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Abstract

This thesis investigates the effects of added tactile
and vestibular stimulation on a group of twenty seven
institutionalized, multiply handicappedlchildren bstween
the ages of two and eignt. The greatest disability of
each of these children bad been judged to be mental retar-
dation., All these childresn live in the same institution
and their routine is similar. This routine includes many
and varied activities. Three randomly selected groups were
randomly assigned to one of three programs. The first re-
ceived individual, added, specific tactile and vestibular
stimulation from a therapist for a twenty minute period five
days a week for six weeks. The second group spent a similar
amount of time with the physical education director. This
program was carried out in a small group settinz. The third
group received no added program.

Although selected largely from one ward, the nature of

"multiple hzndicap" makes it almost impossible to divide

- these children into matched groups. It was found thzt group

two was botn higher functioning (physically and mentally)
and more bomogenéous than either of the other groups. Group
three was more homogeneous tnan group one.

All the children were assessed for.reflex status and
the abiiity to follow a moving object with their eyes twice
before the trestment period and twice immediately following

it.



The results of the study were inconclusive. Two members
of the experimental group showed gains in their ability to
follow a moving object with their eyes. These gains were not
statistically significant. -

It was concluded that the method os assessment used to
determine the individual's. ability to control primitive re-
flexes was not dependable for this _ type of child. Factors
which may have influenced the dependability of the method,
which include size of the child, willingness or ability to
cooperate, seizures and medications are discussed in the final
chapter. Thers are definite implications for therapists and
class room teachers who work with children of this nature
which are also dealt with here. Finally indications of need

for further studies and the dirsection these studies might

follow are consgidered.
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Chapter 1

Could only one characteristic be used to distinguish
the mentally retarded from the normal child, that
characteristic might well be the mentaily retarded child's
lack of lively, productive curiosity concerning his
environment. We know that from birth the normal human
baby begins to explore his world. Why then do some chil-
dren not show this typical response to their surroundings?

The infant is born with stereotypsd patterns of move-
ment, reflexes, which dominate his activities. In the
normal child the brain receives consistent information con-
cerning this movement. It is able to organize, interpret,
use and store this information by a process known as in-
tegration. In this way the information received from body
movement, initially reflex, is used to initiate further
movement which within a few days becomes less stereotyped
and more purposeful. Some children seem to be incapable
of such integration and retain some or all of the stereo-
typed patterns. These dominate their actions and inter-
fere with the development of purposeful movement, which
would enable them to explore and learn from their
environment.

The central nervous system (CNS) develops in an orderly
fashion from the spinal cord up to the cerebral cortex. 1In
the develoéing human, oral tactile function develops one

to seven weeks after fertilization, followed by vestibular



function, twelve to seventeen weeks after fertilization
(Gottlieb, 1971, pp. 67-128). This development, even
in intrauterine life, is dependent upon sensory stim-
ulation and use for normal development; and upon gene-
dependent physical development of the CNS itself.

Under certain circumstances a child is unlikely to
make the transition from stereotyped to purposeful move-
ment because faulty sensory information is reaching his
brain. It has been hypothesized (Ayres, 1973) that besides
outright non-function of a sense organ, the organ may bs
50 sensitive to sensation that the whole organizm is over-
whelmed, in which case the child avoids activities which
impose that sensation upon him. On the other hand the
organism may need stronger stimulation to produce a re-
cognizable experience. This sensation the child will
ignore because it is subliminal. The system itself may
be faulty and/or the stimulus may produce inconsistent
feedback. The child disregards this stimulus as msaning-

{ffﬂf less. He may also find himself in an environment in which
there is a dearth of stimulus-provoking material to inves-
tigate. This may well happen to the physically handicapped
child who is limited in ambulatory and/or manipulative
skills.

