘ 5 ‘ ) c ‘. .
describeddhimself as having been dyslexic in his youth, add—

ing that he overcame.his‘reading problems alone as a result

. of sheer determinatioh. The oldest-boy™®Tearning problems

were recognized late and had negatively affected his person-

ality. The father realized that a hereditdry factor might

“be at play here and he sought early assistance for tHe other

male children in his family. .

- ) . ‘w

? Developmental features. Brian was slow in attaining
b {

developmental milesgones. He started to walk at 17 monthé

He uttered some words _at one year but did not speak in
phré“bs untll ‘at least 3 years of age. He did however com-
munlcate a lot through gestures. As a toddler, he manlfested

little’curiosity or.erploratorg behavior: hé would remain

'seated for hours, entertaining himself with just one toy..

The mother, busy with the demands of the{gther children, re-

members Brian as a "very good child". As a preschooler,
Jeil

this boy often be ame so disorganized in finding h{s'wordsr

as to forget wh t he wanted to-say. He also found it hard

nto adjust to family moves Wthh were frequent 1{ his-~ early ff

years. L F .
. : : R .
Educational experience. Brian entered kindergarten at

-

year it was’ felt

that he was not ready for grade l.f His pa ents expected

4% years of age: at the eQ‘.of that scho

" learning problems and enrolled him at the/CSC for spe01allzed

~ =t

h.attentlon within a smaller group classroom, The boy spent

-another year in klndergarten on preparatory skalls‘pefore

. L3
N .

o

S

e cm temm acMaesn
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moving dn to grade 1 and grade 2.

Diagnoetic Test Results

e . * ’ -

In;elligenceu On the WISC-R, Brian obtained a Verbal - . = ‘ﬁ

IQ of 101, a Performance IQ of 131 and a Full Scale IQ of ‘\l:

117. 1In addition to the generally weak verbaliskllls, the

: . . ‘s
lowest scaled scores wdre recorded on the Arithmetic and

Digit, Span @Jl;tests w

. ) ‘ Achlevement In December 1975, at a tﬁgbretiCal place-

_4_;_\ ‘ment of grade 2.4, the comblned results af the WRAT and the
'/f . eafl’-MacGlnltle Readlng Tests gave Brian a meaﬂ achlevement
N ratlng of grade 1.8. K

Learning’ Quotlent. The degree of discrepancy betweeh“ -

actual .and expected.achievement was calculatedrgzcordingﬂto ’ - e
MyRlebust's Learning Qﬁotient method which gave'Biiﬂy a
e ‘score of 80. This quotlent is well ‘below the cutkoff score

‘of 90 thereby 1nd1cat1ng c1a551f1cat10n in the learnlng -

e dlsablllty category. ‘n . ' :\\ o

. Pupil ﬁatlng Sﬁﬂlep Brlan was given an overall ratlng

_of 66, below the cut-qgf score of 70, thereby-lndICatlng'

woes potential.learning‘problems He obtalned low, ratlngs in-the

o

L ' _‘K-'areas of- Audltory Comprehen51on and Spoken Language "* < '

*. In addition to the dlscrepancy crlterla reported here, -

Brian also met the exclu51on and special educatlon criteria ST

n

from the operatlonal deflnltlon of dyslexla proposed earller.

-
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Auaio—Psyché—Phonological Criteria

Tomatis Listening Test. The.TLT revealed severe listen-

- ing problems. First and foremost, auditory selectivity'was .

closed in all but the lowest frequencies. The listeﬁing
Eﬁresh&lds were generally flat with a slight dip inm the‘
speecﬂ range bet&éen 1500 and 4000 Hz.. The bone conduction
thresholds were ;bOGe the air conduction thresholds for both
ears. Some difficulty in loc&lizing SOunds;was indicated

by spatialization errors within the speech range.

audiolaterometry. The ALM indicated a left ear advan-

tage of 1.5 in the control of speech. e -

_Personal interview. Brian could not follow any ongoing

conversation for any length of time and soon gave in to his
Oown preoccu tions. Dr. Tomatis pointed cut the slumped
_posthré andpjﬁherous synkinesias 6f upper and lower limbs as
the boy stfuggled to respond to questions. Brian's voice

was low and flat, his vocabulary was very concreté and his
statements very brief. The boy could not identify left or
right on himself or on others.

Dr. Tomatis qualified Brianlas very dyslexic. He recom-
mended an in;éns%ve APP training program of about nine months
duration. .He adde@ that the boy's father should also follow
‘an APP program in view of his past learning problems. ' The
father deplined because -of his busy work schedule.

i . -

-y ’ i . 1
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The -APP Remedial Training Program

The Pagsive Phase: -Filtered Sounds and Sonic Birth

Both subphases of the passive phase will be described

together since they cannot be distinctly separated as was pos-

]
sible with the previous case. After 30 training sessions

of listening mainly to the mother's filtered voice (VMF),
Brian shoﬁed positive changes on the TLT. .The Sonic Birth
subphasé was then atteﬁptgd and smoothly managed within five
sessions: the boy quickly recognized his mother's voice

and listened to it with ddiight. Brian segmed‘ready for the

active phase of training but after a few sessions of the

auditory-vocal exercises, he became very fatigued in trying

to clearly understand the words presented on tape. The Pro-

gram Consultant decided to return to ghe passive Filtered

Sounds subphase for another 20 sessions of VMF. After a
total of 64 training sessions, the Sonic Birth was again
briefly relntroduced in mld—Aprll in preparation for the
active phase of the program.

. Tomatis Listening Test. By mid-April, selectivity had .

opened up completely and all spatialization errors had dis~
appeared} However the air and bone conduction thresholds
for both ears showed a more pronounced dip in the speech-
related frequency range betwee@\iizo and 4000 Hz. According‘

to APP theory, this pattern represknts a very resistive

non-listening disposition: it is said to reflect an underlying

sense of hopelessness about overcoming communication diffi-

s

@
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culties.

Pr#gram Assistant's observations. Initially Brian_seemed
moqQ#;;laxed and at ease but:after ZQ.training sessions his
géneral activity level increaséd noticéﬁbly followed by
aggressive outbursts at home ané at school. The Program As-

sistant offered suggestions to the parents and teachers on
-how‘to manage these generally short-lived reactions within
safe and acceptable limits. At this point Brian suddenly
seemed to understand that he was involved in some fofm of
training related to his poor school performance..

Following the initial Sﬁnic Birth, Brian began seeking
attention in a positive way. He also sought physical close-
. ness for the first time and did not pull back when patted
on the back or shoulder. His spbntanéous drawingé had be-
come more pefsonal and iess stereotyped.

‘ Towards the end of this passive phése, Brian was notice-
ably more open and at ease in relating. He wanted to share
his experiences with the Program Assistant. Hé reported

with elation that his father had managed to find more time -

to spend with his family.

Teachers' opfervations. At the beginning of ,training,
Brian became quieter in Fn almost detached manner. This was
followed by a period of agéressive outbursts. These reac-
tions were gradually replaced'by a more relaxed and enthusi-

astic disposition with seemingly better control of gross

-motor activity during phyéical education classes. Towards
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the end of this part of the program, Brian drew a picture

" and asked his teacher to allow him to write a story about it

on the blackboard for the whole class to see. He had veri-
fied the spelling of his words and presented his ideas clear-
1y. This was the first time he had shown a desire to relate

something personal within the classroom setting.

Parental observations. At home Brian's usually reserved

~

disposition gave way to verbal and physical aggression as he

staod up, for himself vis-&-vis his siblings. The parents
b

found such behavior disruptive but'accepged it within limits

.aé a necessary step towards healthier self-expression.

Summary of the Passive Phase. The opening of selectiv-

ity on the TLT, along with slight ascendance of air conduc-

tion curves and a slight lowering of the bone conduction

thregholds,suggestedreadiness éo move on to the active phase
of the program. The dip in the speech range could then be
dealt-ﬁith more effectively: Behavior-wise, Briah;s mood _
was now.more relaxed with indications of increased desire to

relate on a personal level and to assert himself.

The Active Phase: Performing r

—

This subphase involved over 220 training sessions during
a 6% month ﬁefiod from midepril_to early November.. The ac-
tive auditory-vocal exercises were very difficult for Brian
who had experienced difficulty in auditory discrimination and
seif-expfession since early childhood. HenqQw ﬁad to listen

—

carefully to.wbrds and phrases presented on a §ape without

.

L]
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: the benefit of any visual or gestural aids which he had be-
come adept at using in reading or communicating. Brian's

- mood and involvement in the exercises fluctuated consider-

‘ably during this period of time. He required much encourage-

. ment and support to continue on and overcome his difficulties.

Fofagis L§§Zening Test. By early November, éelectivity

.

X remained open but the bone conduction thresholds had risefi,
especially in the 1owef frequency range, denoting tension
and ‘easy fatigueability. More positively, the'aif conduction
thregholds had taken ascending curve, and the dip in thed

middle speech zone of.both ears was much less pronounced.

[ - "

! Program Assistant's’ observations. . Brian'required con-
_~~ Stant encouragement t¢/continue working at this subphase,.
Easily distfacEéd'b§’;nything in sight;lhe_was asked to close
his'é§gs and conéentrate on the auditory-vocal exercises.

-He was almost frightened to keep his'eyes closed at first, .

& ‘but with time he adapted to thik measure.

In June, after 234 months 4t this'subphase, Brian began
to notice differences betwéen the way he ‘previously heard,
sSome worés and the more accuratg mannar ;zafled now percgive
. them, This-discovery proviéed him with some helpful poéiiive
feedback. Occasi&nally'he argueé that tﬁe voice on.the taped
presentatiohs déliberately mispronounqéd words to deceive
him. For example, he insisted that the word "describe" ought

to, be. "descrive". The boy also began to recognize mistakes

+ in his spontaneéus speech and to correct them accordingly.

-
. a
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It was impossible for him to attempt exercises with longer
words at this poant: if a word was too long, he- only dis-
crlmlnated and repeatéd the 1n1t1al sounds accurately and
'synklne51as became visible in his feet
. In July, Brian had mastered the easier 51mple word
exercises. His posture was spontaneously maintained 1n‘/ﬁ
the upright pogition. He indicated that he could feel his
' mouth shift from the left to the right side in speech dut— )
lng the tralnlng sessions. During PErlOdS devoted to pas-—
sive listening to flltered music, he started to add words
'and captions to his drawings: whereas his spelling prev1ous-
-1y made little sense, it was now phonetically more accurate.
.§> - ‘ Progress was slow as Brian tackled lengthier words and

phrases from August to November. If pushed too quickly,

he would siip into ; pattern of wild guessing and poor par-
ticipation. Fortunately he could'now be teased or coaxed
into trylng harder, something he did not previously accept.

Teachers' observations. Brian showed moments of pro-

. gress and regression in his school work fhroughout this

< period. However socially he had gradually and con51stently\
become warmer and more genuine inrelating to peers and adults.
He seemed to need and seek out people rather than just want
to play with them. He alsc participated more in classroom

. discussions and shared experiences with the group. In October,

he fell into an unexplained slﬁﬁb that lasted nearly the en-

tire month before he bounced back.

- . A
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-. Parental observations.,' In May, Brian's mother reported

- that he was now less isolated within the family and sought
‘ ]
to be involved with family activities. The mother also‘re5*13
ported that in June Brian was able to correct his own speéch

errors and with a greater degfee of self—accéptanée.‘ He had
also been able t;'tolerate his mother's departure over a
wéekend without being too upset. In autumn, the parents re-
ported that Brlan was now part1c1pat1ng even more in famlly
life; that he now used language to a greater degree in ex-
-~Pressing himself, with a concern for proper grammar ; and

that he was generally much eaéier to discipline than before.

Subphase summary. 1In addition to the improvements on

the TLT, increased social participation and greater effort
towards accuracy in speech and language were among the main
gains achieved during this lengthy period. However Brian's

. . overall mood tone and motivation had been variable. He still

experienced difficulty with some of the more.demanding audi-

*

/‘;ﬂ_’#ﬁ’j 'tofy—vocal exercises. More time yet could have been spent

on this subphase but since the overall program was soon cof-

ing to a close, the next and last subphase was introduced.

¥

i ; Active Phase: Training

Training at this subphase consisted in reading simple
first-grade books over the last 3 weeks of the progfam. Read-

\ ing sessions were alternated with sessions of listéning to

.

filtered classical music.

-  Tomatis Listenihé Test. Although the air conduction

PRI LT L R e

e,
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thresholds took on a more ascéhding slope as desired, the
. bone conduction thresholds rose again in the lower frequen- ¢
cies, suggesting increased tension. In addition the dip in

the speech area of both ears became a bit larger.

Program Assistant's observations. During this period,

Brian became fidéety and fatigued towards the end of the
reading sessions. Initially he could decipher the printed
words well without‘relying)on picture cues. But as he tired,
he started to skillfully guess at the meaning of words rgther
' than sound them ou%. For example he yould read "beige" for
the ‘word "tan". -
Teachers' observations. No noteworthy behavioral or

_ £
—-academic changes were recorded during this period. Reviewing

Brian's overall progreés during the training program, the
teaéhers indicated that his.attitude towards reading and
spelling had improved wﬁile.actual performance in these
areas left a lot to be desired. The teachers.élso'underlined‘
-the boy's increased self-confidence, his more personalized
and genuine way of relating, and his improved speech and
;» .language. However in class Brian continued to have "good
‘days" marked by a fair degree of success, and "bad days"” !
charécterized by struggles and frequent discouragement.

Parental observations. The parents noted an increase

in self-cqnfidence at this point. Brian had also started
to reflect on past activities with surprisingly good recall

- rather than just live in the here and now. He insisted on

-
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expre§sing his opinion in family matters despite some dif-
ficulty getting his ideas straight. He enjoyed being given
responsibiiity but might'regress to jealous childish ways

if overshadowed by an older sibling.

Subphase sumiffary. Training at this subphase was too
short and perhaps premature. Despite reported gains in self-

assurance, the TLT results suggested a slight regression.

Summary of Brian's APP Training Program .

~ Brian's training program can be qualified as partialiy
successful. This is indicated to some degree in-Figdre 12
which illustrates the boy's TLT and ALM results before‘and
after the program. Although selectiﬁity remained open and

spatialization errors Had'disqppeared by December 1976,

~

tﬁe air conduction curve had attainea only a sliéht ascen-
dancy, mainly in the lower frequencies. - The bone conduction
threshold remained too high in the low frequency range, sug-
geSting'underlying tension. The dipmin the middie range re-
mained in evidence after it had been partially corrécfed
. earlier in the pfogram. The ALM'test indicated. that the
left ear still had an advantage of 1.5 in the control of
speech: efforts at lateralizing auditory“vocal functions to
the right had faiied. .

These results, in addition to Brian's proneness to fati-
gue.and synkinésia; auripg the more demanding active exer-

cises, indicated that additional training might have been ad-

visable., Reports of increased self-confidence and social
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Figure 12. Pre and post APP remedial training results on the

Tomatis Listening Test and Audioclaterometry for Brian.
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interaction as well as relatively improved verbal expression

suggest that some gains'had been attained.

Case #3: Charles

Diagnosis

N\
Background Information

Charles was a blonde-haired an? blue-eyed boy of frail
and immature appeafance. At ﬁust 8 years of'age, he often-
spent his time playing on- the floor with toy cars in' a manner
more characteristic of a preschooler. At school, he was un-
able to make friends and hesitant in relating to classmafes.
In his class work, he lacked frustrapion tolerance. These
-.triéls often brought £ears to his eyes as:he anxiously awaited
his mother's arrival at the end of the school day.

Presenting probIems. Charles' parenté did not view his

“ .

"frequent self-absorbed behavior as problémaﬁic. They them- #
?

selves lived a reserved and somewhat aloof life'style.' They
were however frustrated with the boy's babyish.reactions
under mild stress. They seemed to expec£ Charles to behave
like a little adult rather than an 8¥year-old. The parents
were especially concerﬁed with their son's poor school per-
formance:déspite‘his reportedly bright mental endowment.
Charles' teachers had recogpized his social immaturity
and his continﬁing struggle with school work. At 8 years of
age, he still reversed lettgfs, words and numerals.’ In spel-

ling, he confused the order of letters. He was fidgety with
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a short attention span. The boy ;fied unsucceésfully to gain -

peer acceptance. by telling tall tales: he usually ended up

-

Family constellation: Both'parenté-described themselves

- . . .

as artistically inclined: they worked at- jobs that allowed
for independent creative outlets.. They had chosen to live
a somewhat secluded life style in a rural setting in which

[y

they emphasized self—suﬁficiencf in terms ©f their social

and nutfitional needs., Charles;'their only child, was unj‘
planned. - His arrival had interfered with the mother's com-
«pletion of a ﬁachelor of -Arts éegree. ‘The father had st;ug¥
gled to complete high'school as a result-ofgreading proble@s,
and at fifteen years of age he was told that-he was dyslexié.

He had always experienced difficulty expressing himself

verbally, and he guietly supported his more outgoing wife

. who organized most-of the family's activities. The father

- was easily frustrated with his son's continual dependence

on the mother despite his efforts to form a closer relation-

ship with the boy.

-

rd

Developmenfal features. - The mother reported an uncom-

plicate pregnancy and an easy delivery. The boy's early
milestones were all attained within normal limits. Like hig

fathef, Charles developed an allergic reaction to milk and’

~

‘wheat which was being controlled by dietary measures. Raised

in a somewhat isolated setting, this youngster lacked Oppot-

tunities to interact with other children. Even though hé

- . <
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- was enrolled inh a Montessori pfdgram from 2% to 5% years

of age, he did not involve himself much in this‘experiencel

preférring to entertain himself with his toys.

" Educatiocnal experience. When introduced to formal learn-

1ng ‘at 5% years of age, Charles had considerable dlfflculty

deallng with letters and number concepts. ' At 61 years of

- age, he was enrolled at the CSC to receive extra help with -

his ??arnlng problems. At that point Charles gave ev1dence

* of mixed dominance of hand and foot, and of reversals of T

- symbols. Laterality was subsequently established to the

right after 18 months of psychomotor training, but reading,

spelling and arithmetic problems persisted.

Ihtelligence. On the WISC-R, Charles obtained a Verbal

IQ of 112, a Performance IQ of lli and a Full Scale IQ.of

114. Low scorés were obtained on the Digit Span and Coding

subtests.

Achievement. With a theoretical placement of grade 2.4

in December 1975, Charles obtained a mean achievement rating
of grade 1.7 on the basis of the combined results of the

WRAT and the Gates-MacGinitie Reading Tests.

tearning Quotient. Calculation of the Myklebust Learn-—

ing Quotient gave Charles a score of 85. This quotient is

well below the cut-off score of 90, thereby indiéatiné clas-

sification in thg'learning_disability category-

Pupil Rating Scale. Charles-was given an overall ratiﬁg
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of 67 on this écale, below the cut—off‘score'of 70, indicat-
ing potential learning problems. He ogtained relatively low
ratings in the areas of Orientation to Time and Space, Motor
Coordination. and Personal-Social Behavior.

In addition to the discrepancy criteria just given,
Charles met the requirements for classificgtion as dfslexic
according to the exclusion and special education criteria

~

’ ' C
of the operational definition of dyslexia proposed earlier.

Audio-Psycho-Phonological Criteria

Tomatis Listening Test. The TLT indicated relatively

good listening ability. Auditory selectivity was fully open.
The air conduction thresholds showed a slight ascending curve.

Only one spatialization error appeared on the right ear.

Audiolaterometry. The ALM indicated  a left ear advan-

tage of 2.0 in the control of speech.

-
Personal interview. Dr. Tomatis was impressed with .

Charles' good posture, voice gqualities and verbal expression.
He indicated that the TLT and ALM suggested a basically se-

<
cure boy who required more experience and self-confidence

[ N .

-in socialized discemrse. Dr. Tomatis considered Charles )

as only mildly dyslexic and believed that the boy would over- .

come his difficulties in three or four months of the APP
training. It was pointed out that the lateralizing effect

of .the active phase of the APP program should Help this boy‘f_=

make better ,use of his otherwise good lisfening and3language;

'skills. Dr. Tomatis also encouraged the boy‘é-faéhe: to -

;
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-

follow an APP program‘becaQSe'of'his own learning and lan-

guage difficulties. The father agreed to consider this.

0 ‘-/( . ‘ va
The ‘ Remedial Training Program

The Passive Phase: Filltered Soﬁﬁds and Sonic Birth

-'. The two éubphases\qf the passive phase will be described
to;bther since they were both of short duration. After 30
sessions of passi;e lféééning to filtered sounds using mainly
the mother's filtered voice, the Sonic Birth subphasé was
very succeésfully introduced over fiveisessions.. Charles

was delighﬁed to recognize his mother's voice-redﬁing a favo-
rite story. By mid-March, after 3% training sessio;s, the

boy was ready for the next step'of thé program.

Tomatis Listening Test. The TLT results remained essen-

_’//;tially unchanged and favorable.

“

& ‘ ' Program Assistant's observations. ;nitially Charles
: e proved to bé res;}ess, talkative and attention seeking. He
oo .ffequently talked about his mother.-rﬁglstarted many drawings
v Jii';;: .»kﬂa plééficine scuiptures, but usually depended on the Pro-
PR ngram Aésistapt-to hglp'finish them. By the 10th training

'2 §eséioh,tthg boyﬁ;'bodily tension ihcreased'noticeably: he
. became more restless, disruptive and even a bit provocative.
By the 20£h;se$sion, he became somewhat dazed .and distant,
;foféetful and-disorganized in his habits.“'By the 30th ses-

sion; Charles seemed more relaxed and in tune with his sur-

‘roundings.,” He initiated a lot of.tEEkling and play—wrestling

i

'ﬂ

.

-
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with the Program Assistant. Following the Sonic Birth, he
L~

again became talkative but in a more perscnal way. He com-

pleted his drawings with little request for help.

-

Teachers' observations. Following a brief period of

restlessness, Chaéles had moved into a self-absorbed state,
nearly dissociated from his surroundings. A few weeks later,
he had become more'relaxed, spontanecus and talkative. By
the fifth week of training, despite his awkward social skills,
hef was mixing more with his peers and-even involved himsélf
in contact sports.

Parental obserxrvations. After a few training sessions,

Charles éomplained of frequent stomachaches and dizziness.
The parents expressed doubts abcut the appropfiateness of

the program. They were encouraged to comfort the boy threugh
physical contact rather than w;th discussiaons. The mother
agreed to this, admitting that she too often approached her
son like another adult. The father was reluctant to partici-
pate inithis manner. Towards the end of February, their son

L § . .
was noticeably more relaxed and started to assert himself in

a bold independent way at home. The surprised mother felt '
threatened, as if afraid of losing control over the situétionl
Her first reaction was to withdraw Charles from the program.
With some guidance from the Program Consﬁltant and the Pro-
gram Assistant, the mother was prevailed upon to let her son
continue in the'traiﬂing session, and encouraged to view

!

' this as an opqutunity for growth on her part as well as on

- : .
. : ./’\
! . T
& : - .
.
.
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the boy's part.

Summary of sthe Passive Phase. The favourable TLT re-

sults, and behavioral reports. of social outgoingnesg‘and

self-assertion, indicated readiness for the Active Phase.

Active Phase: Performing

This subphase proved to be a happy and rewarding one
for Charleg who moved quickly through the,tgped auditory-
vocal exercises in 70 seésions from mid-March to the end
of May. His posture was upright yet rélaxed, he discrimi-

nated sounds well and articulated clearly.

Tomatis Listening Test. The air and bone conduction’’

thresholds gradually took on a more sharply'ascending curve.
The bone conduction threshold started to fall below the air
conduction threshold as hoped for.

Program Assist?nt's observations. Charles cooperated

diligently throughout this subphase. During those sessions
’ -

devoted to listening to filtered music, his drawings began
to reflect themes and E;terests more in keeping with hls age. -
He began to show an interest in words by adding captions to
his drawings in comic strip style: his spelling, though poor,
was phonetically more appropriate. In conversation, he now .
..*geemed to express his thoughts more éiearly and'succinctly.
Towards tﬁe end of May, he brought some books to the train-

“

ing sessions, indicating an interest in reading, but his

choice of material was far beyond his capability.

Ty -

Teachers' observations. Charles was reported to be
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progressing slowly but surely in social interaction and peer

. _ .acceptance. Two teachers had noticed that he was more logi-
cal in expressing his ideas. Improvements in reading and ’
arithmetic skills were also encouraging.

Parental observations. The parents were now pleased ..,

with their son}s ability to felate warmly to them and to

,/' share his day's activities with them. The parents in turn
made an effort to reciprocate. They also encouraged the
boy to invite classmates to the home over the weekend. To-
wards- the end of this_subphasé, Charlesisurprised his father
'by“ieadiﬁgla'billboard captioﬁ as they drove to school one
morning. A_féwTeﬁenings later he picked up his classroom

‘;iééééf and‘managed to read a few lines to his parents.

: : ‘ Subphase summary. The positive TLT results, quick suc-

cess on the taped exercises, an&/gigns of improved socializa-

-

tion, self-expression and academic performance all indicated

readiness to advance to the last subphase of the program.

’

Active Phase: Training

)

- - ‘ Charles eagerly began reading on the EE. Initially he
tended to gloss over some word endings. In early July., he

read simple grade 1 books fairly fluently. His reading -

'

ability continued to improve slowly but surely over the next
4 months until the completion of the program at which time:
he had managed to read a few grade 2 level Sstories.

In October, Charles' father started an APP training pro-

. ‘ \ : .
gram -of his own, as had been recommended by Dr. Tomatis.
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Unfortunately, after about 10 training sessions, the father
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- began having Butbursts of anger and withdrew from the pr?- ~
gram. He could not be prevailed upon to continue even when
gﬁt was explained that éuch,early reactions are Aot Uuncommon
and usﬁally short—lived.‘

Tomatis Listening Test. The TLT results remained éen-

-

erally positive throughout this period. However the bone
conduction thresholds did rise ﬁoticeably,'thereby ipdicat—
ing -an increase in underlying tension.

-

Program Assistant's observations. By July, Charles

.5péke spontaneously with greater facial expression and cla;-
ity ?f speech. Despite progress in reading, he soon became
-génse and poorly motivated. -One dg& he indicated that his
parents had decided to take him on a poliday trip désgiﬁé

a previocus commitment to leave him on-the program thrbughout
August with the other boys ;n tﬁe-project. Charles felt

C ht betweenihis desi?e to go on the trip and the reaction
;%%ihe oéher boys. He settled down quickly when given per-
mission to go on the two-week holiday because of his excel-
lent cooperation and progress in ‘the prdgram.