Although the human brain is not mature before the
lats teens'or early twenties (Moore, 1973, p. 29) touch,

the vestibular system, sight and audition are capable of



function at birth (Gottlieb, 1971, p. 89). Should one
or more of these systems not be capable at this time,
the beby 1s deprived of the tools of investigation:"The
learning of movement is entirely dependent on sensory
experience; sensory input which not only initiates but
guides motor outrut." (Fiorentino, 1972, p. 7.) "He
functions as a . . sensory-integrative-motor-sensory-
feedback-system" (Moore, 1973, p. 22).

The nervous system develops and matures through use.
There are at least three factors to be considered: genetic
endowment, the environmental demands and rewards, and the
interplay of these two upon one another.

To quote Sperry (1965)
Between the strictly inherited organization

of the behavioral networks and the strictly ac-

quired, we recognize an important intermediate

realm of nervous development in which funection

and growth go on simultaneously with mutual in-

teractions. The anatomical effects of functional

influences during these stages may not be large

or even visible under the light microscope, but

the minute differences may be critical in terms

of behavior, especially with reference to human

childhood.

The tactile and vestibular systems are the first senses
to become functional. Because of this and the fact that
they both feed heavily into the arousal, or alerting, sys-
tem, Ayres (1973), deQuiros (1976) and Webb (1569) have
postulated that normal development and optimal use of the

brain depend on the integrity of these systems. They ad-

vocate treatment'programs which depend on tactile and



vestibuler input given at the highest level acceptable

to the child. They feel that such input will encourage
and enhance the integrative abilities of the brain so

that higher centres will be able to submerge and integrate

reflex patterns into purposeful, coordinated movement.

Statement of the Prcblem

This ralses the question: will a program of high
tactile and vestibular input, administered over a period
of time, influence the child's ability to control reflex
activity and enhance coordinated use of the eye and eys-
hand coordinstion. Can this be observed in a number of
institutionalized children each of whose greatest problem
is described as mental retardation?

" is sometimes used to re-

The term "haptic processing
fer to the integration of tactile information with inform-
ation concerning the body's position in space, kinesthesia.
Kinesthesia in the early stages of development if largely
dependent on the integrity of the vestibular system.
Chalfont and Scheffelin (1969) say, "thers is need also
to determine if training can improve the selection and
organization of kinesthetic impulses for bringing about
increased control over voluntary movement (p. 16)," and
"a major issue which needs to be resolved is whether or
not it is possible to improve tactile-kinesthetic abil-

ities in children whose tactile-kinesthetic sensory

modality is distorted or deficient" (p. 47).



In the following chapter this paper will review the
literature as it concerns 1) the relationship of reflex
activity to CNS maturity and integrative ability; 2) the
tactile system and its influence on the child's ability
to explore the environment; 3) the vestibular system and
its relationship to the ability of the CNS to integrate
information from the other senses, as well as the influence
of early motor experience on this system; l) the visual
system and its imponse to sensory input shown by atypical
children and 6) similar studies.

In chapter three will be found 1) an outlins of the
purpose, and observations to be made during the study; 2)

a descriptioh of the sample, its limitations and the method
usaed in its selection; 3) a description of treatment tech-
niques and their application; li) and a description of the
measuring tool and how it was used.

Chapter four will report the results and show them
in table form.

Chapter five will 1) discuss the results and impli-
cations of the study; 2) endeavor to account for some of
the difficulties encountered; and 3) suggest possible
avenues for further study.

The reader may find it convenient to refer to the
following definition of

Central Nervous System - (CNS) that part of the nervous

system enclosed within bone: the brain and spinal cord.



Eye follow - the ability to maintain focus on an
object as it moves within the range of vision.

Reflex - automatic, fixed motor responses to sensory
stimulae (Noback & Demorest, 1975).

Reticular formation - a diffuse network of nerve cells
and fibers which extend through the spinal cord, brain
stem and diencephalon.

Reticular system - the functional system which
utilizes the reticular formation. It appears to be re-
sponsible for the relative state of alertness of the
organism (sleep-wake patterns) as well as having an in-

hibitory or facilitory effect on the motor systems.