_In October and November, the boy's ﬁéreﬁts becdﬁe un-
cooperative by keeping the boy home one or two daysja week,
thereby interrupting the proéram and‘qlassrogm acfivifies.
Charles .was visibly tense and uncémfortable.dufing this

k'period. In late Novembe{; the boy blurted out that his

parents were sending him to a country boarding school the
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next year, to the same - boarding school his father had once-.
attended. He éas very distressed and in tears, unable to
keep thie move to himself even though he was -told it was e
secret. This situetion did disrupt Charles' performance

in the program and at school. ' At the close ef the program,

he had taken part in 239 training sessions. He had missed

approximately 40 scheduled sessions.

Teachers' observations. In late July at the summer
camp, Charles had become reetless-ang-selfJabsorbed; ﬁhen
given permission to go on a trip with hielperents, he gquick-
ly settled down to work again. In October ehd November, his
behav10r and classroom performance fluctuated markedly

academically he did not produce what he was felt capable of.

Parental observations. In early June, the parents noted

that Charles could cOncentrate better in everything he did.
In November; at the close of the program: they had noticed
that the boy was now more self-reliant as well as more con-
siderate of the needs of others. Although pleased with their
son's improved self-expression and reading ability; they wefe
less satisfied with his progréss in spelling. -

Iin December 1976, priqr to the Christmas recese, the
parents indicated that they_would be sending Charles to a

residential boarding school in September 1977. They hoped

this would provide him with more opportunity for peer con-

_tacts. They also indicated that such a placement would give .

them fmore freedom for their interests and life style.
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Subphase summary. The TLT results and the boy's be-

havior indicated increased tension which interfered with his
performance in the program and at school. Training during
this period was not as productive as might have been expected.

Unfortunate circumstances impeded further progress.

Summary of ¢harles' APP Training Program

Charles improved in many areas during the first half
of the program, as had been anticipated by Dr. Tomatis. ‘He
became more relaxed, outgoing and succéssful in peer con-
tacts. His'genergl%behavior was more age-appropriate.r'ﬂis
concentrati;n algawimproﬁed,.he acquired an interest in read-
ing, and his school performance moved ahead. Although these
aréas continued té improve during the last 5 months of train-
ing, along with siéns of greater self—réliance and considera-
tion of.others, his progress did not live up to expectation.
Visibly tense and with periods of absenteeism, Charleé' moti- "~
vétion and performance had become guite variable.

Figure 13 compares the TLT and ALM results before and
after.APP ;raining. Shortly after the program, in December
1976, the air conduction thresheclds had taken on a more
distinct ascending curve. However the bone conduction thres-
holds were'ﬁigh again after they had fallen. to a more aépro_

' priate. level earlier in the program. One spatialization error‘
appeared. The most pdsitiVé'gain was registered in auditory-

vocal'laterality: whereas Charles commenced training with a

’J}eft ear advantage of 2.0 in the control of speech, he termi-

T

g
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- nated training with a strong right ear advantage of 2;5.
Overall, this training program could be qualified as

moderately successful.

Case #4: Darfyl

Diagnosis

Background Information

At the time of this'resgarch project Darryl was a tall
and lean 9-year-old boy with dark curly hair and strong
negroid features. Although his good looks and generally

cheerful attitude endeared him tc many peers, some teachers

thought that his behavior was a bit superficial and manipula-

tive. His teasing and talkative manners did betray an under-

lying need %or attention. However his academic difﬁ&pulties
could quickly change his happy-go-lucky tone into a sullen
and defeatist attitude. {

Darryl is an adopted lad whose adoptive parents lived
many miles from Ottawa. Because of this distance and be-
cause of the severity of his learning problems, he was en-

: 1
rolled'in the CSC's combined schéol and residence program.
For this project, the CSC residence was considered as his
basic home environment. Some contact and éounselling was.-ﬁ
maintainead witﬁ the adoptive parents since Dérryl did return

home for holiday breaks and periodic long weekends.

Presenting problems. Darryl's. parents referred him to

-~

the CSC because of learning and behavior problems. His pro-

N S e A RORANRE U 4.5 A o e et - rhens s - t et
= . . . ‘ -

8



S —r— e e pn g

A

194

gress in school had always been sléw..'He eventually acquired
a defeatist attitude, expecting the worse from himself and
others. - .

The CSC staff had observed Darryl for over a year. In
residence, he switched from cheerfulness to tears or gloom’
when reminded of his chores or responsibiiities. In his
grade 3 class settiné, he had not fully masterea basic grade
1 skills despite considerabie systematic drill. His atten-

tion span was quite short.

Family constellation. Darryl's natural parents were

unmarried. The father was a negro. The mother was white

and a graduate nurse. She kept the infant for 13 months be-

- ¢
fore giving him up for adoption due to family pressures. The

adoptive parénts féok him into their home at 15 months. The
adoptive fathef is a professor of Business Administration.
The adoptive mother once taught in an elementary school.
Their three natural children, all girls, ranged in age from
13 to 18 years at the time of this project. Darryl, at ¢
years of age, was the youngest cﬁild and only boy in the
iamily.

Developmental features. Upon adoption, the boy showed

immediate affection towards his new father and siste:s but

did not trust his new mother for many months. He was an ac-

tive, well coordinated and curious child, perhaps too gquick

in his reactions: he seemed unable to stop himself long

enough to reflect on his behavior or plan ahead. He has al-~

e RS TR LT S R LR
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¢
*ays been socially outgoing. His Iégguage development was
slow although he understood verbal instructions long before
he spoke. .

Educational experience. Darryl attended nursery school

at 3 and 4 years of age: he was described as-lacking in
frustration tolerance and prone to temper outbursts. At 5
years he had become the kindergarten bully although he be-
haved acceptably at home. By 7 years of age, he had experi-
enced soO much difficulty in reading and arlthmetlc that he
started to react negatively to demands both at school and at
home. When enrolled at the CSC at 8 years, his cheerful
behavior did not hide his very resistive stance. Now 9 years
old, He could sound out letters to form words, but never

quic eﬁough to caéch tﬁe meaning of words or phrases. Re-
versals of letters and words were frequemt. He seemed unable
to automatically recognize words he had sounded out ﬁany
times before.

Diégnostic Test Results ) L,»

¢

Intelligence. On the WISC-R, Darryl obtained a Verbal

I0 of 1Q8, a Performance IQ of 111 and a Fuli Scale IQ of 110.
He obtained a very low score.on the Digit Span sﬁbtest, and
. below average scores on Information and Coding. He obtained
an average score on the Arithmetic subtest by adeptly using
hisrfingers to add and subtract.'

»

“Achievement. In December 1975, at a theoretical place-

ment of grade 3.4, the combined results of the WRAT and the
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‘Audio-Psycho-Phonological Criteria
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rating of grade 1.9. By

Learning Quotient. Calculation of the Myklebust Learn-

ing ‘Quotient formula gave Darryl a score of 77.;

r

This quoti-

~ent is well below.the cut-off score of 90, thereby indicat-

ing classification in the learning -disability category.

Pupil Rating Scale. Darryl received an overall rating

*d,)of 65 on this scale, below the cut-off of 70. He was rated

low in all areas except Motor Coordination.

In addition to the discrepancy criteria just reported,
Darryl met the requirements of the exclusion and special edu-
cation Criterig from the operational definition of dyslexia

proposed-earlier.

[N

Tomatis Listening Test. Selectivity was fully open.

The air and bone conduction thresholds for both ears were
generalI'ly high and flat, indicating an undifferentiated form
of listening with low freguencies maéﬁing the energizing high-
er frequencies. Spatialization errors occurred on both ears.

Audiolaterometry. The ALM indicated a left ear advan-

tage of 2.0 in the control of speech.
0

Personal interview. Darryl became fidgety and restless

in trying to follow ongoing conversations. Dr. Tomatis drew
attention to the boy's strained flat voice, and to the many
bodily synkinesias as he spoke. Interestingly, in addition

to his poor posture, Darryl generally threw his head back

T s e vl 2 VN e
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much like an'infant'does. When the boy's head and back were
held upright, his voice rose noticeably.

ﬁf. Tomatis stated that'Darryl was dyslexic according
to APf criteria, and that several months of training would
be required to overcome this condition. Tom;tis indicated

that a better gﬂ!&eption of higher frequencies Y?uld improve .

this boy's posture and attention span; that stronger right-
P .

eared self-monitoring would allow for gfeater self-awareness”
and a more symbolic level of cognitive functioning, both
necessary for better communication and reading.

In summary, Darryl could be considered as dyslexic ac-:
cording to the operational definition and to APP critria.

M
.

i,

The APP Remedial Training Program

Passive Phase: Filtered Sounds

Since Darryl was adopted, his natural mothér‘s voice
was unavailable. Because the adoptive mother's voice was
low, and becéuse Darryl had been relucta;t to relate to her
in his early years, Dr. Tomatis re ommendg? starting the
APP program with 20 sessions of filtered ciagsical music
followed by another 20 sessions with a filtered female voice
rich in Higq frequencies. ¢ A carefully chosen éubstitute
female voice is Eaid to achieve the desired results more
guickly tﬁan filtered music alone. After these first 40
sessions, the Sohic Birth was attempted with initially en-

couraging results. When Dérryl's behavior deteriorated soon
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afterwards, the Filtered Sounds ?ﬁﬁgﬁgse'was reintroduced for

: o N
another 40 sessions. In April, the Sonic Birth was again at-

temétéd with positive results, but Darryl again regressed

in behavior the momeﬁt the active auditory-vo;al exerciges
were presented to him. The Filtered Sounds subphase was re-
introduced 6nce more for an additional 60 sessions until
Darryl's moocd and‘motivation had stabilized. By the end of
June, this boy had attended 140 training sessions iﬁ this
passive subphase. He was by then more settled and willing
to put an effort into learning rather than just seek free
play. ‘ |

Tomatis Listening Test. The seven listening tests ob-

G
tained during this period fluctuated considerably. Selec-

tivity remained open. Spatialization errors were overcome

early in the program. The air conduction thresholds gradu-,

-

. e
ally took on an ascending curve towards the end of thiéﬁsgpf

phése but had revealed occasional épikes prior to thfs.;?%ﬁé
bone conduction thresholds fluctuated considerably, but to-
wards the close of this subphase, they ﬁook on the:more de;
sirable éscending curve although they remained a-bit above

'

the air conduction curves.

Program Assistant's observations. At first Darryl be-

came quite overtalkative, flitting from one topic to another,
complaining about all the school work and rules that inter-

fered with his play time. By the 30th session, while listen-

" ing to the filtered female voice, he became giddy for a shor%‘

’
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while and soon settled into a somewhat depressed state. He
became more focussed in his complaints about the structure
.and démands imposed upon him at home and at the CSC. He
cried bver his learning problems and seemed much more genu-
ine in his feelings at this point.

The first attempt at the Sonic Birth seemed to_go well. -
Darryl was fairly relaxed and absorbed in listening tc the
- now recognizable female voice. Soon after pe again becamé
restless, overtalkative and a bit disorganized in the flow
of his ideas. It was féarned a few days later that Darryl's
adoptive mother had left home as a result of a family mis-
understanding, and had phoned the boy at the CSC to inform
him of this situatigzé\ He felt upset and very insecure. .
Over the next 2 weeks, while back on the Filtered Sounds sub-
stage, he télkéd openly about family concerns and about his
feelings of rejection since he had been placed at the CSC.

In April, after the second attempt at the Sonic Birth,
it was evident thét barryl preferred the passive training
sessions and would regress if pushed ahead on the active
exercises. The Filtered Sounds subphase was reintroduced
again.

In April, the Program Consultan d the Prdgram Assis-
tant worked intensively with Darryl's mgther who had very
ambivalent feelings towards the CSC. She“had agreed to place

the boy at the CSC, being unable to handle him at home. She

now felt guilty that somecone else wgs_raising the child.
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She admitted playing down the importance of the CSC program _
to Darryl so as to better her position in his viewpoint:

this in part explained his continued resistance to anyone
trying tp help him. These issues were dealt with very direct-
ly, and the mother's role and importance in the CSC program
were clearly defined. Thereafter the motﬁer felt better
.about cooperating with CSC staff in their remedial work. )

Teachers' observations. During the first month of train-

.. ing, Darryl became overtalkative and disruptive, and then
u?ﬁ%}l into a depressive slump. From March to mid-June, he
-'waéfhare difficult to manage in the classroom although hg
- seemed less superficial in his complaints. He appeareé o

be fighting for recognition. Only towards the end éf-this

subphase did he show some motivation to learn.

- Parental observations. Just before the first attempt

- at the'SonicJBirth, residence staff noted that Darryl had
become more positively involved in the orgahized activities.
They also noted that he began to awake quickly and refreshed
in the morning rather than drag himself out of bed in a half-
dazed state. On a home ,visit at this time: the adoptiQe
mofher foundfkim more rela&ed and genuine in his feelings.
Short%y after, with the news_of his mother's depa;fgre'
from home, Dafrxl's behavior in residence regressed to his
.previous moody and unpredictable state. He settled down and
e more éositive inroutlook only in June.

'Subphése summa

ry. _Although TLT results and behavioral

~
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reports after 6 weeks of training suggested that .Darryl was
ready for the next subphase, this step may well héve been
premature. The adeoptive mother's unexpected interference
complicated éﬁis process. After 5 months in the Filtered

- L
Sounds subphase, the TLT results and behavioral reports again

»

suggested that Darryl was ready to move on to the Sonic Birth.

Passive Phase: Sonic Birth

Over a 2-week period, at the start of summer camp in
July, a slow version of the Sonic Birth was introduceéd using
the filtered female voice as well as a purely musical version

of the sonic birthing process.

Tomatis Listening Test. At the end of this subphase,

the TLT results looked very positive. The bone conduction
thresholds had started to take their expected position below
the ascending air conduction curve.

. Behavior reports. The Program Assistant, teachers and

summer camp staff all noted that Darryl was gléomy at the
beginning of each week, following a visit by his parents at
the camp on Sﬁndays. By the middle of each week, the boy's

general attitude‘and motivation had"again improved.

Subphase summary. The positive TLT results and the
X ¥ i )

boy's generally posifiﬁe behavior suggested readiness for

the active phase of training.

Active Phase: Performing ‘ '

Darryl worked well on the taped auditory~voéal exercises

"
T
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which were alternated with sessions of passive listening to

. /
filtered music. This involved 90 sessions from mid-July

*to early OQOctober.

Tomatis Listenig Test. In general, the TLT results re-
mained positive although the bone conduction thresholds. rose
' slightly above the air conduction curve.

Program Assistant's observations. Following some brief .

. moments of resistance in July, Darryl seemed to give up
"fighting the system” in August, cooperating well thereafter.
He could attend to the exercises without tiring and while
maintaining the recommended postures. " He successfully ad-
vanced through the exercises more quickly than expected. :
In August, changes in Darryl's articulation and facial muscle-

\*Flay sﬁégested right-eared control of speech. 1In late Septem-
ber, he asked to start reading over the EE as some of the
other boys in 'the program were doing;

Teachers' observations. In August, Darryl's overall

behavior changed for the better. His spirits were buoyant.
'His concentration had improved and he was eager'to work in

class. His basic reading skills had improved: he could now
recognize words and their meaning rather than sound them

out each time.

Parental observations. The CSC residence staff noted

that from September on, Darryl had integrated himself more

suebessfully‘into the group setting and no longer suffered

— s o

mild grief reactions aftér each visit with his parents. He

;

{
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4

now seemed more self-assured and cooperative.

. <O
Subphase summary. Darryl's modd became more stable and

positive during this.-period. His concentration and reading
ability improved. He was yiewed as more cooperative and

self-assured. The TLT reswts remained génerally positive.

Active Phase: Training

The subphase involved over 60 sessions during the last
2 months of the program. Active reading sessions were al-
ternated with passive sessions of listening to filtered clas-
sical music. The reading exercises were approached slowly
as Darryl had just started to master basic skills. If he
attempted material beyond a grade 2 text, he tired quickly,
displayed mild synkinesias, and started to skip word endings.

Program Assistant's observations. Parryl was now thril-

le@ with his ability to get to the meaning of words. By the
end of November, he read some sentences fairly fluently al-
though on occasion he reversed the letters "p" and "a". His
attitude énd motivation.remained positive thfoughout this

period.

Teachers' observations. Darryl's oral and written ex-~

i

pression improved: he could now-communicate his thoughts

and feelings more clearly and gsystematically. His reading

-fluency and reading comprehensiqn had also improved although,

when tjred, he would substitute small words.

Parental observaﬁigns. Residence staff were struck by
e .

. Al
Darryl's increased self-awareness. For example, he suddenly
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realized fully that he was dark-skinned. This made him feel
momentarily uncomfortable. On.the other hand, he had become
more independent.in doing his chores and homework: he no
longer needed to be prodded or reminded. In general, the
residence staff and the boy's adoptive parents were impressed
with his increased séif—cqnfidence. |

Subphase summary. The first indications of successful

reading for meaning appeared during this subphase. Mild syn-
kinesias and signs of fatigue during the APP reading sessions
suggested that further training at this level might have been
beneficial. Behavior-wise, the most striking changes were
related toiEECreased self—éwareness, sglf-confidence and

self~sufficiency.

Summary of Darryl's APP Training Program

It took 5 months of traihing in the Passive Phase be-
fore Darryl settled down iﬁto the more positiGe and coopefa-
tive digpbsition required for the Active Phase. PFrom that
point on, hi’s éoncentrétion, work attitude, self—expreésiOn,

self-confidence and academic performance improved slowly

but steadily. His program involved 295 training sessions

“-over the 10 months of the program.

Figure 14 presents the TLT and ALM results before and

after the APP training program. Shortly after the termina-

tion of training, in December 1976, selectivity had remained
open and all spatialization difficulties had been overcome.

The air conduction thresholds had taken on a more ascending
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‘Figure 14. Pre and post APP remedial training results on the
Tomatis Listening Test and Audiolaterometry for Darryl.
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slope, indicating a more differentiated form of listening.

Bone conduction thresholds however were a bit higher than

b
at the start of training, with spikes at 250 and 1500 Hz:

this indicates some tension, and, according to APP theory,
the pattern is often associated with an allergic condition.
The ALM results show a shift from a left ear advantage of
2.0 in the control of speech to a right ear advantage of 1.0.
The latter does not represent a strong advantage but it does
point to a step in the desired direction.”

Darryl's remedial training program could be qﬁélified
as moderately successful according to APP criteria. A
strongef reinforcement of right-eared self-listening and the
attainment of more appropriate bone conduction thresholdé
Qould have been desirable. A longer period of training in’
the Active Phase, until Darryl could speak and read more
fluently without bodily synkinesias, wéuld have been pre-

ferable.

Case #5: Ernest

Diagnosis

Background Informaticon

The eldest boy in this research project was 9 years and
3 months old at the start of APP training. Physically, he
was short for his age, with a stockf build and babyish facial

features. He behaved in a timid, discouraged and often

whiny way. -

——————.
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Presenting problems. Ernest's parents indicated that

he was unhappy bécausa of being unable to live up to his own
high expectations. Although they valued academic achieve-
ment, .they had not pressured their son in this respect. The
boy had encéuntered serious learning difficulties from the
start of schooling, and the parents had tried to provide him
with the best remedial assistance thereafter. The parents
also recognized that Ernest often cried when things did not
go his way, and that he related more comfortably to younger
children.

. Ernest's teachers indicated that he had not yet fully
mastergd basic reading and spelling skills, and that he was
becoming increasingly negative towards school work and him-
self. He sought the attention of adults or younger children
whilg classmates called him a dummy. or a sissy.

Family constellation. Ernest is the oldest of two child-

ren from a very écmfortably established family. His sister,
two years his junior, is academicélly Qery successful and
gsocially very self-assured. The.father is a Rhodes scholar
and a high-ranking government officer. The mother, who holds
a master's degree in social sciences, gave most of her time

to her homemaking duties. Both parents enjoyed sports activi-
ties and social outings, and they involved their chilaren in
these interests whenever possible.* There is no history of
learning probléms in the family's background.

Developmental features. Other than a breach presenta-

/
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tion, pre, para and postnatal history offered little out of
the ordinary. Most developmental milestones were attained
a bit eérly but speech and language development were slow.
Ernest invented his own words for qverything; and between 2
and 3 years of age, only his parents could understand him.
Although he could pronounce individual syllables, he had dif-
ficulty putting them together into words. At 5 years he
could not enunciate clearly aﬂd.d§d not appear to move his
lips properly. As a preschooler, he displéyed an inquisitive
. \

and independent temperament, untroubled by his weak speech

and language ability.

Educational experience. Upon comﬁletion of kindergar-
ten at 5 years of age, Ernest was described as immature and

not yet ready for formal learning. He spent the next year

in a preparatory open concept classroom: he was described

as pieasant, attention seeking, but having learned very lit~

tle. The family moved from Nova Scotia to Ottawa where the
boy entered grade 1. At the end of that year he was still
behind in phonetics despite remedial assistance after school
hours. He had now become so consciocus of his difficulties
that he would not attempt any work without an adﬁlt's assis-—
tance. In September 1974, he was placed in the CSC's com-
bined schooi—residence program for a more intensive approach-

to his learning problems and deflated self-image. Because

- of their proximity, frequent‘outings and visits with his

“parents and sister were possible.

B
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Diagnostic Test Results

Intelligence. On the WISC-R, Ernest obtained a Verbal

IQ of 102, a Performance IQ of 131 and a Full Scale IQ of
118. In addition to the weak verbal skills, low scores were
cbtained on the Arithmetic and Digit Span subtests.

hchievement. In December 1975, at a theoretical place-.

ment of grade 3.4, the combined results of the WRAT and the

Gates-MacGinitie Reading Tests gave Ernest a mearn achievement

rating of grade 2.9.

Learning Quotient. Calculation of the Myklebust Learn-

ing Quotient formula gave Ernest a score of 80. This guoti-
ent is well below the critical cut-off of 90, thereby indi-
cating classification in the learning disability category.

Pupil Rating Scale. Ernest received an overall rating

of 63, well below the chosen cut-off score of 70. He obtain-
ed low ratings in the areas of Auditory Comprehension, Spoken
Language, Orientation to Time and Space, and Personal-Social
Behavior.

In addition to the diécrepancy criteria reported above,
Ernest met the requirements of the exclusion and special edu-

cation criteria of the operational definition of dyslexia.

Audio-Psycho-Phonological Criteria

Tomatis Listening Test. The TLT gave many indications

of poor listening skills. Selectivity was completely closed
on the right ear, and closed from 1000 Hz up on the left ear.

The air conduction thresholds were generally high and flat

-
3,
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éxcept for a sharp drop in the high fréquency range: this
indicated undifferentiated listening ability and poor ener-
gizing capacity.. The bone..conduction threshold was distorted
in the low frequency range.' One spatialization error was

recorded on the left ear.

Audiolaterometry. The ALM indicated that the left ear

had a small advantage of 1.0 in the control of speech.

Persona)- interview. 1In trying to follow ongoing con-

versations/ Ernest became' restless, fatigued, and his atten-
tion soph wandered elsewhere. He expressed himself in a

halting stodgy way, with many synkinesias in theﬁupper and

lower limbs. In the auto-information exercise, as Ernest

spoke into a make-believe microphone held in his right hand,

his voice rose noticeably and he spoke more fluently: this
constituted a hopeful sign. According to Dr. Tomatis, a
psychological interpretation of@@be TLT suggested that Ernest

had a poor and guilt-laden relatiéﬁéhip with his mother.

Tomatis indicated that this boy was indeed dyslexic accord-

ing to.APP criteria, and recommended a'Iengthy emphasis on
the Passive Phase of the training program using the mother's

filtered voice. .

Ernest could therefore be clisgified as dyslexic accord-

ing to the composite definition proposed earlier and accord-

11
ing to APP criteria. b

1ol T
A

-~
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“APP Remedial Training Program

The Passive Phase: Filtered Sounds

As anticipated by Dr. Tomatis, training.at this subphase
was lengthy, involving over 120 sessions>from early February
to mid-May. After an initial 10 sessions of Tia$ening to

A

filtered classical music, the remainder involveg listening

to the mother's filtered voice.’

Tomatis Listening Test., Selectivity opened up slowly

until completely open by late March. By mid=May, the air
and bone conduction thresholds both took on a definite as-
cending cur&e although the latter remained slightly above
the former. The one spatialization error was corrected by

mid-March.

4 .
o Program Assistant's observations. Seemingly bored in

February, Ernest's spirits lifted in March and he became much
more talkative. 'This coincided with the gradual oﬁening of
selectivity. It suddenly dawned on him that he had no

friénds: he discussed this matter with the ?rogram Assistant
and with his father. Prior to this, Ernest rarely talked so"‘
openlg about his relationship with othexrs. In April and May,

Ernest's outlook on life seemed more hopeful and positivef

Teachers' observations. 1In March, Ernest became more

active and very talkative in the classroom. Although he was
able to persist more at his desk work, he was also easily

distracted. In early April, he no longer had to be prompted

-to read and spell despite his obvious difficulties., General-

BN
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ly.he seemed more buoyant. In early May,'he joined his
classmates in a very physical floer hockey game, congratu-
lating and embracing team mates who had scored. He was now
much more comfortable relating to children his own agé.

Parental observations. The CSC residence houseparents

noted that by April, Erneéf no 1oﬁger needed to be pushed to’
do his homework. They_aiso noted that his sleep\pattern had
changed: he slept more soﬁndly'and awoke quickly in the morn-
ing, cheerful and refreshed. Prior to'this, he slept rest-
léssly and was hafd to.get up in the morning.

: . ‘ —2 .
On a visit home in late March, Ernest manifested a strong

“need to be physically close to his mother. She found this .

.

surprising as well as annoying. She was counselled on how
to meet these demands in a healthy positive way. That same
weekend, Ernest invited a few neighborhood boys over to his

house and organized a floor hockey game. He had never ven-

. tured himself socially like this before.

.Subphase summary. The opening of selectivity with as-

cending listening thresholds on the TLT indicated readiness
to move on to the Sonic Birth subphasé.i This was confirmed
by behavioral reports of improved mood tone and work atti-

A

tude, and of more positive social interaction.

Passive Phase: Sonic Birth

The Sonic Birth was successfully introduced in a single

session: Ernest-was delighted to recognize his mother's voice

" as the source of the taped sounds he had been listening to.,
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Following four sessions of listening to the mother's natural -
voice, Ernest's TLT results and behaviqf remained positive.”

The Active Phase was ﬁherefore started.

" The Active Phase: Performing

Ernest advanced quickly through the taped auditoxy-vocal
Ao

rcises and had little difficulty maintaining the prescribed

" postures during the‘reﬁetition-of words and phrases. This

™

.subphase involved 70 training sessions from mid-May to mid-

July, . '

Tomatis Listening Test. The TLT résults improved slight-

}
ly: the bone conduction- thresholds fell slightly below the

ascending air conduction thresholds.

Program Assistant's observations. Ernest learned to

clearly articulate and enunciate more guickly than antici-
pated. His facial muscle-play suggested fight—eared control

of speech. Synkinesias of upper and lower limbs gradually

disappeared except when he repeated difficult phrases. 1In

. July, he' suddenly seemed to pull himself together physically:

as he talked, he maintained upright' posture and good eye
contact while his géstures were well coordinated with his

facial expressions and. speech intonations. He suddenly be-

'gan to éxpfess-his thoughts more clearly and succinctly..

Teachers' observations. Ernest now demonstrated a keen

interest in being accepted by his classmates and peers. He

took the initiatike to organize games and no longer gave up

or broke into teard when these activities did not always

-~

T
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turn out as he wanted them to. 1In class, his phonetic skills
had improved noticeably with subsequent gains in spelling
and word recognition.

Parental observations. The residence house parents noted

.that Ernéstwasvery cobperative during this period and that

'he took the initiative tq organize games with peers. In July,
hig_parents underlined, during'a Sunday visit at the summer
caﬁp, that for the first time in their recollection Ernest

was expressing his ideas with logic and contiﬁuity in contrast
to his habitual verbal rambling.

Subphase éummary. Ernest performed well on the taped

auditory-vocal exercises. Thé TLT results were favorable.

He seemed to discover the need to be‘with others and to give'
a little of himself towards this end. His posture and bod-
ily éoordinatign'during-speech improved noticeablf, anﬁ he
béc&me more organized in the expression of his thoughts.
Gains in academic performance were also reported. This was

- a very rewarding subphase for Ernest who was now eager to

T

move on to the last part of’ the program.

" Active Phase: Training

»

This subphase involved 115 sessions from late July to
the end of November. Reading sessions were alternated with

sessj

ns bf listening to filtered classical music. y early
eptember, Ernest had managed to read through several grade
L énd'grade 2 level short texts with little evidence of

fatigue or synkinesias. He started reading some grade 3

-~
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level stories. At this-point, voice quality and speech con-

trol were very good. In October and November, training was "~

-
rreduced from 5 to 3 hours a week.

Tomatis Listening Test. The TLT results had changed

little from the end of the previous subphase. The bone con-
duction thresholds had risen slightly above the air conduc-
tion curve, suggesting a slight increase in tension.

L - .
Program Assistant's observations. Although Ernest could

read words and short sentences, he tended to do so too quick-

ly in a staccato-like voice. After being'encouragedltd slow

"down and pace himself better, he became ‘intrigued-with the

degree of rhythm and intonation he could inject into his voice

and oral reading. By Septembef this boy could read fairly

fluently and with respect for punctuation.

Teachers' observations. Ernest started to exhibit a

' strong desire tolcommﬁniééte his ideas¢#and feelings, and to ~

have his say in/every discussion. f"at the same time he could

L4 .
-

respect the same need inloihers and listen to their contri-

. ? . . : .
bution. He had in fact become gquite aware of the feelings
of others and was seen one day consoling a tearful classmate.

His ability to read had continued to improve but spelling

.remained weak. His enthusiasm remained high. ) )

Parental gbservations. Ernest's improvement in overall
behavior and in academic performance now justified his living
at home rather than in the CSC residence, according to the

Director of the CSC. While this move introduced a signifi-

LY
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cant unexpected change-in the Eoy's lifestyle ana in the
research project, it‘doeé underline the reality of success-
ful remedial training. ' This move did not alter Ernest's pro-
gress. Although he miésed the structured activities of the
residence Ségging,'heﬁmanaged to organize his own time and

to make his own fun at home and in the neighborhood. Ernest'é
parents coﬁtinued to be amazed at how well he cogld express
_his thoughts now. The-father in particular appreciated the
opportunity to discuss and efchange ideas with his  son.
Ernest felt accepted a; an interesting and valued member of®
his family. |

Subphase summary. The TLT results remained generally

positive. Ernest's social skills continued to improve along

with a greater sensitization to the needs of others. He

could communicate his ideas clearly‘as well as relate on a

give and take basis. His reading ability continued to im-

I

/ prove although his spelling remained weak. : ; e

Summary of Ernest's APP Training Program . .
22 _

During the Pa$sivé Phase of Training, early improvements W

%T(ﬁood tonéj'eneréy level, sleep pattern and concentration

were followed by greater and more pos}tive involvement ,in

social and academic activities. During the Active Phase of

haad [

training, successful sogial interaction jt a more differen-

tiated level was apparent: Ernest was no 'capable of dis-

cussing with others on a give and péke level, and was more
. . ’ -
sensitive to the needs of othérs. During this phase, his -
. L \( .
v Eatd
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verbal self-expression became more-lbgical and orgapized,
and his reading skills improved remarkébly.

Figure 15 presents the TLT and ALM results taken before
and after the APP training program. The final 1isteﬁing
fest taken in December 1976 shows that Ernest had made con-
siderable progress since the start of the program. Selec-
tivity was open and no spatﬂﬁlization errors occurred. The
gir conduction thresholds revealed a more differentiated
ascending curve with greater sensitivity in the energizing

high frequency range. The bone conduction thresholds were

less distorted than before although not below the air con-

duction cuxrves. The slight peaks in bone conduction at 250
and 1500 Hz are oftén related, according to APP theory, to
food allergies. Ernest is known to have a milk allergy.

The final ALM test indicated a strong right ear advantage of
2.5 in the control of speech after APP training, a noteworthy
advance over the slight‘left ear advantage shown before the

program.

LY

Overall, Ernest's APP remedial training program could

"be qualified as very successful.

" Comparison of the APP Programs

The APP training programs for the five dyslexic bo&s
wéré carried out over a l0-month period. Figure 16 depicts
how each child's training £ime was utilized during that time
span: As shownJ_all five children spent varying lengthé'of

time in the specific subphases of the program. This under-
‘ g

=
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Figure 16. Comparison of time spent by each child on various
subphases of the APP remedial training program. -
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n

scores the pe;sonalized nature of APP training based upon
-+ the particular difficulties and rate of“brégreés of each
child. The individualized application of the APP program,
necessitated by %he treatment needs of a hetercgeneous phe-
nomenon;;ike dyslexia, could be respected and illustrated

in the present research because of its intensive single case

_approach.
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CHAPTER IV

PRESENTATION OF THE RESULTS

Introduction

This chapter presents the results of the perceptual pro-
cessing (ITPA) and academic achievement tests for the five
dyslexic boys who followed the APP remedial training program.
These tests were given at the start and every second month
of the l4-month long .research project. This provided eight
sets of results over the 2;month baseline period, the 10-
month training prdgram and the 2-month follow-up periocd. In
addition, pre ;nd poéttraining comparisons will be presented
on the WISC-R, the Myklebust Learning Quotient and on the

Pupil Rating Scale.. Each child's results will be presented

separately in keeping with the case study format.

Case #1: Andrew

Perceptual Processing (ITPA) Results

As indicated in‘Chapter 2, all of the ITPA subtests
except Visual Closure were administered duriﬁg‘the research
project. Of thé eight sets of results obtained, the first
two define the baseline period, the third to the seventh set
cover the training period, and the eighth provides for the
follow-up period. .

Table 1 presents the eight sets of ITPA results for

Andrew, from December 1, 1975 to February 1, 1977. The re-
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Taple 1
Andrew's ITPA Scaled Scores for Eight Testing Sessions
_ Tésting Sessions®
ITPA Subtests 1 2 3 4 5 ] 7 8
Represcentational Level
Auditory Reception 41 42 43 . 45 44 44 44 44
Vvisual Recepticon 440 40 41 44 45 46 45 46
Auditory Association 48 50 48 48 sa S0 51 50
Visual Association 2 . 32 41 4% 51 53 50 49
Verbal Expreaaion-é 41 41 40 44 40 44 43 42
Manual Exé:eaﬁion 44 46 49 46 48 47 46 46
Automatic Level . B
Grammatic Closure 46 43 46 . 44 45 45 44 43
Auditory Seq. Memory 51 49 495 49 47 48 49 50
‘'Visual Seq. Memory 39 ?7 35 43 41 42 42 45
Auditory Closure 43 43 45 46 45 47 46 46
Sound Blending 44 " 45 44 46 45 as 4s 46
Mean Scaled Score 42.6 42.5 44 45.8 45.5 46.4 45.9 4€6.1
Standard Deviation 5.03 5.16° 4.27 2.09 3.36 3.08 2.91 2.61
Total Change Between
Testing Seossions -1 +16 +20 -3 +10 .-G +2

P ) *Code

&
.-
" N .
S R O

Baseline Period

1 - December 1, 1975
.2 = February 1, 1976

- April 1, 1976
June 1, 1976
August 1, 1976
October 1, 1976
December 1, 1376

w] O U i Lt

[ A |

Fellow-Up Period

8 - February 1, 1977

PR SO P PR

APP Remecdial Tralning Program’
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sults have been converted to scaled scores. A scaled score
of 36 (with a standard deviation of 6) indicates the mean
performance of each and - any age group of the referenge popu-
lation én each of the subtests.- The scaled score for any
subtest at any age can be directly compared to any other.
For each set of results on Andrew, the mean scaled score (SS)
and the standard deviation have been calculated. Further-
more the total chénge from one admiﬁistration to the next
has also been provided to indicaté“the extent and direction
of any change.

The ITPA manual indicates that differences betﬁeen the
mean SS and a subtest SS of *6 should not be considered an
indication oﬁ a special abilify or disability since this
is the range'ﬁithin which over 80% of average children score
(Kirk et ai., 1968, p. 95-96). It is suggested therein that
differences betwe;an the mean SS aﬁd a subtest ss of ¥7, &8
or *9 be considered as borderline discrepancies, whilg a dif-
ference‘of +10 or more be consideféd as a substantial dis~
crepancy.

The ITPA manual does not discuss differences in mean SS
or subtest SS between two or more ITPA administrations. The
writer has decided to consider a @ifference of *6 (one stan-
dard deviation) or more between any two administrations on
a particular subtest 8§ or oﬁ'the mean S s indicative of
a substantial change, while a differencegtESB, +a orts

will be considered as indicative of a small change.
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The ITPA results are presented in terms of the baseline,

APP tralnlng, and follow-up periods of the investigation.
o

Baseline Period

'._The first set of results from early December 1975 revealed
one substantially discrepant function: Visual Association,
with a SS of 32, was more than 10 points below the mean SS of
42.6. This is in sharp contrast to the Auditory Association
SS of 48, the highest of all subtests at the repiesentational
level. Visual Sequential Memory, with a SS of 39, proved to
be weakest gf the automatic level subtests, in contrast to
Auditory Sequential Memory which was the strongest. The stan-
dard deviation of 5.03 1ndlcates a“ialrly large subtest scat-
ter and a heterogenous mode of functioning.

Qualitatively Andrew was glow in understanding or re-
taining subtest demands, often asking for directions or ques-
tions to be repeated or for a test 1tem to be shewn again.

He was also slow in arriving at an answer even though the
eventual response was often correct. .On Visual Association
and Visual Sequential Memory, Andrew seemed perplexed and
unable to retain the essence or the image of the stimulus
material. On Verbal Expression, he offered short and purely

descriptive statements. On Manual Expression, he was clearly

ambidextrous in demonstrating his responses.

The second set of results, obtained in early February
1976, remained virtually unchanged from the first, thereby

indicéting a very stable baseline trend. Qualitatively, even

—— e e
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though Andrew understood the reguirements of each subtest,.
he remained slow and sometimes perplexed in dealing with many
test items. )

L] .

-

APP Remedial Training Program

-

The third set of results, obtaiEEQ-Z months into the
training program, recorded an overall gain of 16 scaled scores.

More specifically, Visual Associﬁtion advanced substantially
by 11 scaled scores. ’

Qualitatively, Andrew responded ﬁo;e quickiy to test
items, perhaps too quickly. He seemed more alert yet in an
overactive and impatient way. He succeeded on some difficult
f;sks yet failed on easier items he had previously answered
correctly. Sohewhat overtalkative, he did a lot of his think-
ing aloud in approaching some tasks. For example, on Visual
Association he used verbal labels to deal yith the conceptuai
demands of the taék.' On Verbal Expression he gave more
elabérate answers but his ideas were not always relevant or
creditable.

The fourth set of results from June 1976 showed an over-
all gain of 20 scaled scores. The standard deviation was re—-
‘ duced from 4.27 to 2.09, demonstrating conéiderable homogenity
—\i | in the subtest pattern. Visual Sequential Memory apd Visual

Association advanced substantially by 8 and 6 scaled scores

respectively. Visual Reception and Verbal Expression recorded

small gains.

'Qualitatively, Andrew seemed more settled than previously ¥

e T T WA £ 4T -y o B oo B s
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. and responded in an alert con51stent way He did not fail

easygltems because of seeming impatience as- he had done on
“.J - . - . )

Fhé-third,testing. He delivered more personal and relevant

responses to Verbal Expression, often nrefacing his statement

]
*

-

witn'"I thinki: He tnought out loud in deeling.with Visual
Receptlon, Visual Assoc1atlon and Vlsual Sequential Memory,
u51ng ‘verbal- labeis and mnemonics to beneflt.

;The fifth set of results-from_Angust 1976 brought little
change except that the standard deviation increased from 2.09
to 3.36 towards greafergsubtest scatter. On Verbal‘Expres—r

éion, whicn fell by 4 scaled‘scores; ﬁndrew seemed fearful

ﬁ; 'i ‘and he51tant 1n statlng his replles In his approach to many

"85 gain of .9.- Verbal Expression recorded a Small gain of

rtems, he contlnued to talk to hlmself but more qu1etly and

‘less frequently.

" The sixth set of'results from October 1976 showed a mean

A scaled scores to make up for a previous loss of the same

‘degreef Qualitatively, Andrew was more self-confident. He

gave better organized responses on Verbal Expression;lhouever'
verbal fluency is not recognized in scorlng this subtest.
He whispered or subvocallzed to himself only on a few dlffl—
cult ;est ltems. & k\H\\ _ .’ '

The seventh set of results,_obtained-in December 1976

at the biose,of'APP training, recorded a loss of 6 scaled

k-

scorqs overallg“>V1sual Association suffered a small- loss

.of three sca&ed scores. In his approach to test items, Andrew

AR
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no longer talked to himself noticeably. On Verbal Expression,
his responses included more abstract considerations.
Figure 17 depicts Andrew's ITPA subtest profile before

and after APP remedial training. The most striking changes

. occurred in visual-motor channel functions. Visual Associa-

Eion recorded a very substantial gain of 18 scaled scores
ﬁ+39ﬂ. VisualMReception and Visual Seqqential Mempry ad-
vanced by 5 scéled scores each. Auditorf Closure made~a
small'gain of 3 scaled scores. At the close of the_training

program, the overall ITPA subtest pattern was visibly better

- balanced; on the basis of the mean SS of 45.9 (see Table 1),

no subtest function could be qualified as discrepant or even

marginally discrepant.

Follow-Up Period
The eighth and final set of results brought little change
save a small gain of 3 scaled scores on Viéual Memorylb ' ’
Table 1 also indicates that from the beginning to the

end of the research project, the standard deviation for

. A1
Andrew's ITPA résults was reduced from 5.03 to 2.61. Follow-

"ing a fairly stable baseline, a sharp trend tbwards_a more

homogenous subtest pattern defined itself over the first

four months of APP training. This trend was partially re-

. versed in August and gradually resumed thereafter until the

end of the follow-up period.
Figure 18 charts Andrew's mean ITPA scaled ‘scores through-

out the inveétigation. Following a stable baseline, the
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ITPA SCORES
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cveveieeine.-...  Before APP training (Feb. 1, 1976).

After APP training (Dec. 1, 1976).

F{g:ie 17. ﬁndrew's ITPA patterned scaled scores
before and after APP training.
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‘Figurelis. Andrew's mean ITPA scaled scores during

~baseline, APP training and follow-up periods.
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strongest gains were attained during the first half of the
training program from February to June 1976. Slight addition-

Y .
al gains were made from August to October, with relatively

¢ ’,&t

Academic Achievement Test Results

little change thereafter.

Since fhe results of the WRAT and Gates-MacGinitie Read-
ing subtests proved to be quite variable, the mean af all
five subtests given was adopted as a more stable index of
academic achievement for purposes of comparison over tﬂé
eight testing sessions. Thé'academic achievement subtest re-
sults and the achievement index for Andrew are presented in
Tablé 2. These will be described in the context of the base-

line, APP training and follow-up periods.

Baseline Period o

Andrew's overall achieve@ent index of grade 2.0 did not
change for the first two sets of results that form the base-.
line period. His word attack skills revealed a poor grasp
of phonics. He tended to guess at words on the hasis of
their initial letters. He obtained his highest grade_rating
on.the Vocabulary suﬁtest because he used picture cues to his
advéntage. His spelling contained errors of letter seéuence
or omission. On the Arithmetic subtest, he counted with his
fingers for purposes of addition and subtraction, and avoided

multiplication items. *
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. Table 2 . Tl - :
4”’ Andrew's Achievement Test Grade Ratings for Eight Testing <Sessions : : 1
>
Testing Sessions®
Test Subtest 1 2 3 4 S 6 7 8
WRAT .
) " | Reading 2.1 1.6 2.2 2.6 2.9 3.3 3.6 3.9
Spelling 1.6 1.9 1.8 1.8 1.8 2.0 2.2 2.5 i ¢
Arithmetic 2.2 2.2 2.6 2.6 2.8 2.8 3.0 3.6 1
3 * Gates-MacGinitie 1
Vocabulary 2.6 2.4 2,8 4.1 3.1 4.1 3.7 . 4.4 i
Comprehensien 1.7 1.9 2.3 2.6 2.8 4.0 4.9 4.6 (
e Achievement Index** 2.0 2.0 2.3 2.7 2.7 3.2 3.5 °* 3.8 1
4' ! L
' *Code B
- Baseline Eeriod. ‘ ) . ¢
- l - December 1, 1975 : BN ) ’ . {
: 2 - February 1, 1976 - . - p
. APP Remedial Training Program ' : o
: 3 - April 1, 1976 . : :
» 4 - June 1, 1976 ] . .
o 5 - August 1, 1976 : : -
6 - October 1, 1976 : . L .- A g
7 - December 1, 1976 . e ) - o {
. . Follow-Up Period oo
. 8 - February 1, 1977’ _ o v
*k ? ’ | ) ‘
Mean of all five achievement subtests.
M
' Lt
i ? i .
s ’ *
‘ | & ‘
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APP Remedial Training Program

. The third and fourth set of results show a rise in An-
drew's achievement index to grade 2.3 by early April and to
grade 2.7 by early June. These gains were more quantitati;é
than qualitative: Andrew attempted more test items within
time limits, and with some éuccess. However his wofd attack
skills and error patterns remained unchanged. On Arithmetic,
he again avoided multiplication problems because, as he
stated, "I don't know times".

Qualitatively, Andrew's concentration span had improved
noticeably in April aithough he was very talkative and rest-
less. By June, although still chatty, he was more settled
and could apply Qimself with mote purpcse. In June, he had
‘also-staited to sound cut words as he tried to spell.

With the Eifth set of results, the academic achievement
index remaineé unchanged. Gains on most subtests were nulli-
. fied by a large drop on %he Vocabulary subtest. In reading,
Andrew still tended to guess'at difficult words-ra£her than‘
“sound thém out. On Spélling, errors of sequence or omission
began to disappear. ‘

The sixth set of results brought a sharp jump in the
achievement index from grade 2.7 to grade 3.2, wﬂ%h‘gains‘on
all subtests exceﬁt Arithmétic. On Spélling, a more accur-
ate sound-symbol association had been ;chieved. Andrew's

concentration was remarkably good. He could now persist in

sounding out longer and more difficult words rather than just
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guess at them.

The seventh set of results in December 1976 registered
another advance on the achievement index from grade 3.2 to
grade 3.5. Andrew had started to decode words more q?ickly
with increased comprehension. On Arithmetic, he no longer
uséd his fingers to count and he succeeded on simple multi-
plication problems. His spelling was phqnetically more ac-
curate and his errors more comprehensible.

Qualitatively, one of the test administrators noted that
Andrew now seemed self-assured of his reading skills and did
not spend as much time as before checking over answers.

In the space of 10 months, from the star£ to the end
of APP training, Andrew's overall achievement index advanced
from grade 2.0 to grade 3.5. According to achievement test
results and classroom performance records contained in his
cllnlca; file, he had advanced only half a grade in the 10
months that preceeded this research progect.

ot -

2 e

Follow-Up Period

The eighthvset of resultg registered an‘advance in the
achievement index from graée 3.5'tp-grade 3.8. Arithmetic
moved ahead from grade 3.0 to grade 3.6 as Andrew had now
1earned his times tables suff1c1ently to tackle some multi-
plication and division problems. Spelling advanced from grade
2.2 to'grade 2.5 as Andrew ‘could now deal with those words

that- followed the regular sounds of the English language.

At this point two months after the close of APP training,

LS
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the degree of Andrew's concentration and self-assurance was

maintained.

FPigure 19 represents the academic achievement index
ratings throughout the investigation. No gains in achieve- ‘
ment occurred during the baseline ﬁeriod. A clear progres-
sive trend was established during and after APP training,
only'briefly interrupted between June and August 1976. Dur-
ing the' training period, Andrew's achievement index caught
up to and surpassed his grade placement.

Table 3 céntrasts Andrew's achievement test’kesults, at
the start of APP training and at the close of the follog~np
period, in terms of grade ratings and peréentile_ranks. The
February 1976 to February 1977 time span was chosen ih piefer-‘
ence to the shorter pPre-posttraining period to make the best
use of some of the percentile rank tables wﬂich are géared
to the middle of the academic year in early February. As
indicated, within a year Andrew gained more thén a full grége
on al} subtests except Spelling. 1In February 1976, all sub-
testé were fanked below the 50th percentile, while in Febru-
ary 1977, all subtests except Spelling were ranked well above.

the 50th percentile.

Additional Pre and Posttraining Data Comparisons

As indicated in Chapter 2, some of the tests and methods

used at the start of the research project for diagnostic pur-

" poses would be employed after APP training for pre and post

comparison purposes.
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Table 3 '

Coﬁparison of Andrew's Achievement Test Results
" at .the Onset of APP Training and at the Close of
the Follow-Up Period '

14
: February 1976%* Febhruary 1977*%
Test Subtest Grade gile rade $ile
~
WRAT
Reading 1.6 .14 3.9 68
Spelling 1.9 21 © 2.5 27
Arithmetic 2.2 30 3.6 61
P
' .
Gates-MacGinitie
Vocabulary 2.4 42 4.4 - 69
'_ : ' Comprehension 1.9 S 27 . » 4.6 69
. . _
g * .
: At the onset of APP training. -
k% g ' ) o -
T . At “the close of the follow-up period. . J
L o . ‘ ‘
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Intelligence. Prior to the baseline period, in late

November 1975, Andrew cbtained a WISC-R Verbal IQ of 109, a
Performance IQ of 123 and a Full Scale IQ of 118. He received
ﬁis.lgwest scaled score of B on the Arithmetic subtest. Un-
even cognitive functioning was in evidence throughout the
intelligence test. Just after the follow-up period, in early
March 1977,.Andrew cbtained a WISC-R Verbal IQ of 119, a
Performance IQ of 117 and a Full Scale IQ of 121. 1In addition
to a more stable mode of cognitive functioning, the Arithme-
tic scaled score rose from 8 to 11, and the Comprehension
scale@ score from 13.to ls.

Learning Quotient. At the start of the research project,

the discrepancy between Andrew's actual and expected achieve-
ment was estimated according to Myklebust's (1967) Learning
Quotignt method. The resulting score of 86 waé below the
<recomﬁended cut-off score of 390, iﬁdicating qlassifiéation'in
‘the potential learning disability category. At the close of

APP training in December 1976, Andrew's Learning Quotient

had risen ﬁg 94 .

-

Pupil ﬁating Scale. Just before the baseline period,

Andrew received a rating of'68 on the PRS, below the chosen
cut—off score of 70.. He obtained comparatively low fatiﬁgs
in the areas of Orientation to Time and Space,:and Motor Co-""
ordination. In DPecember 1976, afper APP training, hé re-
ceived a PRS rating of 73. Thié reflected gains mainly ih

the areas of Auditory Comprehension and Orientation to Time
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and Space as well as a loss in the area of Personal-Social

Behavior.

A summary of these pre and posttraining comparisons is

presented in Table 4.

Case #2: Brian

Perceptual Processing (ITPA) Test Results

 Brian's ITPA results are presented in Table 5.

Béseline Period

The first set of results did not reveal any substantially
nor marginally discrepanﬁ\f?nctioné. At the representational.
leéel& all auditory-vocal channel functions were weak in com-
par;s;n to their visual-motor counterparts. At the automatic:
ievei, two ther‘auditory—vdcalichannel'functions, Grammétic
C;osurg-ané/Auditory Segquential Mémory, at;ained E;latively
weak scaiéd scores. Qualitatively, on Verbal Expression,
Brian groped for words and often produced short vague answers,
On Visual Reception and Vefbal Expression,: he had difficulty
going beyond the ‘concrete aspects of thé étimulus matefiais
"to acaede_to a more abstract or conceptﬁai.level of £Z:§onse.

. The second sét qf results showed little overall change

quantitatively or qualitatively from the former set. The ‘

baseline period 7?5 thus quite stable as to ITPA functions. ‘;

APP Remedial Training Program
The third set of results recorded a total gain of 16

scaled gcores and a mean SS gain of 1.5. While Auditory Clo-
¢ A . -
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Table 4

Pre and Posttraining Data Comparisons for Andrew

Source of Data . Pretraining ' Pogttraining
WISC-R
Verbal IQ 108 119
Performarice IQ 123 S 1f7
Full Scale IQ 118 ~121 -
Learning Quotient* 86 . 94
- Pupil Rating Scale** ¢ 68 - 73

A Learnlng Quotlent of 89 or less indicates cla551f1ca:
tion in“the learnlng dlsablllty category.

. K
g
A PRS score of 69 or less indicates potential 1earn1ng
dlfflcultles.
|
&‘ -
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. Table 5 )
Btiapa ITPA Scaled Scores for Eight Testing Sessions
i ) .
! : Testing Sessions®
ITPA Subtests 1 2 o 4 5 g 7 .8
Representational Level ' e 3
- Auditory Reception 38 39 44 35, 41 41 38 37
visual Reception 42 .+ 41 )s 46 45 48 46 46
+ 7 Auditory Association 37 40 41 44 42 44 40 40
Visual Asscciation 46 % 49 52 52 50 48 49
Verbal Expression 37 T S ' a5 44 39 43 42
Manual Expression a7 46 47 48 46 48 42 46
‘Automatic Level . - A
" Grammatic Clouure a7 is 32 34 34 36 40 40
Auditory Seqg. Memory k1 34 36 36 35 36 "33 ~ 34
'Visual Seq. Memory 39 36" 57 4l 38 40 k)| k¥
Auditory Cloaure . a4l 42 49 47 46 46 46‘ 46
Sound Blending 43 42 42 42 45 46 45 44
Mean Scaled Score 40.5 40 41.5. 41.8  42.6 43.1 41.3 42 -
Standard Deviation 3.91 4.19 5.99 E.lﬁ‘ 5.30 4.95 5.31 4.63
Total .Change Between L] ) : .
Testing Sessions ' -5 +16 +4 +8 +5 ~i0 +8
*Code . -
Baseline feried
+,"1 ~ December 1, 1975
2 - February 1, 1976 t .
APP Remedia) Training Program ‘ .
3 - April 1, 1976 ¥
4 - June 1, 1976’ .
. 5 - JAdguat 1; 1976 . ‘ i
- ‘October 1, 1976 - .
7 = December 1, 1976 3
7 ‘ -
_Follow-Up Period S - .
8 - Fehrunry 1, 1977, * . .
o
- . ‘l ..
b » LI .
|' ‘ .'. * 1
o . .
’ -] ’ ‘h 2
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sure advanced substantially by 7 scaled scores, a number of -

subtests reéistered small gains or small losses. The stan-

dard deviation increased from 4.19 to 5.99, indicating a more

~heterogeneous mode of functioning on the ITPA.

Qualitatively Brian proved to be much more_alert although
in a jumpy and mildly distressed way. He responded very quicﬁ—
1y to.test items, sometimeé in' a brash Aanner as on the Visual
Recepéion subtest. He was qﬁickly frustrated on Verbal Ex-
pression and Grammatic Closure when he could not organize his
answers to his satisfaction.

The fourth.Set of results showed littlg overall change
from the third testing. 'A substantial loss of 9 scaled . scores

‘o . . R [

on Auditory Reception balanced off small gains on Auditory

Association, Visual ASSOCLatlpn and: Visual Sequentlal Memory.

-Qualltatlvely, Brian seemed dazed and confused‘~ﬁdlhe Auditory
Reception subﬁgst. He verbalized overtly in his approach to
most visgal-motor Chanhel subteéts, using language to guide
his responses, g}assify concrete visual stimuli or assist in
recall. - ?anrammatic Closure, he was ;ften ambiva%gnt aboﬁt
his vocalized responses, sometimes rejecting an initially
correct answer. a )
With the fifth set of results, Auditofy Reception ard
r?al Expréssion moved ahead substantially whiie-Sqund Blend-
ing showed a small gain. Qualitatively Brian no longér ap-

peared dazed or confused on Auditory Reception. He was hotice-

ably qu%sker and more accurate in his responses to Sound
~ - )

-~
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Blending. ©On Verbal Expression, he provided more personal
and abstract level answers. Generally he expressed His
ideas more quicklg and accurately than before. —

The sixgth set of results offered little ovorail change
from itg predecessor. Verbal E!bression fell back by 5 scaleav
scores as Brian made little effort on this subtest; He had
been moody for several days prior to testing. . |

The seventh set of results obtained at the close of APP -
training indicated an overall loss of 20 scaled scores and’

a2 decline of 1.8 in the mean 8S. This came as a result of

"losses on eight subtests, particularly on Visual Sequential

Memofy andfMénual Expression. In contrast, Verbal Expression
;na Graﬁmatic Closure both advanced by 4 scaled scores. 7
QBalitativeiy, Brian formulated his ideas more clearly
on Verbal Expression .and io his general remarks. On Gram- -
matic Closure, he listened closely to his answofs and corrected
improper ones because, in his words, "That doesn't souod
right". However on other subtests such as Visual éequential
Mémory and Manual Exﬂ!gg;ion, he:ﬁas perplexed and frustréted
because he could not perform as wéll as he had previously.
Figure éO depicts Brian's ITPA results and subtest pat-
tern before ond after APP training; No subtgst changed sub-

stantlally although Vlsual Receptlon, Verbal Expression and

Grammatic Closure showed a positive trend in this direction

with gains of 5 scaled scores each, and Visual Sequential

Memory showed a négati@e trend with a loss of 5 scaled scores.
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At the representational level, auditory-vocal functions re-
mained relatively weak after APP training. At Ehe automatic
\ level, both sequential memory fuctions remained weak despite
rsmail gains iﬁ oﬁher functions. On ﬁhe basis of the mean S5
of 41.3 !see Table 5), Auditory Seguential Memory could be

cqnsidef&d marginally discrepant, and Visual Sequéntial Mem-
g&y’éould bs classified as substantially discrepant. On the

overall, the_posttrainiza\profile appears less balanced

than its pretraining counterpart.

Follow-Up Period

The eIEﬁEBSFnd final set of results saw Viéual Sequential
Memory and Manual Expression advance by 7 and 3 sgaled scores
respectively, to partially make up for their previous dec;ines.
The standard deviation was reduced from 5.31 to 4.63, the
lowest s;nce pretraining evaluations. Qualitativelf, the
confusion noticed during the seventh testing sessions was no
longer evident, especially in regards to Manual Expressionl
and Visual Sequential Memory. Hﬁwever Brian seémed unable
to percéive sounds as clearly as before, especially on'Sound
Blending. Nor were responses to Verbal Expression as clear
and succ;nct as .before.

Table S‘also indicates that the standard deviation for
each set-of ITPA resglts was appreciably larger during APP

e B training than during baseline or follow-up periods. This

underlines a more heterogeneous mode of functjioning during

the intervention phase. Th¥s was particu ly evident over

/
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the first 4 months of the training program.
Figure 21 charts Brian's wmean ITPA scaled score through-

out the investigation. Following a slidht drop during.tq

*baseline period, gradual gains in the nea were made

were lost during the last 2 months of training, with a

recovery during the follow-up period.

Academic Achievement Results

Brian's achievement test results are found in Table 6.

Baseline Period.

Vi Brian's overall achievement index of grade 1.8 did not

change pgfween the first and second testing session. 1In
reading, he generally guessed at words on the basis of their
beginnings and/o} endings. His spelling mistakes gave evi~
dence of poor sound-symbol association, especially in regards
to vowels. He preferred to work at Arithmetic problems but

occasionally reversed numerals.

APP Remedial Training Program

By the thirgzéet'of results, Brian's overall achievement
index advanced from grade 1.8 to grade 2.1. Gains were noted .
on every subtest given, with the largest gains shown on the
Spelling and Arithmetic subéésts. On Spelling, Brian attempt-
ed more words than before aﬁd some of them successfully. On |
Arithmetic,_he attempted some simple multiplication and divi-

s i :
Sion items successfully.
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N -+~ baseline, APP training and follow-up perlods
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Table 6

Brian's Achievement Test Grade Ratings for Eight Testing Sessions

Testing Sessions™

Test Subtest 1 2 3 4 5 6 7 8
.

WRAT - )
Reading 1.9 1.8 Y z.0 1.7 2.3 2.3 2:!s 2.7
Spellil.'lg 1.3 1.5 2.0 2.0 2.2 1.8 2.2 2.5
Arithmetic 2.2 2.2 2.8 2.8 3.0 3.2 3.2, 3.6

Gates-MacGinitie
Vocabulary 1.9 1.7 2.1 1.9 2.2 2.5 2.0 2.8
Comprehension 1.5 1.5 1.7 1.6 1.7 1.6 1.6 2.3

_Achievement Index** 1.8 1.8 2.1 2.0 2.3 2.3 2.3 2.8

*Code

Baseline Period
l - December 1, 1975
2 - February 1, 1976

APP Remedial Training Program
3 - April 1, 1976
June 1, 1976
August 1, 1976
October 1, 1976
December 1, 1976 - -

~ TN &
rrr

Follow-Up Period
8 - Pebruary 1, 1977

*% - :
Mean of all five achievement subtests.
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Qualitatively, Brian seemed more‘eqergetic and motivated
to do fhe tests. He could persist in his efforts longer than
before. On the Spelling subtest, he seemed less perplexed
by the words given to him orally to write out..

The fourth set of results registered a drop in the
achievement ihdex from grade 2.1 tb grade 2.0, as a result
of‘ﬁoofer performance on the Reading and Vocabulary subtests.
Brian again seemed confused about'propér sound—symbpl associ-
ation, a problem he had overcome on the previous evaluation.

- With the fifth set of results, the achievement index
moved ahead to gfadé 2.3 as a result of gains on all subtests.
Basic word recognition (WRAT Reading) and word uﬁderstanding
(Vocabulary subtest) were'approached more successfully: Brian
had now started to sound out words fully rather than guess at

them on the basis of a few letters only. 1In his spelling, he
&»

- made fewer mistakes of letter omission or letter sequence but

continued having difficulty with sound-symbol association 6f
vowels. One of the test administrators noticed improved‘con—'
centration. : _ ™

The sixth set of results brought no change on the'achieve—
ment indexl The spelling grade-rating dropped because of con-~
fusion with vowel soﬁnds.' Interestingly, Brian coul%’now cor-
rect most of his_reversal-p;oblems with the exception of the.
letters "b" and "a".

With the seventh set of results, the achievement index

~again remained unchanged at grade 2.3. On the Reading and

L} ' ~
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Spelling subtests, he sounded out more accurately. Hé showed

impatience on thHe Vocabulary subtest whose rating fell by

half a grade.

In the 10 months of APP training, Brian's overall achieve-
ment index advancédrby half a grade. This pace was similar
to that reported in.his clinical file for the lO—mohth éeriod
that preceded this investigation. Oﬁly the Arithmetic sub-
tést }ating advanced alcong normal lines with a gain of a full -.

grade over the intervention period. -

Follow-Up Period

With the eighth set of results, gains on all subtests’
pushed the.achievemént index'ahead by half a grade. The
comprehensioﬁ subtest ;ating, relatively unchanged over the
last year, advanced from‘grade 1.6 to grade 2.3. On the
Spelling subtest, confusion with vowel sounds and reversals
of "b" and "d" were still in evidence.

Figuré 22 graphicaliy depicts Brian's academic achieve-
ment index ratings throughout the research project. .During
the short baseline period, Brfian's achievement level was
falling behind his grade placement. from February to April’
1976, a more progressive treéend was indicated, with a slight
regréssion between April and June, and a return-to'thé pro;
gressive trend between June and August. From August to the
cloée of APP training in December, no gains were recorded on

the index as Brian's achievement fell further behind his

. grade placement. In the féllow-up period, a large gain of

)
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GRADE LEVEL:
w

. 1 L 't LY 3 L (Y
3 4 5 6 7 8

-
M

TESTING SESSIONS*

— ——— ACADEMIC ACHIEVEMENT INDEX
——=—=——— GRADE PLACEMENT :

*Code

Baseline Period .y
1 - December 1, 1975
2 - February 1, 1976

APP Remedial Training Program

- April 1, 1976 ,
- June 1, 1976 '
- August 1, 1976 _ .-
- October 1, 1976 ’ Lo
- December 1, 1976

~l AL Ww

Follow-Up Period "
,’8 - February 1, 1977. S
) ! ‘ . o - ‘ N
T "Figire 22. Brian's academic achievement indéx’'during
B : baseline, APP training and follow-up periods.
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halg'g grade was attadined. pes?ite this last gain, Brian's
"overall achievement remained further behind his grade place-
ment than it was at the start of the research projecti

Table 7.compares Brian's achievement test results at the
start of APP training with those at the end of the follow-up

period, in terms of grade ratings.and_peicentile ranks. As

4 -

indicated, within a year Brian advanced a full grade or more

on the Spelling, Arithmetig and Vocabulary subtests, and
close to a fJﬂl grade 55\::l Reading -and Coﬁprehensgoh sub-
_tests. However the percentile ranks remained generally low. ~

In february 1977, 6nly Arithmétic.had advanced beyond -the

30th percentile.

~ Additional Pre and Posttraining Data Comparisons

.

Intelligence. Prior to this investigation, in late ‘)

November 1975, Brian obtained a'WISC—R VerbaIIIQ of 101, a-

-

Performance IQ of 131, and a Full Scale IQ of 117. In addi-
'tidn to the réiatively weak verbal skills, the lowest scaled
score of B8 was obtained an the Arithmetic and Digit Span sub-
tests. In ;arly March 1977, a montﬁ after the follow—ug_
period, Brian obtained‘a WISC-R Verbal IQ of 102, a Pérform*
ance IQ of 131, :and a Full Scale IQ of 117. The Arithmetic

subtest advanced to a scaled score of 10 while Coding fell

f;bm 17 to 12.

"+« - Learning Quotient. Prior to the research project, Brian

obtained a‘Learning Quotient of Bd; below the cut-off écore

of 90. At the close of APP training in December 1976, he
bt . ‘ . j

[



Table 7

Comparison of Brian's Achievement Test Results:

JKy

€

at the Onset- of APP training and at the Close ‘'of
the Follow-Up Period

252 .

February 1976%*

February 1977**

Test Subtest Grade gile Grade $ile
HRAT
Reading 1.8 13 2.7 19"
Spelling 1.5 9 . 2.5 16
. ) .
Arithmetic ) 2.2 .21 . 3.6 . 39,
Gates-MacGinitie ,
. ‘
- Vocabulary 1.7 24 2.8 . 27
R . S
Comprehension 1.5 ‘10 2.3 18
* . s
At the onset of APP training.
e 3 'og
. At the close of the follow-up period. |
- . - “
. ¢ ' .
) e " - - =
. . - . —
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"‘obtaiﬂed a Learning Quotient of 81, thus still considerably
below the cut-off score.

. Pupil Rating Scale. Prior to the research project,

Brian was given a PRS rating of 66, below the chosen cut-off
.score of 70. He received low ratings in the areas of Auditory
Compreh&nsion and Spoken Langﬁage. In Decemb;r 1976, after
Y APP tréining, he received an overall PRS rating of 70, onu.
the basis of slightly higher individual scores in the areas
of Spoken L&nguagé and Personal-Social Behavior.

A summary of these pre and posttraining comparisons is

presented in Table 8.

Case #3: Charles

- . Perceptual Processing (ITPA) Test Results

« The ITPA results for Charles are presented in Table 9.

‘Baseline Period

The first set dg.résults revealed two'marginally dis-
crepant fﬁ ctions: Visual Beceptipn-Was nearly 9 scéled score;
above the mean S8 of 4142, aﬂd Visual Sequentigl Memory was
more than 9 scaled scores below the mean SS. 1In addition,
‘the autematic ievel functions, with the exception of Sound
~ '& ﬁlenéing, proved to be generally weaker thgn répresentatioﬁai

"}evel fuﬁctions. o3 e -
Qualitatively, Charles proved-tc be fidgety and talka~

.Eive.aﬁring the testing session. On Visual Reception, he

often spontaneous;y COrrected_an initially brash or poor re-

- - -
+ . . -
- . * .
L - 5 .

.
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. Table 8 ¥
Pre and Posttraining Data Comparisons for Brian
Source of Data .Pretraining Posttraining
WISC-R
. . .ﬁ_
Verpal IQ : N 101 102
Performance IQ . 131 T 131

'Full Scale IQ . 117 - \#‘#’_117

Learning Quotient* : B0 8 81
L8 . ' - :
Pupil Rating Scale** 66 : .70
.
*

A Learnlng Quotient of 89 or less 1ndlcates c1a551f1ca—
tion in the learnlng dlsablllty category.

*

A PRS score of 69 or leSS indicates. potentlal learning
difficulties.- .
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Table 9.-.
) 'charlis' ITPA Scaled Scores for Eight Testing Sessions .
rd -
. Testing Scssions*
ITPA Subtests 1 2 3 4 s 6 7 8
Representational Level® -
Auditory Refeption 40 41 44 47 47 41 42 . 42,
visual Reception 50 50 ° . 52 52 51 51 51 50
Auditory Associntion a2 a2 + ° 43 46 47 16 45 44
.Visual Associatlon 42 43 43 44 49 s 48 48
Verbal Expression 43 43 49 46 47 46 47 45
Manual Expression 46 48 49 L} 48 48 51 50
! e
Automatic ‘Level - - . ]
Grammatic Closure 38 38 42 41 45 a4 44 43
Aﬁditory Soq. Memory 3s \ 37 . - 41 1 * 42 41 43 437
visual Seqg. Memory 32 30 33 6 ET 36 a 40"
Auditory Closure 3% 38 42 45 43 42 44 46
Soufla Blending R 1 as™\ 47 48 48 A48 48 48
= . - 2
Mean Scaled Score * 41.2 414 44.1 44.6 . 45.7 44.4 45.8 \4}«
Standard Deviation .93 s5.50N §.13. 4.67 4.13 4.18 3.43 .  3.32
Total Change Between v o v
Testing Sessions 42 +30 +6 412 -1s +16 =5
I
*Code X . .
Baseline Period . . :
1 - December 1, 1975
2 - February 1, 1976 . .
APP Rcmedial.'rgni‘ning Progr - -
3 - Aprll 1, 1976 -
4 - June 1, 1976
5 - August 1, 1976 -, . . '
§ - October 1, 1976 * . .
7 - D%cember-l, 1976 . 7 - . -
Follow-Up Period : . = : : S
'8 - Pebruary 1, 1977 - . L.
~ . . v ’
. r 4 .
. _— .
. . a )
L .
— . . o . L ]
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L] 4 N - ’
sponse. On Verbal Expression, he gave many irrelevant an-

swers from an egocentric viewpoint not easily understood by

the examiner. i
The second set of results did not change appreciably
from the first, quéhtitatively or qualitatively, thereby

providing a stable baseline.

APP Remedial Tralnlng Prosiyam

‘ The third set of results underllnedla 1arge overall gain
of 30 scaled scores, and an.advance of 2.7 in the mean S8.
Most indiwvidual galns 1nvolvedloud1tory~vocal functions, par—
tlcularly at the automatlc level. Verbal Expression regls-
tered the only substantial increase of 6 scéled scores.
Qualitatiﬁely, Charles now seemed more relaxed and set— -
fled. On Grammatic,closuré, he spontaneously corrected ini-
tiélly poor answersrpecause, as He stated, "It doesn't sound

right". On Visual Association and Visual Sequentlal Memory,

he verbalized his thoughts and strategles, u51ng verbal medl-

v .
L}

gtion and mnemonics to advantage. On Verbal Expression, his

L

responses proved to be relevant and understandable.

‘ The fouréh)set of results saw a number of small galns
and losses, agaln mainly in the audltory vocal channel, _ mov-
1ng ‘the méan SS ahead by half a po}nt. |

The fifth testing session produced an aévance of over .

a point in the'meah SS on the strength of small gaiﬁs on
'Vlsual-Assoc1atlon, Grammatlc Closure and Auditory Sequentlal

- Memory. Qualltatlvely, Charles'no longer thought aloud in -
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his approach to some visual-motor channel subtests. On Giem—
.matic Closure, he again corfected his own responses after
listening to them once or twice for effect. |

Tﬁe sixth testing sessidﬁ'brought an overall drop of
15 scaled scores; Aﬁditory Receptio rregistered a substantial
loss of 6 ecaled scores, and Visual Association, a small 1ose
of 4 scaled seg;es. During this testing session and the week
that prepeedeq it, Charles appeared quite tense'end seemingly
preoccupied. - ‘

‘The seventh set of results.made up for the previous loss
Qitﬁ an overall gain of 16 scaled scores, mainly because of

\

small gains on visual-mdtor channel functions. Qualitatively,
Cha;les' fequnQES_to VErbal.Expression were_more.abstrect,
original and betper formulated; wunfortunately these features
are not diﬁen due credit in the ITPA scoring system.

Figure 23 depicts Charles' ITPA results-and'subtest p?t—“
tern befofe and after APP training. While all subtests ad—.
vanced to some degree,. substantial gains only occurred at

: o
the automatic level: three audiﬁory—vocal functions moved -
*Eheed by 6 scaled scores, and‘yieuEl'SEquent%al ﬁeﬁony moved

ahead by ll gscaled sc res. No-subtest score‘could be con-

dlscrepant on the basis of the mean -

'SS of 45.8 (see Table 9). At the close of the tralnlng pro—

. gram, a more balanced subtest pattern had been attained,
. . ,

‘e ! : . )
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ITPA SCORES
REPRESENTATIONAL LEVEL . AUTOMATIC LEVEL
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. . ) Ceeamaraers - Before APP training (Feb. 1, 1976) .
. ‘ . . ~

After APP training. (Dec. 1, 1976).

I 'Pigure 23. Charles' ITPA patterned scaled.scores
. . . "before and after APP training.”
B i 2 e “
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Follow;Up Period

The eighth set of results did not change appreciably
in any respect from ;he'previous set.  An oveFall drop of 5
scaled scores was due to slight gains and losses on several
subtests.

Table 9 also‘indiCates that the etandard deviation for

the sets of ITPA results was gradually reduced froﬁlS.SS at

the onset of APP training to 3.32 at the close of the £o0llow-

-

up period. A trend towards greater homogeneity of function-
ing on tﬁe ITPA was clearly established.

Flgure 24 charts Charles' mean ITPA gscaled score through-

out the research project. As shown, the strongest galns were -

recorded during the first 6 'months of the training prograi.

Academic Achievement Test Resul’ts

Char}es' achievement test results are found in Table‘io.

Baseline Perlod

From the flrst to the gecond‘set ‘of results, Charles'
overall achievement 1ndex advanced fréﬁ grade 1.7 to grade'
1.9. His approach'to reading and spelllng can best be deS*
ibed as slow”and Leboﬁred. In soundingfout letters_to_fo;me
words, ﬂe gaveﬂevidenee of some knowledge'of phonics and
| per'symbel—sohndfessociation. He.frequentiy reversed let-
ters, words and numerals. .When His short attention span gave
out, he tended to guess at words on the basis of beginning

‘or,ending-letters. He preferred to work on Arlthmetlc prob-
. . 1

. r
I - -
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: *Code '
B " 'Baseline Period. . '
"?‘.-' 1 - December 1, 1975. .
\ "% 2 + February 1, 1976.
LN . * N - . ’ . \
A&--\\\*fAPP Remedial Training Program
Ao 3 - April 1, 1976,
iy ‘4 - June 1, 1976
' * . -5 = August 1, 1976
6 - October 1, 1976 y
1 - December l 1976 o
. A .
'Follow-Up Period "
8 ~ February 1, 1977 _
1

ﬂFigure 24, Charles‘ mean ITPA scaled scores durlng
basellne, APP tralnlng and follow up periods.
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' . Table 10
Charles' Achievement Test Grade Ratings for Eight Testing Sessions
Testing Sessions* _
. Test Subtest 1 2 3 4 5 6 7 8
WRAT
Reading 1.7 2.0 2.3 3.1 3.2 3.6 3.8 4.1
Spelling 1.4 1.8 2.2 2.0 2.0 2.3 2.5 ©o2.8
© Arithmetic 1.9 2.1 2.4 2.6 2.8 3.0 3.2 .6
Gates-MacGinitie
Vocabulary 2.0 2.0 2.3 2.3 2.0 3:3- 2.7 2.7
' Comprehension 1.5 1.6 1.7° 1.9 2.5 .2.7 2.6 3.1
Achievement Index** 1.7 1.9 ° 2.2 2.4 2.5 3.0 3.0 3.2

-

*Code

-\ Baseline Period
e 1 - December 1, 1975
2 - February 1, 1976

»
. APF Remedial Training Pregram
3 - April 1, 1976
= June 1, 1976
= August 1, 1976
= October 1, 1976
Pecember 1, 1876

3N

o

Follow-Up Period -
8 - February 1, 1977

v

L3 *
Mean of all five achievement

.

suh;ests.
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lems but avoided multiplication or division items because he

could not remember his times'tables.

APP Remedial Training Periad

-

With the third set of results, Char;es' achievement in-
dex advanced from grade 1.9 to grade 2.2. The-boy's slow
decoding skills and error ' patterns remd&ned unchanged but
his concentration.had.improyed. Conéequently he attempted
more subtest items wrthin alloted time limits, sometimes
successfully. 4 -‘

The fourth set ofresultsmndlcated a-rise on the achieve-

ment index from grade 2.2 to grade 2.4, On the WRAT Readlng

‘ﬁworggrzbognition) subtest, Charles' rating jumped ahead from

grade 2.3 to grade 3.1 as a result of quickér decoding ability.
The boy could now recognize a few words on sight. On -the

Spelling subtest he made fewer reversal errors and spontane-

-ouely corrected some of thOSe that did appear.

LA

The fifth set of results saw the Comprehen51on ubtest

s

rating jump ahead from grade 1.9 to grade 2.5. Charles could

-

}
now decode letters and recognlze words fad?'ene gh\ © gain

‘meaning from phrases and sentences.

’the sixth set of results, the achievemeént:. index ad-

vanced by half a grade, largely on/fge\ba51s of greater suc-

-cess on the Readlng (word recognltlon) and Vocabulary (word

-

understandlng) subtests. Charles now read words more quickly

and only vocalized phonicg on difficu;t words. Reversals of

" .letters had disappeared but reversals of .numbers persisted,

A | &

T
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The boy's concentration sPan had improved noticeably, but -

training, reversals of numerals had dlsappeared on the Arlth-
metic subtest- On the Gates—MacGlnltle tests, Charles read
very ‘quickly and fairly well, but in hls overconfldence, he

did not check over his responses as he Sad done before
3
At the close of the 10-month training;program, Charles

4
had advanced.l.l grades on the achievement index. On the .
basis~of his clinical file, it can be stated that he had pro-

Q ‘
gressed less .than half a grade in basic skills over_ the 10 *

~

months- that preceeﬁed‘this research project.
[ . _ ' , ' ¢

Fdlle-Up Period
-

fa

The eighth and final set of results saw the aéhi%yement;

index move ahead from grade 3.0 to gradé 3.2, mainly because

of gains on the Arithmetic and Comprehension subtests. On

. . ' Y
the latter, it was evident that Charles could read more

smoothly at a conceptual level. On the former, Charles suc- -
ceeded on multiplication and lelSlon 1te’p hav1ng mastered

51mple times tables. He approached all subtests with’'enthusi- ‘

asm and r’self—confidence.. hd

Fi@ure 25 represents Charles'’ achiéﬁémeﬁt ihdex-grade
ratings throughoudizyis‘research project. - Ag shoﬁe,ﬂthe'ﬁre_
gressive baseliﬁe trend in echievemen;,was_accentuated sliéht—

l& during ‘the first 2 months of APP training, and generally

maintained from April to August 1976. By October, a stronger

—
' +

/

PRFPEEEEA I . B - - -

. beyond 15 minutes, he became restless and fidgety.r '7’ \\\%‘x;'

e By the seventh set of results,}at the close of APP

/

d
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prggressdve trend appeared, but without further gains in

cember. The trend line defined during the follow>up period

resembles that indicated during the baseline period. Overall,
the strongest gainloccunrea between August and October 1976.

W\gﬁ‘ ' Table 11 compares Charles' achiéﬁement test results at

L3

‘the start of APP tralnlng with those at the end of the follow—
-,

up perlod, in terms of grade‘¥ ings and percentile ranks.

As indicated, within a year, ;:;>ﬁes advanced by_lé gradés

or more.on the Reading,.Arithmetic and Comprehepéion subtests.
Whefeﬁ% ianebruary 1976, aliughbtests were ranked below the
35th percehtile,.a yearr%afer three subtesﬁ@ were ranked

cleé}ly_abovevthe 35th pérdeptile. Sﬁelling ability however

remained weék,as to both gradg;rating and- percentile rank.

“

. Addltlonal Pre and Posttralnlng Data Comparlsons

Intelllgence. Prior to thlS research Rz/gect in late

. November 1975, Charles pbtained a WISC—R Verbal IQ of lll,

a Performance IQ of 114 and a Full Scale IQ of 114. The

. A A ,
w—-lOowest scaled scores were obtained on the Digit Span and

Coding subtests. A month after this research préject, in
Learly March 1977 Charles obtained:a WISC-R Verbal IQ of 111,
+ " . 'a Performfce 10 of 121, and a Full'Scale IQ of 118. The
. “ 1 ; ?iqture Completion and Object Assembly subtests advanced bgy-
z and’4'scaled scores feépectively. ¢

| : — o™
Learning Quotient ‘Prior to this research project, *-

'Charles Obtained a Learning Quotient of 83, a score below

the recommended cut-off of 90. At the close of the research :,
e ' . 1 ' .

R

RS GV )

v

-

o .

o . - [P

L
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,————Tabiq 11

Comparlson of Charles' Achievement Test Results
at the Onset of APP Training and at the Close QEL\-J

v the’ Follow-Up Period
: February 1976* February 1977**
* Test Subtest -. Grade $ile - '~ Grade gile
WRAT 1 ' ¢ -y
' : : ‘ 'S
Reading ‘ 2.0 18 4.1 - © 50
B N Spelling - . 1.8 13 2.5 - w6
. % : . . . ) ) L4 59.
Arithmetic 2.1 ° 19 - = 3.6 ! {
. ' Gates-MacGinitie ]
S |
Vocabulary 2.0 T 34 o 2.7 07 - 24
~Comprehension 1.6 ( 18 ) 3.1 . 38
B j :
* . . “ -
At the ohset of APP training.
*k : - . . ¢ L
At the close of the follow-up pgfiod. . j'kfv .
L & ) * .
&
; ."“l. o .
N .
» o~ - 4‘
L J
: \ 4 L.
iﬁ B ) ™ A - » LV . .
- . - —— : -;J . .
: . . 7 ;ﬁ -
..... — - - e o — e
co - 5.
“_d: .o
;.
. . . 1 - ’ ; "
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project, he obtained a Learning Quotient of 30.

Pupil Rating Scale. Just prior to this investigation,
L] i .

Charles was given an overall PRS rating of 67,.belbw-thef

r

chosen cut-off score of 70. He received relatégely low

scores in the specific areas_df Orientation td‘fime—and’Space,_

Motor Coordination and Pex:sonai_—ISoeiai Behavior. In De¢ember
1976, at the close of AfP training; he.obtained a PRS rating
of 7?, as a ;esuit of slighti;“higher scores in the areas of -
Spoken Language, Motor Coofdina;ionfand Personal-Social Be-

. v L
haﬁior . ;

A summary of these pre and posttralnlng compafz‘Bhs can

. be .found in Table 12. ' - . ..; : .‘!

oL %
= . Case #4: Darryl

Perceptual Processing,(iTPﬁSNTest Results
" . v, P

Darryl's.  ITPA reeults are presgnted in Table 1
¥ ‘ - , - . " . N

Basellne Perlod

The flrst set of ITPA results revealed two borderllne
. .

dlscrepant functlons. Audltory Receptlon was nearly 9 scaled.
© .
§cores below the mean SS .of 36. 8 and Manual Expre551on was'

nearly 10 scaled scores above that mean SS.“'

-

Qualltatlvely Darryl was restless, talkaéiﬁé, flitting
. . ] e *

from one comment or-question to-the next. in an attention- , ~

.

seeking way, often not waiting for a response to his inter-

-

jections. He frequently d1d not fully. grasp- the ex&mlner S

questlons or comnénts, respondlng with a "hiah™ of "say that

- N -
- . . » ‘ .
= - - . o - "
oo . . ‘
'
.
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.. Table 12 3 )
Pre and Posttraining Data Comparisons for Charles
Source of Data ‘ .. Pretraining Posttraining
. 4 - 14
3 ' —

WISC-R . . \ [ )
Verbal IQ 1il 111 -
Performance IQ 114 121
Full Scale IQ ‘ - 114 ‘ ’ 118

Learning Quotient* 83 90

L
Pupil Rating Scale** . - 67 73

A Learning Quotient of 89 or less indicates c
tion in the learning disability category.

*%k
A PRS score of 69 or less indicates potential
difficulties.

1

lassifica~

learning’
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. . : -~ . - Tahle 13
parryl's ITPA Scaled Scores for Eight Testing Sessions

i

Testing Sessions™..

ITPA Subtests 1 2 3 4 S 6 ? 8
/ Representatipnal Lovel - : - '
' - Audditory Reception . 28 29 32 35 34 M 35 7
' Visual Reception 35 35 34 34 37 w38 BT
Auditory Association a a 40 41 4 40 40 42
visual Assoclation 36 38 a2 42 42 40 a1 42

; Verbal Expre'saion

34 kY] 6 35 3B 40 33 40

- . . Manual Expression 46 46 47 48 48 47 46
.. Automatic Level e ’
. Grammatic Clesure 3s 33 a 37 36 37 36
Auditory Seg. Memory T34 33 36 v 40 40 4 7 4
! visual Seq. Memory 41 ' 4o 40 41 40 43 42 42
a - i .
- Auditory Closure s ' 3e 43 44 44 44 43 " a2
4
. . Sound Blending 41 41 46 48 48 48 46 45
. . : « '
Mean Scaled Score 36.8 37.2 8.5 39.7 40.8 41 40.8 41
y . ' Standard peviation 4.98 "._§.62 " 5.20 5.21 4.46 4.45 3.62 Lo 3,10
o ; y Total Change 'Between . ' . '
Testing Scssions +4 +15 413 412 42 -2 | +2
1 ! .
i ‘\\
*cade : - | \
- —"'"'—_ - i \‘ !
Bageline Period -/ o | \ { .
1 - pecember 1, 1975 7 ;
. 2 - February 1, 1976/,*’ : , |
; APP Remedial Training Program = - o : . o ,“
‘ .+ .3 - ppril 1, 1976 o !
‘ T 4 - June 1, 1976 4 | ; !
. . 5 - August 1, 1976 | | / ol
: 6 - october 1, 1976 - - " o
7 - December 1, 1976 \ /L by
' Follow-Up Period o . v . ‘./; N ,
[: derqary 1, 1977 . - " o
s : \ ! !‘f y .
_.” A
K4 J 7 4
./ v
\l
; . \ .
Jf e . B N .
;/ e o ' : L0 R
Lo , . : \ AN

: \ |
/s . . B ", Ay
fa - - i . Lr N . . - B * . A v HE LY [
", " .- . 4 Lo
e ) [ -~ ' ; [ Y _ S
4 - ‘ . - g L
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again". Sometimes, after a pause of a few seconds and with-

out the examjner having to repeat, he suddenly undersébod

the quegfion or comment. On the Verbal Expression subtest,
he enumerated a number of possible answers, many of them
irrelevant to the stimulus item. oOn Auditory Sequential
Memory, digits from one test series carried over into his
response m? the next test series. His posture was poor
throughéu% the testing session.

The second set of results did not differ appreciably

in any way from the first set. This provided for a stable

baseline period.

APP Remedial Training Program g

The third set of results brought an overall gain of 15
scaled scores, mainly on the sfrength of advances on Auditory
Reception, Auditory Closure and Sound Blending. These sub-
tests depend in par£ or in total upon good auditory-vocal
intake.

Qua;itatively,lDarryl reﬁained very talkative but was
more relaxed and settled as well as more serious in his at-
titude. He maintained his posture in the upright position.
On-Grammatic Closure, he listened to his replies and tried
to correct them on the basis of whether they soundea right
or:not. Verba; Expression responses were now formulated as

short statements instead of lengthy enumerations, but still
! . .

mﬂﬁggntainedlmany irrelevant ideas.

i ~ The fourth set of results also brought an overall gain

|
! I
. 1
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- ' . P
of 13 scaled scores, due largely to small gains on auditory-

vocal subtests. ndualitativély, Darryl seemed able to follow
converéaéion and understand test qguestions more quickly,
fa;ely responding with a séarching:pause or a comment such
aé "say that agaig"l On Auditory Segquential Memory, carry4
over from one series of digits to another was no-longer evi-
dent. |

With the fifth set of results, small gains on a number
of subtests provided for an overall gain of léﬁécaléd-scores.
Verbal Expression responses contained fewer irrelevant notions
and were formulated in more personal and organized statements.
On Visual Reception, Darryl used verbal self-direction to
- prevent himself from respoﬂding too quickly‘to the visual teét
stimuli. On Grammatic Closure, he successfully corrected
poor responses after verbalizing them and listening to their
appropriateness.

The sixth set of results showed little quantitative
change from the former, save for a small gain on:.Visual Se-
quential Memory. Qualitatively, Darryl clearly used overt
verbal mediation and verbal labelling strategies on thé.Visual
Reception aﬁdlvisual Sequential Memory subtests. He verbal-
ized hisithoughts as he approached Visual Reception items,
and respénded in ‘a, more reflective manner. On the Verbal
Exprgssion subtest, his statements were more logical and to

the point.

The seventh set of results again produced little guanti-
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_ Five_change e¥cé%t for a réiggtion of the standard deviation
{‘\\\ from 4.45 to 3.62. Qualititiéély, Darryl continued to use
verbalized mediatioﬁal_aééivitf’aqd self—direﬁtion on the

~ Visual Reception aﬁé/ﬁisual'Aésﬁciatian'éubtestg. Vérbal

Expression drew:answers that were again more personal and
better organized but this dimension is not cerisidered in the
ITPA scoring cfitéria.

?igure 26 depicts Darryl's ITPA results and subtest:;at-
“tern beforé and after APP training. The biggest changes occ-
curred on éuditory-vocal functions, and especially at the
automatic level. Auditory/g¥éeption, Aﬁditory Sequential

& .
Memory and Ruditory Closure all attained substantial gains

- dGer the training period. Verbal Exprgssion-énd Sound Blend-
ing approached a substantial degree of change with an advance
of 5 scaled scores each. Visual Reception and Visual Associ-
ation registered small gains of 3 chied scores each. At
the close of APP training, on the basis of the mean SS of
40.8 (see Table 13), no subtest score could be considered

" even marginally discrepant. The postintervention ITPA pro-

file was more evenly balanced.

Follow-Up Period

The eigpth and final set of results did not change-ap-
preciably in any respect from the former set.

Table 13 also indicates that the standard deviation
for the various sets of ITPA results gradually dimiﬁished

from 5.20 at the start of APP training to 3.10 at the end

» -
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{TPA SCORES /3

4
REPRESENTATIONAL LEVEL . AUTOMATIC LEVEL

Sequential Supplementary

Receplion . Anaciolion En’pfun‘a__n Closura Memory ' sl
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SCALED SCORES

64
60
56

1 52

48
44
40
36
32
28
24
20
16
12

............... Before APP training (Feb. 1, 1976).

After APP tréining (Dec. 1, 1976}.

Figure 26. Darryl's ITPA patterned scaled scores
before and after APP training.

¢
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-of the follow-up period. A trend towards greater homogeneity
of ITPA functions was clearly défined. : -

‘ Pigure 27 charts Darryl's mean ITPA scaled scoré through-
out the investigation. As can be seen, a slight.trend to-
wards a higher mean was indicated in the baseline period. -
The trend was accentuated during the first & months Qf the
training program during which time the largest gains-were
attained. No definite gains or losses were recorded as to

the mean SS over the last 6 months of the research projéct,
including the 2-month follow-up period.

Academic i:;ievement Test Results
P .

Darryl's achievement test results-are found in Table 14.

1

Baseline Period

Darryl's overall achieveﬁen£ index rose slightly during
the 2-month baéeline period from grade 2.1 to grade 2.2.
Although he had been well drilled in phonics and proper sym-
bol-sound associhtion, his decoding skills remained very slow
and labored, so slow that he often could not catch the full
name or the meaning of a word. He vocalized phonics loudly
as he read and spelled. In spelling, he confused vowel sounds.
'He reversed letters and numerals. On the Arithmetic subtest,
he occasicnally used his fingers very .adeptly to add and sub-
tract. Qualitatively, his attention span was short and he
maintained a negative‘cpmplaining ;ltitude throughéut‘both

testing sessions.
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ITPA SCALED SCORES

e

VA

AN

1] . L M P S A A
1 2 3 4 5 6 7 8
TESTING SESSIONS*

*Code

Baseline Pericd
l - December 1, 1975
2 - February 1, 1976

APP Remedial Training Program
- April. 1, 1976

- June 1, 1976

August 1, 1976

October 1, 1976
December 1, 1976

3
4
2
6
7

- Follow-Up Period
8 - February 1, 1977

Figure 27. Darryl's mean ITPA scaled scores during
baseline, APP training and follow-up periods.:
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Table 14

Darryl's Achievement Test Grade Ratings for Eight Testing Sessions

Testing Sessions®

Test Subtest 1. 2 3

4 5 6 7 8

WRAT

Reading 1.8 2.5 2.6 3,1 3.4 3.5 4.1 4,3

Spelling 1.8 1.6 2.2 2,2 2.3 2.2 2.8 2,9

Arithmetic 3.6 3.0 3.9 4.5 4.2 3.9 4.2 4.5
Gates-MacGinitie

Vocabulary 1.9 2.3 3.2 2.8 2.5 2.9 3.1 3.5

Comprehension 1.7 1.6 2.0 1.8 1.7 2.1 2.4 2.2
Achievement Index** 2.1 2,2 2.8 2.9 2.8 2.9 3.3 3.5

L

*Code

'Baseline Period
1l - December 1, 1975
2 ~ February 1, 1976

APP Remedial Training Program
3 - April 1, 1976

' - June 1, 1976

August 1, 1976

Octcber 1, 1976

December 1, .1976

~] O Ut i

Follow-Up Period
8 - February 1, 1977

® " ' .
Mean of all five achievement subtests,,

L



APP Remedial Training Period

‘The third set of results indicated a gain of over half
a grade on-the achievement index. Darryl's ‘attention span
had improved such that he attempted moré test items within
the alloted gfme limits, and this contributed to higher grade
ratings on four of‘the five subtests. On the Vocabulary and
Comprehension ;ubtests, he sounded out words more quickly
and acceded-more readily to the level of'word or passage
meaning. Reversal errors’ persisted on the Spelling and
Arithmetic subtests.

From the th}rd to fhe sixth testing session, -the overdll
achievement iﬁdex showed little definite gain or,losé.‘ How-
ever the WRAT Reading (word recognition) score advéncéd near-
ly a full grade during this G-month’period. Darryl could
succéssfully_soﬁnd out longer words, but in trying to read
sgntgnceg or passages he often gave iﬁ to the temptation of
.guessing the meaning on theé basis of one or two words rather
than sound out all the elements of a phrase. His spelling
errors were now more understandable, with fewer confusions
of vowel sounds. By October, most reversal errors had dis-
appeared with the exception of the letters "b" and "d4".
Qualitatively'Darryl continued to sound out ﬁhonics or to
read éloud on most subtests. His attitude throughout these
testing sessions was friendly and positive, and he could
work in a very concentrated fashion.

With the seventh sg; of results, Darryl's achievement
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index jumped ahead by nearly half a gfade on the basig of __
gains on all subtests. On the Speliiﬁg subtest, he succeeﬂ—'
ed on a few words that depended more on visual memory because
they did not fpllow‘the regular sounds of the English langu-
age. One of the test administrators, a retired remedial
teacher, noted that Darryl continued to sound out words but
his synthesis. was now much quickér, allowing for easier ac—r
~ cess to meaning. The same administrator felt that Darryl
-was suddenly using a lot of energy during thec¢gsting séssions |
asking himself such questions as: "what's this now" or "that
can't be right". |

At the close of APP traininé, it can be indicated that
Darryl's overall achievement index moved ahead by l.l grades
during the 10 months of training. According td his clinical

file, he had advanced less than a third of a gra&e in basic

skills over the 10 months that preceeded thiélinvestigation.

Follow-Up Period : ’

wikh the eighth set of results, gains on nfost subtests
pushed the achievement index ahead by .2 of a grade. On
Arithmetic, barryl managed to cope with some difficult divi-
son and multiplication items. In his readiné and spelling,
he gave no evidence of reversals of the letters "b" and "d".
The retired remedial teacher 'who admin?stered some of the
tests commented that Darryl was almost ready to read at a
conceptual level, and that'hé now seemed to vocalize or sound

. out only for self-assurance. ' g
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Figure 28 charts Darryl's achievemeﬁt index ratings

throughout the investigation. -As can be seen, a large gain

.in overall achievement appeared after the first 2 months

of ADP training, with little definite'progness over the. en-

- L.
suing 6 months. A second and more gradual advance was shown

at the end of APP training and over the follow-up period.
At the start of APP training, Darryl's overall achievement

was l 2 grades ‘behind his class placement by tHe close of

the research prOJect it was .9 grades behind.

A

Table 15 compares Darr&l's achievement test results at
the sgart of APP training with-those:at the end of the follow-

up periéd, in terms of grade ratings and percentile ranks.

As indicated, within a year, Darryl moved ahead by well over

a  full grade on all subtests except Comprehension. At the

start of remedial training, only the Arithmetic subtest score

[ 4

reached the 25th percentile. At the end of the investigation,
three subtests were rankeﬁ above the 35th percentile, with
Vocabulary apove the 45th percentile. Spelling and Compre-

hension remained below the 15th percentile.

(~«\_dd1tlonal Pre and PQsttralnlng Data Comparisons

\Eelllgence. Prior to the research project, in late

November 1975, Darryl obtained a WISC-R Verbal IQ of 108,

a Performance IQ of 111 and a Full Scale IQ of 110. He
obtained his lowest scale score of 6 on the supplementary
Digit Span subﬁest, and a scaled score of 9 on the Informa-

tion and Coding subtests. In March 1977, .a month after the
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" PESTING SESSI '
ACADEMIC ACHIE MENT INDEX

*Code . (\f/

Baseline Period
1 - December 1, 1975
"2 - February 1, 1976

i APP Remedial Training Program

Figure 28.

- April 1, 1976

- June 1, 1976

- August 1, 1976

- October 1, 1976
- December 1, 1976

~I b W

Follow-Up- Period
B - February 1, 1977

Darryl's academic achlevement index during
baseline, APP training and follow-up periods.
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Table 15

Comparison of Darryl's Achievement Test Results
at the Onset of APP Training and at the Close of
2+ the Follow-Up Period

i

281"

February 1976%*

Febfuary 1977%*

Test Subtest Grade $ile Grade gile
: —
WRAT - .
‘Reading - 2.5 . 16 | 4.3 * . 36
Spelling 1.6 5 L 2.9 .13
Arithmetic 3.0 - 25 4.5 39
Gates-MacGinitie
Vocabulary 1.9\JJJ 1o 5.5 46

Comprehension 1.7 5 2.2

%

At the onseﬁﬂaffiéP training.

- =

* %k S .
At the close of the follow-up period.

B

C 4

PP
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reSearsy project, Darryl obtaingd a WISC-R Verbal IQ of 105,
a P&Trormarice IQ of 112 and a Full Scale IQ of 109. The
Digit Span subtest advanced to a ﬁcaled score of 9, and

the Vécabulafy subtest fell from a scaled score of 14 to 12,

p
Learning Quotient. Prior to- the research project,

2

Darryl obtained a Learning Quotient of 77, below the cut-off
score of 90. After APP training, he merited a Learning Quo-
tient of 83. ™~ \\

Pupil Rating Scale. At the start of this investigation,

Darryl received an overall PRS Rating of 65, below the cut-
off store of 70. He was rated relatively low in all areas
except Motor Coordination. In December 1976, after APP train-
ing, his PRS rating advanced to 71 on the basis of gains in
the areas of Auditory Comprehenéion and Motor Coordinaticn.
A summary of these pre and posttraining comparisons is

found. in Table 1l6.

€ Case #5: Ernest

Perceptual Processing (ITPA) Test Results

Ernest's'ITPA results are presented in Table 17. Those
results from the last testing session in February 1977 are
offere; tentatively as Ernest had by thén cutgrown ‘the iTgA
norms tables by 2 months. Scaled scores were derived as if -

he had been within the normative age limits, and they are

bracketed to underline that they should be used with caution.

‘ . - . g .
- . -«
b * .
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\\\ Table 16
\\ Pre and Posttraining Data Comparisons for Darryl
\
Source of Data Pretraining Posttraining
N
WISC-R \
Verbal\IQ ﬂfoa 105
A
Performance IQ 111 c 112
N :
A . -
Full Scale IQ 110 " 109
Learning Quotient* 77 83
Pupil Rating Scale** 65 71

*

* %

A Learnlng Quotient of B9 or less indicates classifica-
tion in the 1earn1ng disability. category.

A PRS score of 69 or less 1nd1cates potential learnlng

difficulties.
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Table 17
Ernest's ITPA Scaled Scores for Eidht Testing Seasions
Testing Sessions®
ITPA Subtests 1 2 3 4 5 6 7 . B
Representational Level
Auditory Reception 28 30 33 2 32 38 41 ‘ (42)
Visual Re.cept.ion 43 45 48 45 44 44 47 {48)
Auditory Association 19 39 43 42 "2 a4 44 43
visual Association 40 40 47 44 a8, 47 48 (47}
Verbal Expression 32 31 30 TR 1 4l 42 (42)
Manual Expression 46 47 47 48 4B 48 48 {48)
Automatic Level )
Grammatic Closure 28 28 i1 29 31 31 42 (40) .
Auditory Seq. Memory 34 33 a1 32 32 31 34 (37
Visual Seq. Memory 35 35 42 45 44 a8 50 C(s2)
Auditory Closure 37 37 42 4 41 44 44 (44)
Sound Blending 38 39 44 44 46 46 47 47
Mean Scaled Score T36.4 36.7 39.8 40 40.4 {44.6)"
Standard Deviation 5.71 6.05 R 58 .80 6.51 (4.30)
Total Change Between
Testing Sessions +4 ~+34 +2 +4 H4-2)
*Code ’
Baselline Period ".'. .
1 - December 1, 1975 : . .
2 -~ February 1, 1976 - .
APP Remedlal Training Program
3 - April 1, 1976
4 - June 1, 1978 [
5 = August 1, 1976 . .
6 - Octcber 1, 1376 ' . .
7 = December 1, 1976
w i
Follow=-Up Period ) . ' )
8 - February 1, 1977 i e
B ) ’ ' ' z/{
f"’
- /’ -
”/
P
. e
e . ™
L] -
o ' e
. .- \
}
- \
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Baseline Period

The first set of ITPA results revealed three border;ihe
discrepant functions: Manual Expressioﬁ, with a SS of 46,‘
was mgre'than 9 points above the mean SS of 36.4, while Audi—
tory Reception and Grammatic Closure, each with a SS of 28,
weré more than 8‘points below the mean ss: At the represen-
tational level, Auditory Recept;on and Verbal ExXpression were
particularly weak in compérison to their visual-motor channel
counterparts. "

Qualitatively, Exrnest appeaied momentarily dazed in re-

e
acting to the examiner's comments or verbal directions. He

-

sometimes met a question with a blank stare or a comment such ...

. EaR
as "eh" or "what again". His responses on Verbal Expression
consisted of short statements of impersonal nature.

The second set of results changed only slightly from the

first, thereby providing a fairly stable baseline trend.

APP Re ediai Training Period

The third set of results brought an overall gain of 34
scaled scores as the mean SS advanced from 36;7 to 39.8. |
Visual quuen;ial Memory and Visual Association both register-
ed substaptial gains. A number of other subtests, mainly
auditory-vocal, registered smaller gains.

Qualitatively, Ernest was noticeably more alert and
qgicker in responding than before, and less apt to ask the

examiner to repeat comments or questions. Now more talkative,

‘he verbalized his thoughts as he approached Visual Reception,

b

\
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Visual Association and Visual Sequential Memory items, using
verbal labels qo’é;él with test items. He seemed unable to
refrain from‘Eassing comment on whatever caught his eye or
ear, 'such as aLpendant the examiner wore that da&, or the
stopwatch that)had been on the table even on previous testing
days, or again the sound of someone walking in the hallway.
His alertness had a paradoxical quality: although able to

concentrate longer on a task, he could also be distracted

fairly easily. On Verbal Expression, Ernest gave more.

elaborate responses bﬁt his ideas were not always related to

£he suﬁtest demands.

The fourth set of results essentially maintained the
previoﬁifgaiqs. Ernest remained alert and talkative but in
a more relaxed and self-controlled way. He reacted to Verbal
Expression items witﬁ more peréonal Sstatements often prefaced
with "I can" or' "you might"; his more relevant responses pro-
duce small gain on this subtest. On some visual-motor
subeggs,‘ﬁe now sgbvocalized his thoughts in a form of pri-
vate stratggy planning.

The fifth set of results brought little overall quanti-
tative change. Ernest's responses on Verbal Expression were
much better organized, but the ITPA scoring system does not
credit such verbal fluency. On Grammatic Closure, E:nest**k
now listened closely to his replies, correcting those which

did not sound right. On visual-motor channel subtests, no
fos .

. overt verbal medidtion or vocalization of thoughts could be

.
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detected.

The sixth set of results produced an overall gaiﬁ of
21 scaled écores, m&inly on the‘strength of substantiéi or
near-substantial gains on Auditory Reception and Verbal
Expression. On the latter subtest, Ernest now offered re-

sponses at an abstract rather than just concrete or instru-

‘mental level. On Auditory Sequential Memory, he could now

repeat longer series of digits but madeé errors in the order
of recall. ¢
The seventh set of results produced another overall
gain of more ‘than 20 scaled scores. Most gains occurred on
auditory-vocal functions; Grammatic Closure in particular

recorded a substantial advance of 1l scaled scores. On this

subtest, Ernest continued to monitor and correct his verbal

.responses, succeeding at this point on many items that called

1)
for knowledge of exceptions to grammatic rules. On Auditory

Sequential Memory, he made fewer serial-order errors.

Figure 29 graphically displays Ernest's ITPA scaled
scores and subtest profile before and after APP training.
By the close of the remedial program, éeven of the 11 subtests
recorded substantial gains of 6 scaled scores or more. Five
of these seven subtests related related@ to the auditory-vocal
channel. The ;trongest gains at the representational level
involved auditorf-vocal functions. Most automatic-level sub-
tests advanced to a level more in keepiné with representation-~

al-level subtests. Only Auditory Sequential Memory did not
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Figure 29 Ernest's ITPA patterned scaled scores
- before and after APP training.
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move ahead appreciably nor contribute to the generally better
balanced posttraining profile. On the basis of the mean S5
of 44.4 (see Table 17), thiéléubtest could be considered as

substantially discrepant.

Follow-Up Period

As indicated previously, the scaled scores for this final
set of results are to be read with caution. Tentatively,
little overall change occurred in relation to the Seventh
set of results. Only Auditory Sequential Memo;y produced a
small gain as Ernest overcame ébme'of his serial-order prob- ’
lems.

Table 17 also presents the standard deviation for the
eight sets of results during the investigation. The base-
line phase showed a trend towards a larger standard deviation
and a more heterogeneous subtest pattern, a trend that was
accentuated over the first 2:months of APP training. From
the third to.the last testing session, this trend was reversed
towards.a more balanced and homogeneous pattern of ITPA func-
tioning.

Figure 30 graphically displays Ernest's mean ITPA scaled
scores throughout the research project. As can be seen,
strong gains were achieved over the first 2 months and the
last 4 months of the remedial training program. The baseline

and follow-up periods produced little change in the mean SS.
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ITPA SCALED SCORES
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. ‘ TESTING SESSICNS*
*Code

Baseline Period
1 - December 1, 1975
2 - February 1, 1976

APP Remedial Training Program
3 - April 1, 1976
4 - June 1, 1976
' 5 — August 1, 1976
' 6 - October 1, 1976
7 December 1, 1976

Follow-Up Period:
8 - February 1, 1977

Figure 30. Ernest's mean ITPA scaled scores during _
R baseline, APP training and follow-up periods. -
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Academic Achievement Test Results

Ernest's achievement test results are presented in Table
18. It should be noted that his achievement index represents
the mean of six rather than five subtest grade ratings. Being
somewhat more advanced in basic skills than the othér boys
in this project, -he could be administered the Gates-MacGini-
tie Speed and Accuracy subtest from the start of the investi-
gation. This subtest usually providés two scores: one for
the number of reading paragraphs attempted, and one‘for the
number correctly understood. Since the two sceres were
generally redundant, they were combined into one grade rating

for the: purposes of.the present study.

o

Baseline Period

From the first to the second testing session, the over-
all achievement index rose from grade 2.9 to grade 3.1. Al-
though he had acquixed some phonetic skills, Ernest had dif-
ficulty clearly discriminating vowel sounds. He decoded
letters into sounds and words slowly, qften guessing at a
word if it was tso long. His concentration span was shqQrt
and. he seemed to run out of energy within ten minutes of the

start of testing, making mistakes of inattention or'ﬁalf—

hearted efforts thereafter.

APP Remedial Training Period

With the third set of results, Ernest's achievement in-

dex advanced by half a grade. He could'now persist and con- .
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42:L¥ Table 18 '
Ernest's Achievement Test Grade Ratings for Eight Testing Sessions

Testing Sessions* '

Test Subtest 1 2 3 4 5 6 7 8
WRAT N
Reading ‘2.8 2.7 3.0 3.8 4.1 4.6 5.6 5.7
Spelling .o2.2 2.7 2.3 2.7 3.5 3.5 3.5 3.7
« [
Arithmetic 3.9 3.9 4.5 5.0 5.0 4.5 4.7 4.7
Gates-MacGinitie
Vocabulary 3.5 3.7 4.4 4.3 4.6 3.9 4.7 5.8
Comprehension 2.8 3.4/° 4.7 3.6 3.4 4.1 5.4 4.4°
- Speed and
Accurary 2.2 2,2 2.6 2,5 2.6 3.3 3.3 3.4
. — _
Achievement Index*2- 2.9 3.1 3.6 3.7 3.9 4.0 4.5 4.6
*Code

Baseline Period
l - December 1, 1975
2 - Februwary 1, 1976

APP Remedial Training Program
3 - April 1, 1976

-~ June 1, 1976

- hugust 1, 1976

- October 1, 1976

December 1, 1976

~ Shn b

Follow-Up Period
8 - February 1, 1976

ek .
Mean of‘all six achievement gubtests.

.’
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e 'centrate more on his wgf(i This provided for gains on the
| moré demanding_;ubtests such as Compreheﬁsioh and Speed and
Accuracy, both of which involve.reading and understanding
shortibassages.' On the Arithmetic and Readiné subtests, he
, attempted more items successfully within the allgtted time

limits. 1In addition to the increased concentration ability,

Ernest seemed a bit driven and restless, making costly mis-

LI -
r oF tgyes of impatience on the Spelling subtest.
:ﬂ'.‘-iﬁ g

N

. - By the fourth testing session, Ernest seemed less talka-
| tive, more settled and self-controlled. He sounded ocut Gords'
St ﬁofé clearly on the reading and spelling subtests.

Wlth the fifth set of results, the Spelling subtest rat-
ing advanced from grade 2.7 to grade 3.5. Ernest's spelling
of word;ihadAbecome more accurate phoneﬁically. He no longer
confused vowel sounds. He also used his recall of similar-
sounding words to help him spell correctly.

The sixth set of results produced little overall'change
from the. previous testing.

\ The seventh set of results indicated an advance of half.
a grade on the achievement index. Ernest could not synthesize
sounds more quickly and read more fluently at a meaningful
level. The Speed and Accuracy results moved up by half a
grade. Spelling did not -progress at this time: Ernest suc-
ceeded on words that followed regﬁlar sounds of the English

language but encountered problems with words that required 1.

Z‘ o 'kn6wledge of special rules and principles. e
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During the 1l0-month period of APP training, Ernest’'s ]
academic achievement index advanced by 1.4 grades. According (
to his c¢linical file, in the 10 months that preceeded this i

'investigation, he gained about a full grade in basic skills.

Follow~-Up Period
fhe final set o%-:esdlts showed only a.slight gagh on

the achievément index. An advance of just over a full grade

on the Vocabulary subtest was éountered by a loss of a full y

grade on the Comprehension subtest. On the latter, Ernest ‘ (

iseemed too self-assurred, proceeding quicklyﬁ;;zggu; checking

back on his answers. . 3 :
Figure 31 graphicaliy depicts the academic achievement.

index ratinés throughout _the research project. As can be |

seen, a progressive trend was established during the baseline S

period. Strong gains were recérded over the first 2 and last !

2 months of APP training. During the middle months of the

training program, and over the follow-up period, the achieve-

ment trend resembled that delineated during the béseline.

period.. By the end of APP training, ExXhest's achievement )

index had surpassed his grade placement. ]
Table 19 compares Ernest's achievement test results at

the start of APP training with those at the close of the re- i

Séarch project, in terms of grade ratings and percentile

rénks. As shown, the main gains occurred in the areas of %%}!

 basic word recognition (WRAT Reading) and word understanding '

-(Gates-MacGinitie ﬁbcabulary) which were both ranked above
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1 2 3 a4 5 6 71 8
- TESTING SESSIONS*
ACADEMIC ACHIEVEMENT INDEX
——smmeme—==—= GRADE PLACEMENT
*Code
Baseline Period
l - December 1, 1975
-2 — February 1, 1976 _
APP Remedial Training Program P
3 - April 1, 1976 g
4 - June 1, 1976 _ :?f'
5 - August 1, 1976 ‘
6 - October 1, 1976
7 - December 1, 1976

Follow-Up Period
8 - February 1, 1977

"=
¥

Ernest's academic achievement index during
baseline, APP training and follow-up periods.

1
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Table 19

\ Comparison of Ernest's Achievement Test Resulks
at the Onset of APP Training and at the Close ©
the Follow-Up Period

February 1976%* ) .February 19779 %*
Test Subtest Grade . %ile Grade . le

WRAT

Reading ] 2.7 19 5.? 66
o ' Spelling 2.7 19 23
| Arithmetic 3.9 47 4.7 45

Gates-MacGinitie
Vocabulary ' 3,7‘ 5.8 76
Comprehensf% 50 4.4 . 46
ed and _
Accuracy 2,2 - 1l2 " 3.4 13.

. .
At the onset of APP training.

* %k
At the close of the follow-up period.
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the 65th percentile at the close of the research project.
The»Afithmetic and Comprehension subtests -maintained their
ranks between the 45th percentile and the 50th percentile.
The Spelling as well as Speed and Accuracy subtests remained
below the 25th percentile despite gains of a full gréde or

more.

Additional .Pre and Posttraining Data Comparisons

Intelligence. Prior to the research project, in late

November 1975, Ernest obtained a WISC—F Vérbal IQ of 102,

a Performance IQ of 131; and a Full Scale IQ of llé. In
addition to the generally weéker verkal skills, the'lowest
scaled scores were recorded on Ehe arithmetic and‘Digit Span
subtests. After the research project, in early March 1977,
Ernest obgained a WISC-R Verbal IQ of 115, a Performagce I0Q

- 0f.136 and a Full Scale IQ of 128. Among Verbal subtests,
Digit Span_ had advanced.from a S5 of 7 to 12, Arithmetic frOm
a Sé fo 8 to 11,‘Similarities‘from a SsS of 10 to 12, Voecabu-
lafy from a SS of 9 to 11, and Comprehension from a SS of 13
to 15. Picture Completion moved ahead from a 88 of 12 to le,

in line with other Performance subtests.

Learning Quotient. Prior to this research project,

Ernest's Lbarniﬂg Quotient of 80 fell below the recommended
cut-off score of 90. I#'December 1976, at the close of APP
training, he obtained a Learning Quotient of 87, still below

- the cut-~off score.’

" Pupil Ratigg.Scale. In December 1975, Ernest received

el
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an overall rating of 63 on the PRS} well below the cut-off
score of 70. He was given rglatively low ratings in the
areas of Auditory Comprehension, Spoken Language, Orienta~
tion to Time and Space, and Persoﬁal Sccial Behavior. In-
December 1976, at the close’of APP training, he receiyed a
PRS rating of 72, having advanced in all the areas mentioned

above.

A summary of these pre and postt¥raining comparisons can
.be found in Table 20.

.The following chapter discusses the results presented
here mainly in terms of research'expedtations, as well as in
the light~of the diagnostic and treatment findings presented

B . K
in Chapter 3.
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Table 20

Pre and Posttraining Data Comparisons for Ernest

Source of Data Pretraining Posttraining

WISC-R
Verbal IQ - 102 ' 115
Performance IQ 131 . 136
Pull Scale IQ ‘ 118 . 128
Léa;ning Quotient®* B0 87
Pupil Rating Scale** 63 . ‘ . 72

A Learning Quotient of 89 or less indicates classifica-
tion in the learning disability category.

* % -
A PRS score of 69 or less indicates potential learning

difficulties.
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CHAPTER V <
DISCUSSION OF RESULTS

In the first section of this chapter, the writer will

- discuss the degree to which the research expectations advanced .

in the first chapter were met. Eméhasis will be placed upon
general findings and perfinent differeﬂces in regards to the
tgst results, as related to APP training, among the five
dyslexic boys studied. A second section will focus upon adé-
ditional findings related to the APP remedial program for
dyslexia. A third section will consider the strengths and
weaknesées of the present research project.. The fourth and
final section will deal with futuré research directions sug-

gested by the findings of this exploratory study.

e

Discussion of Research Expectations

The review of the literature in Chapter I led fo the
formulatioﬁ of a general research expectation.“ This was sub-
sequently broken down into seven specific expectations to
better determine the nature of chapges in perceptual broces—
sing abilities and academic skills in relaﬁion to the remedial
training program. The general research expéctation will bhe

examined first, followed by the seven specific expectations.

General Research Expectation

The general research expectatiQn, derived from APP theory
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and from the review of the literature, was stated as follows:
language-related perceptual processing abilities-and basic
academic skills will show positive gains during "APP training.
Results presented in Chapter IV indicate that this ex-
pectation wés met in four of the five cases. On the ITPA,
chosen to assess language-related perceptual processing, four
boys recorded substantial gains on various subtests and also -
;ttained a better balanced posttraining subtest profile. ©On
the battery of achievement tests, the same four‘boys showed

o~
a stronger overall achievement pattern at the close of APP

training than that indicated during the baseline period. 1In

addition, their gains in gchiévement during the intervention
period were generally stro;aér?than those indicated for a
similar period of time in thef; past school record. i

In the case of one boy,.Brian, only small gains were re-
corded on. the ITPA, and the posttraining subtest pattern
proved to be less balanced than its pretraining counterpart.
Soﬁe improvement in bagic decoding skills and in errors of
letter omission and sequence was apparent during APP training,
But the overall éate of achievement dufing this period was
roughly similar to that over the 10 months that preceded the
research project. Only in Arithmetic did he achieve a gain
of a full grade during the intervention period. Brian actu-
ally seemed less cénfused and distressed during the 2-month

follow-up period. In that short time he .gained more in over-

:all achievement than he had during the training program.
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It is possible that Brian was moved ahead too quickly
through the APP remedial training program and that he did
not have sufficient time to consolidate some of the early
gains he demonstrated on the ITPA. It is equally possible
that his particular form of listening deficiency may have
required a different type of training program to produce'

better results.

Specific Research Expectations

As explained in Chapter I, the general research expec-
t%tion was subdivided into seven specific. expectations to
better evaluate the nature of changes in perceptual proces-
sing abilities and academic. skills aé remedial training pro-
gressed.

First Specific Research Expectation. This expectation

deals with the relationship between perceptual processing
abilities and academic skills. It was stated thus: gains

in language-related perceptual processing ability should
generally preécede gains in academic achievement.

In four of the five cases, the main gains on the ITPA

occurred over the first 2 to 8 months of APP training while
improvement in academic achievement occurred from the 4th
‘month of the training program and into the follow-up pefiod.
Although generally speaking gains on the ITPA did precede
gains in achievement in these. four cases, in two of the_céges,
Charles and Darryl, some degree of overlap occurred. In one

of these four cases, Brian specifically, many early gains on
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the ITPA were lost at the end of the intervention, perhaps due
to the premature introduction of the last training subphase;
these losses were partially recovered during the folldw-up
period. 7

It is also interesting to note.that in four of the five
cases, gains in achievement were more clearly related to the
second active phase of APP training. The remaining youngster,
Brian, manifested the most progress in academic skills after
APP .training, in the follow-up period.

These trends are in ﬁeeping with Tomatis' (1972a) empha-
sis on enhancing the preschool listening and language founda-
tions in dyslexic children. They are also in keeping Qith
some proponents of the biomedical and psycho-educational
tradition who, in their approach to the prevention as well
as to the remediation of dyslexia.and learning disabilities,
stress the diagnosis and development of underlying perceptual-

processing weaknesses (Hagin, Silver and Kreeger, 1976; Jansky

-and de Hirsch, 1972; Johnson and Myklebust, 1967; Kephart,

1960; Kirk and Kirk, 1971; Silver and Hagin, 1976).
The main finding here, that in four of the five cases

gains in language-related perceptual-processing preceded gains

in academic achievement, requires further gqualification.

Over the first 2 or 4 months of APP training, all boys regis-
tered some gains on the achievement tests as a results of
increased attention and concentration. ~However upon closer

analysis, these'gaing were more quahtitative than gqualitative
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in néture. More test items had-been successfully attempféd
within allotted time-limits but basic problems in decoding,
reversals of letters or words, confusion of vowel sounds,
and omission of letters in spelling all remained. Real im-
provement in basic skills emerged only from the 4th month
of APP training on, as indicated previously, and generally

~ in the active phase of training. The intriguing changes in
attention span will be dealt with in the seceond section of
this Chapter.

Ernest proved to be the exception to this main findind
in that many of his gains in perceptual-processing Q%ility
coincided with improvements in academic skills rather than
precede them. He showed sharp gains on the IPTA over the
first 2 months of APP trainiﬁg, and again over the last 4
months while in the active phase of the program. The latter
gains involved mainly auditory-vocal functions, and concurred
with major advances on .the achievement tests. Over these
last 4 month;, as Ernest responded to such ITPA subteéts as
Verbal Expression, Grammatic Closure, Auditory and Visual
Sequential Memory, the writer was imp%essed by the boy's
greatér capacity for processing information in a iogical,
succinct and orderly fashion. Theoretically this deserves
some comment, especially since both Andrew and Charles also
manifested more logical and sequential type respoﬁses in the
active phase of APP training, although in their case this

preceded gains in academic achievement.

v
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Luria's model of information.prdcessing may have some-
thing to offer in understanding Ernest's particular pattern
of change. Luria (1966, 1973) has drawn attention to two
basic forms of integrative activity of the cerebral cortex:
simultaneous sfﬁthesis which involves spatial or grouping
functions primarily, and successive synthesis which involves
temporally organized processing. He has related simultaneous
synthesis of information to parieto-occipital areas of the
brain, and successive synthesis to fronto-temppral areas
which form part'of,the motor and acoustic analyzérs. ‘Luria’'s
model has been operationalized by bas (1973: Das, Kipby aﬁd
Jarman, 1975; Das, Cummins, Kirby and Jarmaﬂ, 1979) through
a battery of selected tesfg found te fit these two modes of
synthesis. Their research on éﬁg’reading process would sug-
gest that successive processing appears to be important for
the developﬁent of elementary decoding skills while simul-
taneous processing may be important for the developﬁenﬁ of
advanced skills of comprehension. Interestingly, in relation
to Ernest's pattern of test results, as he manifested ITPA
gains through responses of a more logical, .orderly and suc;
~ cessive nature after 8 months of APP training, he could clear-
ly decode at a much quicker pace and was starting to read
more comfortably at the comprehension level.

It is also possible to consider Ernest's pattern of
- change in terms of hemispheric specializations in cognitive

functioning. Ornstein's (1972) review of the literature in
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this area indicates that the left hemiSphere is involved .
predﬁminantly with language and logigE it proces?es informa-
tion“sequentiallyi The right hemisphere by contrést is said
to be primarily responsible for our orientation iq space,
bodily awareness and creative talents: it processes informa-
tion more diffusely than the left hemiéphere does, integrating
material in a simultaneous rather than linear fashion. In
regards to Ernest, the attainment of the righ£ "leading ear"
- during actiye APP sessions may have promoted a more sequential
and logical cognitive style characteristic of left hemispheric
functioning. Tomatis (1963, 1972a, 1974) has indicated that
the right ear is more directly connected to the speech cen-
tres of the left hemisphere. °

Whatever the .explanation, the attainment of a more logi-
cal and successive manner of processing information,aas re-
flected on the ITPA, éeems to have had a greater and more
immediate effect on academic achievement in Ernest's case

than it did for the other four boys.

Second Specific Research Expectation. This research

expectation focuses on the nature of language-related per-
ceptual processing changes that might be Brought about during
APP training. It was stated as follows: gains in perceptual
processing should ocgur in auditory-vocal functions, and
primarilg at the level of sensory-motor habits rather than
'at tﬁe-fepresentational or symbolic level.

In four of the five cases, this expectation proved cor-

o



307

rect, although in one of these cases, Brian specifically,
the ITPA gains were not_substantial. Charles recorded sub-
‘stantial gains mainly at the autqmatic level, on three audi-
tory-vocal and one visual-motor subtest. Darryl and Ernest
attained substantial gains at both the automatic and repre-
sentational levels éf the auditory-vocal channel, but primarily
at the automatic level. . | ‘xh
Although no two children were alike in their ITPA pro-
files or pattern of changes, it can be pointed out that in
general the first improvements on the automatic auditory-
vocal functions occurred on those subtests that required re-
fined auditory analysis: Auditory Closure and Sound Blending.
These gains appeared mainly iﬁ'the first or passive phase of
APP training which emphasized,-in this research project, the
opening of selective listening abili}y on the TLT. It seems
logical that gains on the more reéeptively oriented Auditory
Closure éubtest preceded thosé?én Scund Blending which leans
more heavily on auditory-vocal skglls. Interestingly, some
improvements_in reading-related de&oding skills was notice-
able after gains on these two ITBéuéubtests. Increased self-
listening ability was clearly demonstrated on Grammatic Clo-
sure during the second or active phase of APP training which
emphasizes right—eared self-monitoring of speech. Three of
the boys improved their scores on this subtest by listening
to the plausibility of their replies and correcting them if

they did not "sound right". Signs of greater capacity for
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successive information processing generally came late gh_xhea/
program as shown by improvement on the Auditory Sequantial
Memory subtest. |

The relevance of such automatic skills to reading prob-
lems’ and reading ability has been underlined by Kirk and Kirk
(1971) and Bannatyne (1973). Kinsbourne and Caplan 11979)
point out that improvements in seleétive listeningﬂénd audi-
tory attention, particularly as they.relate to segmgqtation
of words and auditory analysis, are more closely related to
the rate of learning to read £han improvement in visual skills.
‘furia's (1966) hypothesis that functionally mature auditory
portions of the cortex act as selective analyzers seems
relevant here; Moieover Shankweiler and Liberman's (1972,
1976) proposal that dyslexic chif@ren may nqt be sufficiently
sensitized to the phonetic structure of words they can hear
and do repeat, seems egually relevant. In this writer's
opinion, refined listening skills and more articulaté phona-
tion may be components of what Shankweiler and Liberman call
phonetic coding ability. It seems logiéal to suggest that
the improvement of listening skills under APP training and
subsequent.phonological countefreactioné may make speech
segments more explicit and improve phonetic coding to the
advantage of basic reading skills. 1In addition, Tomatis (1963,
1972a) has indicated that- auditory-vocal processing through
the right leading ear is more rapid than through the left.

ear. Dionne (1974) experimentally demonstrated a right lead-
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ing ear advantage for speech output in tgrms_of-its artiqula—
toiy and temporal parameters. X |

It should be emphasized that représentational level func-
tions in the auditory-vocal channel may 3150 have been posit-
ively affected by APP training. Auditory Reception seems to
have been affected in both the passive and active phases bf
training, perhaps because it involves auditory discrimination

as applied to actual words and phrases. Verbal Expression

generally manifested gains from the start of the active

. phase, and generally involved more relevant as well as better

-

formulated responses at that point. ﬁhfortunately, as ind-

cated in the previous chapter, neither the fluency nor the

personalized nature of responses to_this subtest could be

credited in view of the narrow focus of the ITPA scoring
criteria.

In only onelcase, Andrew, . did APP training coincide with
visual-mgtor rather than auditory-vocal gains, and in this
case nmore at the representational than automatic level. Andrew
demanstrated very substantial gains (18 SS) on Visual Associ-
ation, and near substantial gains of 5 S5 on Visual Reception
énd Visual Sequential Memory. However these changes appeared
hand in hand with the spontaneous use, once into APP train-
ing,‘of overt verbaﬁ labelling, verbal mediation and verbal
self-direction. These strategies- gradually took on a sub-
vocal tone and evehtu§11y disappeared, perhaps becoming covert,

towards the close of the training gram.
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On the basis of‘ Andrew's pretraining I’Lﬂrofile, it
can be suggésted that his weak visual processing only re-
guired linkage to relatively well-developed auditory-vocal
abilities to improve academic skills. Orton (1937) drew
" attention to the importance of visual association skills for
proper reading ability. He indicated that visual symbols
‘or.visual word patterns requiré a. strong association or
linkage with auditory-vocal impressions or with meaningful
language symbols for proper reading to occur. Orton proposed
that such integrated functioning depended upon the matura-
tion of tertiary association levels of the dominant hemis- ‘
phere. Tomatis' (1978, 1980) recently advanced theoretical
model, which proposes- the existence in man of three systems
or levels of sensory-integrative activity, may also aid in
understanding Andrew's ITPA gains. At the third and highest )
level, the cochlear-interpréfative system is said to pull
together and-integfate'g visual and a vestibular system through
sound and personalized listening—language functions. This third
. level may well have come into play in Andrew's case under APP
training: he manifested not oﬁly verbal strategies on visual

tests, but also a more personalized form of self-expression.

Third Speéific Research Expectation. This expectation,
‘,iike the previous one,.deals with the type of perceptual pro-
cessing changes that might occur during the APP remedial
training program. It was stated as follows; gains in per-

ceptual processing of a visual or visual-motor nature can
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be expected.

This expectation was met in all five cases in varying
degree. Andrew échievéd substantial gains an the Visual
Association subtest, with small gains on Visual Reception

and Visual Sequential Memory. Brian registered small gains

~on Visual Reception. Charles attained substantial gains

on Visual Sequential Memcry. Darryl showed small gains on
Visual Reception and Visual Association. Ernest recorded
substantial gains on Visual Association and Visual Sequen-
tial Memory, as well as small géins on Visual Reception. 1In
all cases these gairs seemed to have been attained through
the aid of some form of verbal mediation or verbal self-
instruction which for everyone except Darryl was triggeréd
during initial ézages of APP training. As indicated, the
chilﬁren were highly,arﬁused at the onset of the training
pfogram,'becoming overtalkative, often manifesting a need
to .verbally comment on whatever caught their attention. Such
ovért verbal mediation faded out by the end of the program,
or perhaps became covert. In regards to Darryl, such verbal
mediation was already present at the start of APP training
and persisted throughout the program.

Theoretically, these spontaneous forms of verbal strate-
gies deserve some comment. Vygotsky (1962} has pointed out
that between 2 or 3. and 6 and 7 years of.age, thought and

language develop in a coordinated way. During this time

, a child may vocalize.his thoughts or use external signs such

et T LN (T LY VAV PRSP RIS IR S BN
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as counting on his fingers to assist in exchanges between
inner and outer experiences. After 6 years of age or so,
such overt verbalization or use of signs becomes more covert
in the form of silent “inner speech". It would appear that
in regards £o at least four of the boys in this project, APP
training triggered such aspects of language behavior that
may have. been delayed or bypassed. This lends some support
to the theory that APP training promotes the normal evoig;ioh
or recapitulates earlier stages of language dévelopmentf '

These boys employed verbal labelling, verba; mediation
and verbal mnemonics predominantly in their approach to the'
Visual Association and.Visual Sequential Memory subtests.
When such strategies faded out or became covert, the gains
on the above subtests were maintained. It sgéms reievant
here to underline that many researchers such as Blank and
Bridger (1966) and Vellutino (1978) have concluded that the
weak ' visual processing skills.found in many dyslexids are
dﬁe to a lack of verbal mediation of some sort.

Responses to Visual Receptign illustrated the use of
lahguage for purposes of self-regulation of behavior. This
subtest measures the ability to gain meaning from visual sym-
bols. After brief presentation of a stimulus picture, a A}
child must choose the most functionally similar response pic-
ture from four response options. Incorrect options include

pictures of varying degree of structural rather than function- -

al similarity. At first sight, most of the boys in th?s pro- .
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ject were attracted to many of the structurglly similar
chéices. Some of them came to use verbal labelling to re-
late more appropriately to functional aspects of the pictures.
Andrew and Ernest also éame to employ verbal self-directions
to slow down their initial reactions and thus avoid respond-
ing impulsively to Phe structural features of the response
options. Interestingly this ITPA subtest has some properties
in common with Kagan's Matching Familiar Figures Test which
has been used to demonstrate the existence of a cqgnitive-
style continuum called reflection-impulsivity (Kagan, 1965a).
Moreover ;Kagan (1965b) found that elementary—schooi children
with reading problems were inclined to be more impulsive than
successful readers who were more reflective and deliberate

on the visual matching tasks. .

Lqria (1961) has suggested that between 4} and 53 years
of age, a child can make use of self-initiated verbal self-
instruction to inhibit or regulate his of her own motor be-
haviof. After 5% years of age, children are said to be cap-
able of regqulating their behavior by covert rather than overt
speech. ‘Luria's postulates regarding verbal self—reéulation
“of behavior have served ds a theoretical basis for the
development of self-instructional training programs for im-
pui;ive children- (Meichanbaum and Goodman, 1971) or hyper-
active children (Douglas, 1975). Such children have often
been called learning-disabled; they also manife§£ problems

of attention‘and motor coordination. Training them to regu-
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late their own behavior via verbal self-direction has report-
edly had positive effects. From the results of the present.
study, it seems that APP training may stimulate language ip such
a* fashion as to develop its normal requlating effect on be-

havior.

Fourth Specific Research Expectation. This research

expectation attempts to evaluate the possible hérmonizing
or integrative action of APP training on language-related
perceptual processing. It was formulated as follows: the -
posttraining profile of perceptual processing abilitiés.should
be more evenly balancéd than the corresponding pretraining
profile. \

This specific expectation was met in four of the five
caqeé in that the posttraining iTPA profile was more evenly
balanced. Furthermore, in each of thése four cases, the
standard deviation of the successive sets of ITPA results ' -
gradually diminished in the direction of a more homogeneous
subtest pattern by the end of APP training. 1In regards to
these'findings, the writer recognizes that a better balanced
ITPA profile could have come about as a consequence of re-
peated testipg and that more homogeneous subtest scores do
not necessarily reflect greater integration among the sub-
tests involved. The present results however do indicate thét

further investigation into the harmonizing and integrative

‘aspects of APP training seems worthwile.

Only in Brian's case did the posttraining ITPA profile
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appéar less balanced, and only in his case did the posttrain-
ing standard deviation of subtest results prove to be larger
than its pretfaining counterpart. It is possible that this
boy was moved ahead too guickly thfough the various phaées
and subphases of the training prog:gg to properly integrate
some of the changes that did occur. There was some indica-
tion to this effect when_he advanced from the passive to the
active phase. At that point he bec&ﬁe confused again about
certain sound-symbol associations he had initially mastered.
Léter, when he advanced from the fifst to the second active
subphase of training towards the last month of the program,
the dip in the speech zone on the TLT became more prcnounced

after it had been previously overcome at ledst in part. In

the last testing session of the APP training period, he lost

a good part of the ITPA gains registered previously during

the training program. Although he functioned well on certain

auditory-vocal subtests, he had become dazed and confused on

_ certain visual-motor channel subtgsts. In the last testing

session of the research project, at the close of the follow-
up period, Brian recovered some of the aforementioned ITPA
losses and functioned better on the visual-motor subtests.
However at tﬁat point he had become confused and frustrated
on the auditory-vocal channel subtests. One sehsed that this
youngster could not function in both channels simultaneously

in a.sharp and integrated manner.

It should@ be noted here that the dip that Brian presented

l
3
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in the speech zone on the TLT, for both air and bone‘conduc—
tion, is recognized in APP circles as a pattern that is very
resisf®five to change. This pattern sometimes requires a dif-
ferent form of modified feedback on the Electronic Ear for
proper training of listening skills. Such a program was not
attempted during this research project, and this may have
contributed to Brian's poor fesponse to the training sessions.

Fifth Specific Research Expectation. This research ex-

pectation considers the nature of changes in reading skills
that might be brought about during an individualized APP
training program. It was stated in this manner: gains in
reading should follow a developmental pattern, with initial
improvement at the'perceptual level of basic decoding skills,
and later improvement at the conceptual level involving the
meaningfullunderstanding of words and passages. The achieve-
ment test battery used in this perect was chosen to tap these
different levels of reading skills.

This expectatio? was met in four of the five cases, each
one following a developmental pattern at his own rate. After
2 months of APP training, nearly all reading subtésﬁ grade
ratings advanced, seemingly as a result of increased atten-
tion span. In a second phase that lasted anywhere from the
third to the tenth month of training, depending on the child
in question, basic phonetic skills and speed of decoding im-

7 proved slowly. In a thifd phase, anywhere from the fourth

‘month of training to the follow-up period, synthesis of
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phonetic skills occurred with guicker access to meaningful
reading. 1In the case of Brian and Darryl, this last'phase
becéme apparent only in the follow-up period, and predomi-
nantly at the level of word understanding rather than fluent
passage comprehension.-

This general finding is considered important in view
of the recent emphasis by researchers and reviewers on under-
standing the normal development of language and/or reading
skills to better -grasp and correct the difficulties of the
disabled learner (Bannatyne, 1971, 1973; Fries, 1962; Gibson
and.Levip, 1975; Goodman, 1972; Kavanaugh and Mattiﬁgly,
1975; Wiener and Cromer, 1967). As indicated in Chapter I,
fﬁis lead to the conceptualization of at least two levels or
stages in the normal evolution of the reading process: a
perceptual or decoding level, followed by a conceptual or
comprehension level. Many component skills, inciﬁding good
receptive and expressive language abilities, are involved
at each level. Given the complexity of the reading process,
the investigator of dyslexia has been advised to measure more
than one aspect of reading achievement {(Doehring, 1978; Smith,
1971; Torgeson, 1975). The use in this research projed of
three subtests of reading skills, in keeping with the outlined
levels of the normal develbpment of reading ability, seems
to have been fhlly justified by the results obtained. More-
over, this developmental pattern of gains in reading skills

lends support to Tomatis' (1972a) emphasis on promoting or
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recapitulatiné the normal development of listening and langu-
age skills in the remediation of dgyslexia. It should be
stressed again thatlthe APP remedial training program for
dyslexia does not involve remedial teaching of basic academic
skills. '

Only in Andrew's case was this developmental pattern of
gains in reading skills not noticeable although he progressed
considerably in his reading ability. This boy seemed to ad-
vance in word recognition, word understanding and passage
compreherision gradually yet simultaneously. As indicated in
the d;scussion of a previous research expectation, it is pos-

sible that Andrew's,weak visual processing skills, as shown
'on his pretraining ITPA profile, may have primarily required
linkage to relatively well developed.auditory—vocal skills
for proper reading to occur. In view of th fact that he
recorded his main gains on the ITPA visual-motor channel func-
tions, it is also conceivable that Andrew's pattern of gains

in reading achievement reflects a greater reliance on a whole

word' or sight approach rather than phonetic approach to read-
ihg. ’)
C . *
Sixth Specific Research Expectation. This research

expectation deals with the nature of changes in spelling

behavior that might éccur during APP training. It was stated
thus: gains in spelling should occur mainly on words that fol=-
low the regular and éhonetically accurate sounds of English
rather than on words requiring knowledge of special rules or

Kl
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individual memorization.

This research expeﬁtation was borne out in the case of

3

four of the five boys, with improvements occurring mainly
after each child had entered the active phase of auditory-
vocal exercises emphasizing clear auditory discrimination
and well articulated repetition éf é%rds and phrases. By
the end of APP training, spellﬁng became phonetically more
accurate. Errors of letter omission and of serial order of
letters gradually diséppeare& in two cases for whomiﬂd;swé;
a problem. Darryl and Ernest had gone beyond the‘coffect
spelling ;ia phonetics and had started to learn some words
that dépendea on visual memory; they could spell by ear and
had started to spell by ey€ also. Only in Brian's case did
spelling prove problematic in terms of phonetics at the close
of APP training: he still confused some sounds, especially
vowel sounds, and this may be relatéd to the dip his TLT
showed in the middle‘speech ranée frequencies.

It should nevertheless be undé}lined here that thé épel—
ling subtest in geﬁeral registered the smallest gains of all
the achievement subtests through the intervention period.

Four of the five boys advanced less than a full grade in their
spelling behavior during the 1l0-month APP training program.

It seems to this writer that once these children had improved
sufficiently in spelliné at a phonetic level, a review of

rules and principles for spelling words that do not follow

regular English sounds would have been advisable. This might-
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have helped these children advance further in this subject
area. | -

In regards to those two boys who had learned to spell
some irrequldT words on the basis of visual memory, Tomatis
(personal communication, 1977) has indicated that memory it-
self involves the active intentional participation of the
whole body in a sustained manner during information proces-
sing and retrieval. He states that APP training, through its
action on the cochlear and vestibular systems, prepares the
body as a whole, including the visual system, for effective
memorization. Such a view of the components of memory is in
'keeping with aspects of Meacham's (1972) analysis of the
memory funct%on. |

Seventh Specific Research Expectation. This last re-

search expectation deals with visual reversal errors which
have been considered in the past as key signs of dyslexia.

It was formulated as follows: reversals of letters, words ahd
numerals should-disagpear during the second phase APP train—‘
ing as it emphasizes auditory-vocal laterality and clear-
articulation of words. ‘

Only three boys, Brian, Charles and Darryl, presented
with such difficulties. Theif reversal problems did disappear
while #n the active phase of APP training. HFor Charles, re—'
versals of numerals disappeared after letter and word rever-
sals had been qvércome, perhaps because APP training deals

.more with sounds and words rather than numerals. For Brian,
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only reversals 6f the letters "b" and "d" persisted at the
close.off the research project. This may reflect the fgﬁt
that he was the only boy who had not attained right-eared
confroi of speech, and whose APP program had not been at
least moderately successful.

Kephart (1960) and Money (1962) suggest that visual
reversal errors are related to difficulties in body schema
which do not allow the child tJ impose proper spatial coordi-
nates on equivocal visual signs. -Shankweiler and Liberman
(1972) suggest. that sucﬁ errors reflect inadeguate sensiti-
zation to phohémic and articulatory differences in graphi-
cally similar letters and words. Tomatis (1972a) has indi-
cated that right-eared self-listening contributes to the
alignment of other lateral preferences, to better body schema,
and to clearer articulation of words. It is thus understand-
able that APP training towards the acquisition of the right
"leading ear" during the active auditory-vocal exe;cises may
have helped overcome-'visual reversal errors. However since

such training pufportedly enhances laterality, body schema

and articulation, it is difficult to determine here which fac-

“tor or factors may have contributed to the disappearance of

the reversal problems. Clarification of this issue awaits
further research.

Overall it can be stated that the first six research
expectations were met to some degree in four of the five cases.

The seventh and last expectation applied to only three of the
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five boys, and all three met this expectation in whole or in
part. The findings related to these research expectations

also indicate that four, of the five boys, Andrew, Charles,
ar

Darryl and Ernest, seem to have p;ofiﬁed appreciably from APP

training. Brian however may have:benefited frdm‘thetprogram

only to a limited extent. _”/ ™

-

The next section discusses additional findings that may

throw more light upon the nature and éxtent of the effective-

‘ness of the APP remedial training program for dyslexia.

Y
Further Findings Related“to APP Training

Ig addition to the results linked to the research expec-
tations, one can-indicate that all boys advanced by nearly
a full gfade'or more on the WRAT Arithmetic éubtest during
the 1l0-month APP training period. Improved concentfation
and ability to memorize times tables likély contfibuted to -
these gains. Moreover, Andrew and Darryl né:longer used
the external sign of counting with their fingers by the end
of APP training.

' Sustained attention and active concentration are con-
sidered prime ingredients in successfll mathematical calcula-
tion (Rapaport et al., 1945). It is‘interesting to note that
two of the boys who seemed to profit the mbsF‘frOm APP train-
ing, Andrew and Ernest, showed appreciable g;;E of 3 scaled
scorés on tﬁéir posttrainiﬁé WISC-R Arithmeéic subtest.

fhe area of attentional méchanisms deserves special com-

ment here. Aall boys showed signs of high arousal levels in
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" the early months of APP training, with increased attention .

span. Tt would appear that the boys had to learn to cope
with and focus their increased arousal level and ability
to attend in the first 2 to 4 months of APP training. 1Ini-
tial restlessness and overtalkativeness was réplaced by a

more relaxed disposition and more personally directed verbal-

,ization as the youngsters progressed in the program. In

most cases, the ability to concentrate improved gradually
over tﬁz full 10 months of APP training and did not falter

during the follow-up period. 1In terms of Brian and Charles,

‘variable mood tone and motivation impinged upon this improved

concentration over the last 6 months of the‘research prograrm.
, Theofeticaliy, this unexéected finding is particularly
intriguing. The review of the literature underscored the
fact that weak attentional mechaﬁisms.have béen repeatedly
linked to learning prébiems. Attention wés recognized as a
complex factor in itself, likely made up of ‘'various compo-

nents., Researchers in dyslexia and learning disabilities

have suggested that poor attention may be due to inadequate

_pPhysiological  arousal to support sustained attention (Huntexr

et al., 1972), to a lack of vigilance or sustained attention
jaroqsal

{(Noland and Schuldt, 197%3, to a lack of foéﬁssed
{Sheér, 1976), to distraétfbié&?y (Santostefano et al., 1965)

wane i

and to a lack of impulse or inhibitory control (Douglas,

n

1976) In view of the results of APP Ez?lnlng in these five

--case studled one magfyonder if all of these aspects may not

A e e
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" be attributed to a listening disorder as understood by Tomatis,
or if they may not all be fitted into an explanatory framework
dealing with excitatory-inhibitory processes (cf. Luria,

1961). This area seems rich in reseafch possibilities.

As indicated in the previous section, a more evenly
balanced ITPA subtest pattern was found in four of the five
cases after APP training. It,was recognized that a more har-
ﬁonious pattern could have resulted from repeateg‘testing
" rather than from APP traininé, and that more homogeneous ITPA
scores do not necessarily reflect integration among the sub-
test functions invol?ed.. Howevexr the fact that the repeat
WISC-R profiles for these four boys, obtained at an interval
of'over_a year, Qere in general more evenly balanced after
:ﬁPP training does suggest a possible harmonizing action co-

* inciding witq APP exercises. Moreover, it was observed that‘
two of the boys, Andrew and Ernest, came to speak, gesticulate
and maintain posture as well as eye contact in a more coordinated
and synchronized way over the course of the training program.
in view of these additional bits of evidence, future research‘

_into a possibie harmonizing and &ntegrative action of APP
tra%ning seems further justified. .

— TQF sleep patterns of Darryl and Ernest, the two boys

'whé lived in the CSC residence, wefe reported to have improvéd
after a month or two of APP training. \Eggy had apparently
-acquired sounder sleep with less restlessness, and they ap-

' parently awoke more easily in the mornings in.a refreshed
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state. This area was not investigated or reported upon in
terms of the other three boys who‘lived at home.

Again, it is interesting to note that improvementé in
mpod tone, concentration, self-expression and social intér-
action, and in motivation to learn all preceded aétual im--
proveﬁents in basic academic skills for all boys except Brian.

In the case of four boys, a need for physical cldéseness
and skin contact was apparent in the early passive stage of
APP training. The;e youngsters seem in good spirits, not
@epresseé or regressed, when they made their bids for close-

__ ness. Andréw, Brian and Charles made advances for closeness
f\Ebwards the Program Assistant while Ernest approached his .
mother. Three of these four boys had been described by
teachers or parents as "warmer". Tématis (1974} maintains
that the ear itself is a highly $pecialized piece of skin
and that changing the way the ear listens also affects the
cutaneous response of the body. Von Bekesy (1957} has drawn
" attention to skin sensations similar to directional hearing,
rbeats and harmonicsrof the ear. This area may be worth in-
vestigating in terms of physiological aroﬁsal aspects of
skin conductance and in terms of the %skin hunger" aspect of
affectional needs. -

all five Eoys improved to some degree in verbal‘sélf—
expression. Generally,'thgy came to express themselves with
less effort and in a more personal geﬁuine way. In three

cases, Andrew, Charles and Ernest, it was observed by parents
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and/or teachers as well as by the writer that the boys' ex-
preséion of thoughts had become more organized, logical and
succinct. This occurred after they had entered the active
phase of APP training. These three boys.attained the strong-
est degree of right-eared control of speech according to the
ALM.

All boys improved to some degree in social interaction *
over the period of APP training. Andrew, Charles and Ernest
seemed to have acquired a qreater awareness of the ﬁeeds of
othérs and of the appropriateness of relating on a give and
take basis. This more other-centered level of awareness
came about ;n the active stage of APP training. Again, these
three boys attained the highest degree of right "leading ear"
control of speech on the ALM.

The above indications of greater awareness of self and
others, and of more logically organized verbalizations, fit
into what Tomatis (1972b) calls socialized communication. He
states that this is attained tﬂrough righf?eared self-moni-
toring of speech, énd that such communication is a prerequisite
to true reading. Wepman (1962), drawing upon Piaget's in-
sightful observations on children's cognitive development,
has remarked ho& fhe evolution of reading skills roughly coin- -
cides with an increased seeking of external s&urces of satis-
-faction and with the transition from an egocentric to a socio~
cent;ic cognifiﬁé'arientation.' Wepman suggests that the

dyslexic childeéy fail to attain the level of a socialized
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cognitive orientation or ﬁafuration, and that this may pre-
dispose such a child to delinguent behavior at the same
time. In view of these points, it would be interesting to
relate Tomatis' ALM measures to Piaget's egocentric-socﬁa;
centric framework as well as to reaéing ability.

The reactions of two parents seems worth underlining.
Charles' mother énd Darryl's adoptive mother were both dis-
tressed with signs of.improvement and independence in their
children.. It appeared as if they.wanted'their boys to grow
up but without }etting go of them. Tomatis (1972a, 1972b)
states that many dyslexic children are still sitting, psy-
chologically speaking, in their mother's 1ap.' Further to
this, the reéction of two other parents also deserves COR-
ment. Brian's father had serious language and learning prob-
lems and was advised to participate in APP training with his
‘son as is often recommended in such cases by Tomatis. How-
ever this man's busy Work schedule q;d not allow him to be- '
come involved in the program. Charles' fathe;, once diag-
nosed as dyslexic, and still struggling as an adult with
communication problems, accepted the invitation to join his
son in‘;he training program. However this father did not
persist in this venture beyond 10 sessions. Both fatheré
provided poor models of socialized language as uhderstooa by

* Pomatis. This may have limited the degree of progress their

sons made in the research project. The area of family dynam-

ics as it affects dyslexia may contain subtle but powerful
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factors that have been overlooked in the §ast in trying to
fathom this complex phenomenon.
Finally, one should look at the p0551ble effectiveness of

APP training on the flve dyslexlc boys in terms of the diagnostic,
methods used initially to select these subjects: the APP cri-
teria and the composite operational definition of dyslexia.
Overall, iﬂ terms of A?P criteria, three children could be
described as having overcome their dyslexia: Andrew, Charles
and Ernest. In terms of the criteria related to the composite
definition of dyslexia, Andrew might still be considered dys-
lexic in view of his Learning Quotient of 87, however this
could be overlooked in view of his academic_achievement which
was generally at grade level, and in view of his high Perfor-
mance I which ﬁay have inflated hi;~degree of learning dis-
blllty according to the Learnlng Quotient formula. 1In gener-
al, it can then be sald that APP treatment seemed successful
in terms of Andrew, Charles and Ernest, and that they could
no longer be considered dyslexic.
| Darryl's APP program can be qualified as moderately suc-
cessful and he would have to be considered as mildly'aye4
lexic at the close of APP training. According to the Learn-
ing Quotient of 8? after the training program, a large dis-
crepancy still existed between his overall achievemenﬁ grade

[N )

and his expectancy level. Despite, improvements in basia

- . "

-word recognition and word understaﬁding,.Darryl had not pro-

gressed-sufficiently in his spelling and passage comprehen-
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sion. Consegquently, Darryl could still bé considered dyslexic
according to the composite definition of dyslexia although some
beneficialrgains did appear during the APP training program.

According to both the APP criteria and the composite
definition of dyslexia, Brian remained severely dysleiic after
APP training. He had improved mildly as a result of the

training program.

Streggths’gggﬁaégﬁnesses of the Present Research Project

The case stﬁdy\@gsign had definite advanéages in this
research project despite some weaknesses. Although all five
boys were diagnosed as dyslexic, each differed noticeably in
terms of diagnostic indicators, perceptual processing and
achievemept test resultﬁ. Each boy's APP érogram was applied
in an individualized way that respected his progress. Where
most of the researcq expectations were met iﬁ four of the
five 'cases, each case still presented interesting individual
features.{ For example, althouéh in four cases the main ITPA
gains océﬁrred ;n the auditorx-vocal channel and at the auto-
matic level, in no two cases were the initial profiles and
pattern of changes similar.

The time-series strategy had the particplar merit of
highlighting the process of chaﬁgg. For example it would
appear that APP training has an initial aréusal.or excitation
action that manifests i%self in restlessness,"Qvertalkativéness
. and increased'tﬁﬁugh poorly channelled attentional ability.

This would appear to be followed by increasing ability to

>
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focus one's attention and better direct one's energies. One
is tempted to think in térms of an early excitatory action
followed by increasing inhibitory‘control- This pattern,
which seemed to emerge in the first two to four months of
APP training, during the passive "filtered sounds" phase,
wéuld not have emerged in a simple pre-post design.

The time-series strategy also underlined the possibility
that some poorly developed visual processing abilities and
some impulsive response patterns may well have been overcome
through the use of overt verbal mediation or self-statements
that emerged during the early stages of APP training and dis-
appeared, becoming perhaps internalized, towards the end of
thg program. The contribution of such overt verbal behavion
may well have passed unnoticed in a simple befo;; and after
design. Such indications and process variables seem all the
ﬁore important in §iew of recent research in the field of
learning disabilities that has focussed on the complexities
of poor attentional mechanisms (Douglas,'197§; Dykman et al.,
1971; ngris, 1976; Hunter et al., 1972; Santostefanp et al.,
1965) and on the beneffls of verbal self-directions in the
control of impulsive responding or in the maintaining of at-~
tention (Douglas, 1975; Meichenbaum and Goodman, 1969).

The time-sefies strategy seemed to indicate that gains
in ITPK pérformance generally preceded improvement in academic
skills, a fihding in keeping With';omatis' emphasis on pre-

reading auditory-vocal skills and with the tenets of the per--

e
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ceptual processing schocl. More striking yet are the indi-
cations that major gainsain gqtivitf level, motivation,
talkativeness and social encougters‘preceded academic gains
in four out of five cases. These indications suggest that
need to take a fresh new look at thg nature of learning prob-
lems in keepihg with Tomatis' tenet that relational diffi-
culties may be at the Yoot of the auditory-vocal and learning
problems. The time-series design used here also supports
the use of more than one form or level of reading test in
dyslexia~-related resegrch since gains in reading did follow
a develgbmental pattern. All in all, the time-series design
aglowed the investigator to take account of the pattern and
érocess of change throughout the research project. The man-
ner in which results were obtained proved to be as important
and revealing as the final results in théﬁselvgs. |
Beyond these tentative findings, the pfesent design con-

tained certain weaknesses. Longer baseline aﬁd'follow-up
periods would have been desirable. Longer baseline trends
in perceptual ﬁrocéssing ability énd academic achievement
would have been_?specially helpful in providing more definite
control factors against which to.compare changes ;hat occurred
in theselﬁreas during the APP training program. Practical

. * time limits and héavy testing schedules were considerations
tﬁat_led to the adoption of the present research format de-
spite its acknowledged weaknesses. In future investigatiops

i T using a similar time-series strategy, the APP\ training pro-
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gram could be speeded up considerably. This would shorten
the intervention period and allow for longer baseline and

follow-up periods. Tomatis (personal communication, 1977)

vy’ &
-1

has indicated that a dyslexic child can comfortably endure BeCy
up to six half-hour training sessions a day in a more inten-
sive APP program éver a shorter period of time or over inter-
vals that interfere less with school attendance.
The fact that no control cases were used in this intense

case study design does limit fhe degree to which the gains and
findings can be attributed to APP training. The chanées and
improvements noted in perceptual processing ability and Ecademic
skills can at best be described as coinciding w;;h or paralleling

P training: these changes and gains cannot be interpreted

thin é cause-effect framework. Even with the provision of a
longer baseline, the contribution of such factors‘aslmaturation
or human attention could not be readily ruled out. Consequently
future research in this area using the case study design would
do weli to include Tontrol cases or a control group. The
contfbl subject (s) should be carefully matched to the experimental
subject (s) , taking account of some of the previoﬁsly‘mentioﬁﬁa\
subtype classifications for dyslexia.

The possibility comes to mind that the ITPA and achieve-

ment test resulté may have been inflated because of repeéted
teséing and a learning effect. However the yriter actually
suspects an underinflation of the results because of a bore-

dom effect manifested by most of the boys over the last two

A ]
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or three testing sessions. One must admire fhe endurance
of the youngsters in cooperating with all the assessments
involved in this project.

The observations gathered throughout the investigation
proved helpful in discussing and interpreting some of the
test findings. However these observations were gatﬁered in
a relatively unstructured manner. It seems to the writer
that more systematic behavioral data gatﬁering would havé
enriched the present findings even further.

The manner in which the present case studies were con-
ducted could be improved upon further by employing a "multi-
ple baseline across subjects" design using a "time-lagged fﬁﬁ
control", as illustrated by Gottman (1973) as well as by
Hersen and Barlow (1976). With such a design, baseline data‘
are gathered unti} stable tggnds are éttained,*gnd the treat-
‘ment is introduced in only er case at a time until baseline
-éhénges arg obtained for the case in gquestion before éroceed;
ing to the next casé. Such a time-lagged condition helps
control fér external threats teo validity. such as hiétor%gal
or séasonal change. - The time—lagg%d design would have lent -
the experimenter more confidence in interpreting the results

that coincided with the intervention.

Future Research Directions.

In keeping with findings and indications discussed in

the-pre jus sections, further single-case time-series studies
. )

-

of the effectiveness of APP training on dyslexia could focus
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on the areas of attentional mechanisms, vigilance and concen-
tration. Autonomic or physiological measures such as the
.EEG, evoked potentials or orienting responses may be used to
this end. °"Less costly and perhaps more reliable behavioral
daﬁa may also be employved, as suggestéd by Douglas (1976).
For example, Bryan and Wheeler (1972) and Bryan (1974) have
found that the amount of time spent on non-task-oriented be-
haviors, as determined by observational meané, is related

to learring disabilities. A third alternative involves the
use bf simple tools such as the Continuous Performance Task
(CPT) . (Rosvold, 1965) and the Matching Familiar Figures Test
of Reflection-Impulsivity (Kagan, 1965). Meichenbaum (1976)
has indicated how such simple tasks can be analyzed into
their cognitive-functional components for greater pay-off in
terms of process variables rather than performance outcome
alone.

Other areés worthy of similar forms of investigation

are those of verbal behavior, with particular attention to !
clarity of self-expression, the personalized’pature of se%f-
gkpression, and the use of érivate sPeech:ofIa self-informing
or self-regulating nature. Changeé in pgsture, in motor co-

ordination and sleep pattern may be studied in this way.

oo . ’ B . .
Changes in the qudlity and quantity of social interactions

e

during APP trainigg\hiso merit closer study.
The study of adolescent or adult dyslexics might prove

fruitful since they could report on felt changes throughout

=
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the period of investigation: this might yield further clues
as to the nature of changes under APP training.

The aéea of spelling seems worthy of special investi-
gation in terms of what type of gains might be expected from
APP training and how APP might be used to better advantage for
words that do not follow the regular gognds_of the Eng}ish
language. Furthermore, there is some suggestion that_reversal
problems might yield more to the active auditory-vocal exer-
cises with emphasis on right-eared self-monitoring of speech
rather than to just the passive ligtening exercises.

Traditional multisubject resej}ch designs might be used
to study the perceptual integration aspeet of APP training.

A pre-post research design with a contyol group, using a bat-
tery of sensory and perceptual tests, ﬁight indicate whether
APP training-does exercise a harmonizing effect as s€en in
subtest ﬁ?ofiles, as well as an integrating effect;ag seen”
perhaps in thé ihtercor;elation matrix Qf-subtes;isébres.
Guthrie (1973) found ledrning-disabled children characterized
not so much by gﬁlower level of reading subékills as by a
lack of interfacilitation among subskills whereas normal
'readers sﬁowed evidence of a higher degree’of inteération

between subskills. |Mykl§bust et al. (1971) have shown, on

the basis of the intercorrelation matrix of a battery of '

L

tests, that the mental zyilities of learning-disabled child- .
Ten are structured différently. Given Tomatis' (1978, 1980) f

"
- . -.-- recent emphasis on the supposed integrative nature of APP

!
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training, an investigation into the integrative effects of

' the APP program on dyslexic children seems indicated. Tests

of vestibular functiening, proprioceptive functioning and

motor cooréination aloné with the ITPA, in the manner adopted

byﬁAyres (1969, 1972, 1978), would seem apﬁ}opriate in such

a study. ‘ ‘. : e
'Further group comparison research could be conducted

on the diagnostis_gimensions of APP such as the Tomatis Listen-

ing Test (TLT) and the Audiolaterometry technique (ALM). Both

methods are complex and-require soﬁe experience in theirﬂuse.‘

StetiStibal evidence of the réliability and‘valieity of these

instruments seems desireable, as does the pfbvision of some

Adeveleﬁmental norms. - In regards to the TLT, the avairability‘

of clear interpretative criteria and guidelines would facilitate

the investigation of APP programs. In looklng over the few

1

guldellnes and TLT proflles presented 1n this the51s alone,).
it would appear that dyslexic children can manifest defective

lfétening ability in more than one way, such-as closed selectivity
er weakness in speech related frequencmes Perhaps a scorlng
method could be' developed to- con51der the various d1men51ons

of the test, and to perhaps prov;de an overall global score

capable of clearly differentiating between_dysiexic and noﬁ—_;

- dyslexic groups. Such a scoring syetem could be used for -

r

diagnostic purposes é%'well the more systematic monitorihg
‘of-the effects of APP training. Future research could also*

contrast the TLT %o a standard audlometrlc hearlng test to

-
wd
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4 ‘%
. -

ver%fz/;o what degree the %LT_actually does constitute an ad-

vaﬁtage over fecegnized‘psychop;§§ica} methods. The ALM,

. which measures_guditory laterality in the act of speech,

could be-cqntziited to the currently employed dichotic tech-

research findings that right-eared ¢ trol of speech might be
related to clearer expression of onefs thoughts as well as t

a more socialized or less egocentric form of interpersonal

;elatioﬁéhips. The ALM techniqd&__ s seems rich in research
possib?lities. 7 '
The case study format was emplo-‘d in the present study

in the hope that it mlght also p01nt out whlch type of dys- ~
lexic child mlght proflt the most frOm APP tralnlng. However
the effects of the training. program on the five boys were

too diverse to attempt to clarify thms issue here. " Neverthe-
less the erter suggests that the effects of ABP tra1n1ng
might be studlea Wlth certain subtypes of dyslexic chlldren-
such es those whose perceptual problems are predomin Y
auditotf er mainly visual in nature. Or again dyslexic Chi}d—
ren w1th or without a familial pattern mlght be studlqd It
would be" pattlcularly 1nterest1hg to study two groups of dys—
lexic cﬁ;ldren w1th a hlgh famlllal 1nc1dence of the disorder:
in one group, APP tralnlng could be given to the child alone,

and the results here could be contrasted to the second group

where dyslekpc family members jolned the child in the remedlal

program. Such an approach might thrcw llght on the questlon
|

[

- niques. In a ditian, there is some suégegtion in the present
k : o - : .

~
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- of to the degree to which familial or socio-linguistic factors
affect the dyslexic child.

In the final analysis the present project, exploratory
in its infent, hés brought forth tentatiﬁe findings and indi-
cators that point to a number of areas worthy of further in-
vestigation, both in terms of intensive case study and multi-
subject research designs. The preseﬁt intensive case studies,
'aespite inherent weakﬂesses, have béen fruitful in providing

« a number of research leads and a better understanding of the

nature of APP training.
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L The Three Integratorsl ' .

HYana sensorimotor tracts, to the auditory apparatus._ In the:

mon\/ors the relatlonshlp of the organism Wlth 1ts environme

+ .

The nervous system as-a wnole is intricately ‘linked, v%e N
a function;l complex cemposed of three dominant sensemqtqr_
course of our research on the ear wq have been eble7tpyidentiﬁ . T
ty these three tracts as follows: "{ o - {
; .'l) the vestibular (or sbmatic)‘integrator ‘ | . ¢
.tjiﬂ the visual (or spatial)‘integrator _ | ‘- L. i

3) the cochlear (or 1inguistic)_integrator

’
Ll

" The Vestibular Integrator -

It has been amply demonstrated, both phylogenetically and . . TR

ontogenetically, that the sensory abparatus we know as the‘eery o

. 1s simply ap external attribute of the-E%:ebral sortex. The . B

cerebral cortex itself is merely a concent tion of vestlbular . : <

nuclei located 1n the medulla oblongata zQne of the nerve axis. .

It is through the area of 1ts vestlbule that the ‘ear
whether staglc pr dynamlc. The vestlbular zone prov1des the
necessary stlmulatlcn-so that the cortex W111 be bombarded

w1th suff1c1ent 1nformat10nal "bits" to ensure optlmal develop— ‘ ’

ment of-the organism within its speciesw In otEeF qpsds, the . ;{
'labyrinth.acts as a generator, supplying the nenxous sfstem .
"with the energy it requires. b;‘ | . . . e l? B
. a N .';& | | ’ ' ) : ' -
'l'ﬁ A. ‘Tcmatis.heiudio Psycho-Phonology- y: New éhallenge \”7 - }l -?f '

Paper presented at -the Symposium on Audlo-Psycho—Phonology, ‘Q :
Potchefstroom University for Christian Higher Educati®on, . Co e
Potchefstroom, South Africy, Apr:Ll 30,,1930, 20-26. L > Ol
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" At the embryonic stage of foetal life, the cortex, and
the labyrinth attached to‘it, indﬁce sfructuralization of
the entire nervous system. -This ontogeﬁetic'sequence, whose
evolutionary development is also clearly téaceable phylogenet-
ically, brings Q; irresistably to the concept of intra-uterine
listening aptitude. In our research, once we had understood
the nature of pre-natal auditory perception, we were then
.able to develop numerous therapeutic strategies based on it.

The development of direct and overlapping efferent vesti-

'buloépinal nerve fibers &nd, witﬁ the evolution of the archeo
and péleocerebellum, the development of the afferent tracts:
of Fleschig and Gowers, combined to create the vestibular
compléx'that enables the organism to relate to its environ—
ment. Two final acquisitioné, secondary‘énd hence mbre recent
th;n the yestibular nuclei, are the emboliform nucleus‘and
the central portion of the red nucleus, inciuding, of course,
their olivogpinal and rubrospinal tracts. Together, this
grouping forms what we have called the "vestibular (or séma~l
tiec) integrator". - Both pre- and post-qatally,tit controls-
body image impressién feiﬁforcement and also kinesthesia, or
the sensation of bodily movement in space. From the fore-
going it will be clear how this structure, the vestibulaf
integrator, prepares the human body for its ultimate'tagk as

-

the instrument of language. -~ ,';

¥

The Visual (or spatial) Integrator

Phylogenetically, the next evolutidn occurring in this
" )
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neuronic nucleus was thg additicn to it, of the visual, .or

i . . .
spatial ‘integrator. For millions of years -- a relatively .

-
-

short span in térms of eternity -- this visual intégrator
superceded and dgminéted thé vestibular integrator,lobgiging
living creatures to circulate in space solely under visual
guidance. With the advent of the mammalian'species, however,
Ehe labgrinth regained its forme; dbminahce, forcing the | v
visual analjsef into a subordinate role. Simultanequs con-
, trol is now exerted at the anterior roots of both medulla
~and medulla oblongata through the vestibulo—mesencephal%e
tfact, which is then, in turn, able to assume,contéol over
, -  the mot;r nuclei of the VI, IV and II cranial nerve pairs,
‘source of motor nerve functioﬁ for the eye. This developmenf
resulted in increased eyeball mobility and in anthrbpoias, |

eventually resulted in binocular vision. The catalyst for .

this evolutionary step was the powerful agtion exerted by

the vestibular labyfinth on the visual integrator, reinforc-
"ing body image impression and enabling the organism to orient
itself in the environment and perceivé the environment's

S

characteristics. - o g

[

The Cochlear (or linguistic) Integrator

The last stage in the integrative segquence is purely
v - - \
inductive rather than evolutionary, a product of-that highly
sophisticated structure unique to man: language function.

’

Stimijated by language potential, the vestibular labyrinth

i

i
‘
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-- that is, the utricule, its semicircular canals aﬂa the
saccule -- which operates like a gyroscope for controlling
the.ordﬁnism's spatial equilibrium, acquired a new addition

to 'its physical panoply. This was the cochlea. To the gyro-
scope was added a'sextant;,to the menitor of equilibrium, a
monitor for navigatidh. Now, while the iébyrinth maintains
the organism's eguilibrium in the environment, the cochlea
navigates’ the organism through:the environment. And with
this adéed ability to navigate came vertical posture: when

man acquired ?he‘abiiity to sense where he was going, he was
Ehen able to stand upright. No longer a prisoner-df physical
and visual contact with thehground, he becamé an antenna, a
neurological radarscope able to send and receive messages,

éo relate to the environment without necessarily either touch-
irtg or séeing it. Standing upright, maintaining his equil?b-
rium, na&igating successfully by means of an innaté control
center designed to receive, send and monitor messages, man‘
then became capable of the most sophisticated, most abstract
performancé of all: the reception and transmission of speech. ~

.

Langluage function's ultimate induction -- vertical posture —-

provided the thsical fields necessary for the analog trans-

position from language potential to the speech act itself.

The body must assimilate language in ‘terms of both motor and

-sensory function in order for human speech to materialize.

When man speaks, he speaks with his entire body; and it is

his entire body which acquires, absorbs and memorizes the

[ ST A L PGSR TR RPN
N e
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N

structures and informatiqn necessary for 'speech to ocﬁur -
in fact, memory itself is no‘mére than the product‘of a
psycho-sensorimotor process.

'Embyroloéically speaking, it .is the development of the
éochlea that determines expanded cerebral function in the
organism. The extra-pyramidal zones_increase in size, pro-
jecting motor feedback of greater complexity to the cerebel-
lum via the temporo-pontine éract,ithe ponto-cerebellar tract,
the parieté—pontine traqt and, recursjvely, via the cerebellar-
denfato-rubro;ihalamo-co:tical tracts, with sensory feedback
travelling via the spino-thalamic tracts and the tracts of
Goll aqg Burdach. It is this f?nctional ensemble that we
have chosen to call the "cochlear integrator".

The cochlear integfatpr links the.cortex to the cerebel-
.lum, relaying gomatic messages to'the labyrinth either direct-
ly or after they have been préviously processed by the éortex.
Assimilation of'thesg.signéls enables the labyrinth, through
‘the pyramidal nerve cluster groupings it domiﬁétes, to c¢oordi-
nate and exert cybernetic control ovér the entire range of

bodily posture agd gesture, both spontaneods and voluntary.
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red nucleus .
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Figure A. ‘The vestibular (or somatic) integrator.
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eye -
optic nerve
thalamus
: lateral geniculate body
= optic radiation —_
pupil nucleus of -the III nerve
vestibular nucleus '
vestibule
;. tectospinal tract
100 : -optic zone
11 ¢ nucleus of III nerve
12 : nucleus of IV nerve
) 13 - nucleus of VI nerve :
. . o 14 : vestibulo-mesencephalic tract
. 15 : ciliospinal centre of Budde

IO OO~ RO

Figure B. The visual (or spatial) iﬂgggrator.
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A4
1l : cgchlea
2 :. lateral tract of Reil
3 : medial geniculate body
4 : auditory zone '
5 : sub-auditory extrapyramidal zone .
6 : temporo-pontine tract of Turk-Meynert
7 : HNuclei of Pons
B : ponto-cerebellar tract
9 : dentate nucleus
[ 10 : dentato-rubro-thalamic tract
: 11 : red nucleus

12 : thalamo-cortical tracts

13 : thalamo-frontal tract

14 : thalamo-pontine tract

15 : thalamo-parietal tract

. 16 : parieto-pontine tract
17 : eye ’
- 18 : optic zone’

19 : sensory fibres .

20 : thalamo-parietal sensory tract

21 : parietal zone -

--_"——__'h-__‘ - » - - lI
Figure C. The cochlear (or linguistic) integrator.
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- Table A
The Approximate Mean Age-Grade Table
Stated in Years and Months
- SEPT. OCT. NOV . DEC. JAN. FEB. MARCH APR. MAY T JUNE
GRADE 1 ‘2 P 4 5 6 7 8 9 10
K 'l-3 5= * 5-5 5-6___ 527 5-8 5-9 5-1D 5-11 6-0
1 6-4 §=5 6=6 6-7 6-8 6-9 6-10 6-11 7-0 7-1
2 " 9-4 7-5- 1= 7-7 7.8 . 7-9 7-10 7-11 8-0 g-1
3 8-5 8-6 8-7 8-8 89 8-10 g-11 9-0 9-1  §-2
4 9-5 9-§ 3-7 9-8 9-9 9-10 §-11 __ 10-0 101 10-2
5 10-6 10-7 10-8 10-9 10-10 _ 10-11 L-0 111 11-2  11-3
6 ©11-5 11-6 11-7 11-8 11-9 11-10 11-11  12-n 12-1°  12-2
7 12-5 12-6 12-7 12-8 12-9 12-10 1211 130 13-1  13-2
8 13-5 13-6 13-7 13-8 13-9 13-10 i3-11 14-0 ‘14-1  14-2
9, 14-4  1a-5 ' 14-6 14-7 14-8 14-9 14-10  14-11 _ 15-0  15-1
10 15-4 15-5 15-6 15-7  15-8 15-9 15-10  15-11 _16=0 _ 16-1

Form A.C. 7 :
Auxiliary Education:.Servicea Division
Special Educational Services Branch.




-y

AFPENDIX C

i

" PROCEDURES FOR THE EVALUATION OF THE

DOMINANT EAR - AUDIQLATEROMETRY




~ 375

-

Procedures for the Evaluation of.the
Dominant Ear - Audiolaterometryl

N |

' . General Notions

hY
This part of the APP assessment is carried out with E&e
. : R . % '
Help of t audiolaterometer, an apparatus designed tq reveal

a subject';

L]

vocal output. The audiolatefometry 5test' (ALM) therefore indi-

dominant ear, that is to say the ear that controls

. cates how the SuﬁjeCt'Bfgﬁ/Lis liétening s§kills during verbal
expression. This important test completes the three main
dlmen51ons .0f the administration of: the Tomatis Listening

-

T?st (TLT): spec1f1cally, establishing listening thresholds,
- s;atialization and selectivity. o
The audiolateromeﬁérrallowslthe-diagnostician to obtain
k\\;_ measurable results in tg;ﬁ§.of scores. The apparptus itself
should not be confused with the simple balance system of a
-sEe;eopﬁonic amplifier: the latter brings into play a sinélé
amplification channel using a central potentiométe£ to divide
thé energyrload.into‘twéﬁ@gzggjﬁgggtributiné tﬂié load to one '
part or side in p?ﬁﬁégg;on to'the‘energy withdrawn fromlﬁhe
other., The total energy traveliing acrgss the potentiometer
a}ways reméigs identical: the saé; en gy.;ﬁarge can be.
~collected at the output ievel, iﬁzthis case'from.thé ear-

phoneé or speakérs; Such a set-up cannot provide a proper
. - - h

estimate of auditory laterality because it does not take into

*

l.Translated and adapted from.Ja Passation du Test d' Ecoute,
Centre du Language, Paris, 1978, 21-26. iy
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account the dynamics of the ear. It,is important to be able

to determine how audition functions- under conditions that

¢correspond best to the organism as it adapts to the language
task. ' : LN,

.' : , RE
In regards to the audiolaterometer, it consists of an

electronic device.used with a two-channel amplifier, or with
two identical amplifiers, or again with the amplification.

system built into the Electronlc Ear (EE) apparatus., The

essential operative fact,heﬁe 1s that the two outputs from’
. . (\‘
these amplifi€rs m matched for inpedance as they ente
~

the two ontputs 6f the au&iolaterometer,'and they must_also \
. ‘ :

be balanc F,_that is to say they must:each carry the same

energy ha;ge,i When this/energy load is introduced into the"

audiolaterometer, it is distributed to two earphones via .

identitgl control potentiometers, one{;;;1EQch earphone. .The'
. [ 4
quantity of energy received depends on the opening of the

. potentiometers. If both potentiometers are regulated to a

setting of_53 for example, the energy lcad will he identical

for both earphones. A galvanometer controls the energy at

‘the atidiolatejdometer input level so that the exact quantlty

of energy being received and distributed is, always known.

RY

‘At a setting of 5 dn both potentiometers, outﬁuts to both

-~

earphones will be 50 decibels, an intensity easily perceived

by normal subjects and corresponding to the dynamic qualities

Aof the ear.

At the beginning of the ALM test, the subject is asked

R e e . .- e e e e D e e R e bt I TLY 25
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. o . - i .
to speak into.a microphone and receives balanced feedback

throygh the eérphoﬁes since both control potentiometers, that
e,

N t
for ®he left ear and that £ he right ear, are set at 5.

'-J' M + -
- Maintaining this value for the right ear only, the examiner

starts to modify the sound intensity introduced into the left
ear via its corresponding potentiometer: left ear intensity

. ]
2, until noteworthy changes are perceived in terms of the

" is gradually decreased tj“4, and then to 3 and afterwards to

-

subjecﬁ;s vocal expression, facialégﬁftureQT pdsture and
motions. One should look for a more mobiie yet relaxed
facial expression, "a lighter and better modulaéed voice, a
relaxed yet upright posture. In reducing the feedback in-
tensityrof the suﬁjgct's voice to his left ear, while main-
taining the right ear feedback at the initial level of 5,

it can thus"Béeroven that the left ea}.was used predomi-
nantly up till this modification to’cohtrol'speech: three
units of energy (5-2) or 30 decibels had to be withdrawn
ffrom the left ear to allow the right ear to assume its lead-.
ing role in the control of speech and to trigger a series

of desireable expressicnal correlates.

- :The audiolaterdmeter thus permits the examiner to recog-
.nize and document in scores a subject's self-lisfening cap-
ability in the act of speech. According to APP theory, it.

4
also allows the examiner to evaluate the subject's desire té

- f

be involved in the world of comm?nicatipn and close encounters ’

r

since right-eared self-listening is considered the most

L.
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direct ana‘efficient route to verbal contacts with others.-

Instrumentation

As suggested above, to give the ALM test, the examiner

must havg-the following equipment at his or her disposal:

~ 1 microphone g

-1 Electronlc Ear (or a two-channel amplifier; or two
identical ampllflers)

’”

- 1 audiolaterometer
- 1 headset (two earphones)
The Electronic Ear apparatus and the audiolaterometer

. L ]
are only available from the International Association of

'-Audio-bstho-Phonology, 68, Boulevard de Courcelles, 75017

Paris, France.
t

Beguiating the Equipment

Before proceeding to the evaluation of auditory domi-

nance, theexaminer must carry out a number of operations to

check and ré&ulate-;he equipment involved. Towards this end,

the subject is asked to be seated in front gf the examiner
while the examiner verifies that the potentiometers of the
EE and of the audiolaterometer are properly positioned.

"a) Regulating the Electronic Ear

Since only the amplification system of the EE is
being used, all other input or modification systems
are turned down completely.

- Tape recorder input:

"
o

"
o

-~ Gating switch
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Delay switch : 0

- Upper Ehanhel'bass : 0

Upper channel treble: 0

' - Lower channel bass : @)

- Lower channel treble: 05

Regulatioﬁ of the microphone input and of the output
-voluﬁe is carried out at tﬁe beginning of the ALM

procedures per se.

.b) Regulating the Audiolaterometer -

‘ - Potentiometer, right ear: 5
- Potentiometer, left ear : 5
Administration of the audiolaterometry Test

A close-up illustration of the audioclaterometer is pre-

sented ir Figure D. A depiction 'of the proper setup for
administering the ALM éest, using the EE apparatus as an ampii-
fier, is found in Figure E.
At the outset, the examiner starts a conversation with
e subject in order to properly adjust the micréphdﬁe -

input and volume-output potentiometers of the Electronic Ear.

a} Setting the microphone-input level |
This is done in consideration of the total input in-
tensity, including the noise-of the surroundings, the
examiner's voice and the subject's voice. This inten-~
sity can be estimated visuaily on the basis of the

oscillating needle ‘on the VU-Meter which should dis-

-
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place itself in the middle range of the calibratéd )
dial. : ' l

b) Setting the volume

. This concerns the output volume switch of the EE ap—.
paratus: the proper setting takes account of the sub-
ject's auditory sensitivity. The subject should be i
able to comfortably perceive sound without the loud- ]
ness being dﬁéturbing.. To this end, the examiner’
regﬁlates the voluméﬁﬁhtil the subject indicates
/ that he or she hears-well. . | t
Following these preparatory, steps, the ALM test proper ]
can. be given: this.will reaEI;; sharp perceptual skills on §
the part of the examiner who must listen cagefully to the

subject's voice while watching closely for facial, ?9stural, :

'gestural and other bodily changes. Often only one of these

dimensions, for example changes in voice flueﬁcy, will allow
the examiner to clearly determine the test results.

The subject is asked to talk to the examiher or to an-
swer questions given by the examiner, while the latter increases
or diminishes the subject's left ear feedbéck intensity via
the appropriate potenticﬁeter on the audiolaterometer. The '
examiner must carefully follow changes in the subject's voice
and bodily features as changes in auditory control are brought
about gradually. 'Such an evaluation presupposes that the

examiner possesses refined listening skills sensitive to

tonal and rate differences that will indicate at whgt point
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Figure E. Setup for administration of the Audiolaterometry

test in conjunction with the Electronic Ear.
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the subject's voice and bodily characteristics reveal acqui-
sition or.loss of the leading ear dominéﬁcé for speech. ~
Often the examiner must rely heavily on modifications
that occur on the subject's face, and more séécificallylon
b
changes around the mouth, to determine the sought-after
tfagéitioﬁ point. Tomatis has indicated that there exists
a right mouth and a left mouth, and that one or the other
is usually dominant iﬁ regardg to its mobility during
speech: thus it can be said that the subject “tqlks to the
.right" or "talks' to the left": If the subﬁéct alternately
speaks to the right and to the left, one can usually find
a rhythm probiem somewhat akin to ‘stuttering. This éiagnos—
tic approach tgerefcre ﬁ?quires that the examiner look close-
ly at the 'subject who is speakiné to see how this person's :
face and mouth behave dufing vocal emission and as’ left ear
feedback is varied: it is %mportant for the'examiner to note
“at what se ng on the audiolaterometer the most distinct i
changes iggﬁﬁbal‘and facial expression occur. '_
__GemeFally the examinérrwill have to deal with two types
of! individuals while giving the ALﬁ test: these two types.

will be examined more closely for illustrative. purposes.

- a) The left-eared and left-mouthed subject

-

‘'This subject presents himself or herself with sbme
or all of the following characteristics:
- a low, flat and monotone voice; : -

e 7f slow and hesitant verbal flow;
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- brief exchanges, difficult dialogue, vague qﬁ
) fuzzy thoughts; - _ |
- facial musculature active on the léft side and
inert on the right side.

These characteristicﬁ are those of a person whose left ear L
is dominant inbregards to language activities. The examiner,
" upon noticing these telltale signs, will diminish the inten-
'bity of left ear feedback using the audiolatérometer until
the subjegt can control speech by his orlher right ear. The
changeover point manifests itself in changes in thecvoice
which becomes glearer with more timbre and modulation, in . [
mobilization of the right side of the face which becomes
quite animated, occasionally in én improvement in posture ) 3
which becémes more upright and relaxed. °'The setting on the [
audiolaterometéer's left ear potentiometer that triggers this
changeover indicates the degree to which the left ear is
habitually dominant in comparison to the right. This is
indicated in the boxeslto the right and to the left of the . i
listening test grid as illustrated below in Figure F: this [
shows that the left ear?input had to be diminished by 3 units
(5-3=2) of intensity, or 30 decibels, before the right ear
could assume its leading role in controlling language. [

4

b) The right-eared and right-mouthed subject |

If} on the other hand, a subject presents the fol-
lowing: _ - : : |

- a clear voice, well timbred and well modulated,
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4
rich in harmonics;
. = guick, precise and effor%less verba%b?utflow;
- - constructive verbal ekch&hge and easiFy engaged

R dialegue;

- a mouth and facial musculature mobilized to ﬁhe
right during speech;

then these are the characteristics of right-sided

language.

The examiner, always maintaining the right'ear poten£i0~
meter at a setting of 5, will play on ;he %eft ear poteﬂtio-
-meter to discover how much energy must be added to the léft
ear feedback in order to dissolve the right ear control of
speech. The setting or number corresponding to the changé~
over to left—siéed speech with its typical correlates, will
give an indicatior of the subject's auditory-vocal dextrality.
For example, in the hypothetical case illgstrated in Figure
G, the examiner had to increase the intensity of left ear
feedback by 2 units (5+2=7) or 20 decibels before upsetting

right ear dominance of speech and language. N

The importance of the ALM,in the APP assessment battery
cannot be overstressed. At the same tlme one must recognize
that this test requires a good deal of skill and experience

for proper administration and accurate results.

d,
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