Chapter II

Review of the Literature

Reflexss

A divergent group of professionals (Ayres,1973;
Clements and Peters,1962; Fish,1971;Frand and Levison,
1973;Colbert,Kaegler and Markham,1959; Kennard, 1960;
MacCulloch and Williams,1971;0rnitz,197l; Ornitz and Ritvo,
1968; de Quiros,1976;Schilder,1950: and Webb, 1969 ,have
looked at the problems of adjustment of children,physically,
socially, emotionally and educationally from a viewpoint
of normal physical development. All children are born with
certain reflexes (mediated through the spinal cord or
brain stem) which may be divided into two classes--tonic
(static) or phasic. Because the stimulus for the phasic
reflex is removed by the motor response these reflexes
cause few or no problems. However, as tonic reflex re-
sponses do not remove the stimulus, the child is locked
in a non-functionsl position for an extended period of
time or may find it harder to perform a purposeful movement
because of increased muscle tone in the muscle antagonist
to that movement. Tonic reflexes, presumed to have been
survival mechanisms at some time in man's phylogenic de-
velopment, are not in themselves functional. For example,
the asymmetric tonic neck reflex (ATNR) (Figure 1) may,

if not under control of higher centres,automatically turn



a.

supine, arms and legs
extended

turn head to one side extension of face limbs,
flexion of skull limbs

Figure I AT W R

(Mysak 1969)




the child's face and mouth away from a flexed elbow,
thereby making the use of both hands together in the mid-
line impossible. This destroys one of the basic mechan-
isms for development of eye-hand coordination. It also
interferes with skills of daily living, including self-
feeding.

Righting reflexss

At approximately three months of age the child dev-
elops the earliest righting reflex, neck righting. When
the head is turned to one side this reflex causes the body
as a whole to follow it (Pigure 2). Schilder (1950)
assqciatgd the twirling of schizophrenics with the immature
neck-righting reflex. Ee felt that this reflex perpet-
uates itsell as the neck receptors are alternately stim-
ulated by head and then body turning. This interpretation
has been accepted by Ayres (1973), Clements and Peters
(1962), and Silver (1952), all of whom used Silver's adap-
tation of a test devised by Schilder to indicate organic
problems in children whose behavior is atypical. The more
mature infant (six to eight months) uses a body on body
righting reflex, (Figure 3). The head turns to one side,
then the shoulder girdle and finally the pelvis. This
pattern is no longer present at three years.

Protective extensor thrust

Protective BExtensor Thrust [P.E.T. , Figure L]
~of the arms starts at about four months, is



d.  supine, arms and legs rotate head to one side body rotates as a whole in

extended

same direction as head

Figure 2 FHead on body righting

C. supine, arms and legs turn head to one side
extended

Figure 3 -Body on body rightin

g

head turns, then (1)
shoulders, (2} pelvis

(Mysak, 1969)
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lift freely in air by ankles arms extend, fingers extend
and move suddenly and abduct
downwards

Figure I = P B T (Mysak, 1969)




12.

strong at six months and remains active
through life. To elicit; place the in-
dividual in a prone position, 1ift him
freely in the air by his ankles and
move him suddenly downward. Or with an
older person, place him in a prone po-
sition, raise his body off the floor by
holding onto the pelvis and then move
him downward. A positive response is
marked by an immediate extension of the
arms with abduction and extension of
the fingers. (Mysak, 1968, p. 26).

It is an automatic protective response to danger.

Bquilibrium reactions

Equilibrium reactions (Figure 5) occur when muscle
tone is normal or near normal: they provide for body ad-
aptation in response to a change in the center of gravity
of the body. Prone equilibrium reactions are first no-
ticed at six months, supine at seven to ten months.They
are elicited by tilting the subject from a prone or supine
lying position.

The presence of P E T and the equilibrium reactions
indicates that the C N S is sufficiently mature to adapt
to gravity in a functlional manner, automatically and with=-
out conscious effort. This ability frees the cortex to

learn further from the environment.



tilt board to one side

a. supine on tiltboard, arms
and legs extended

righting of head and
thorax, abduction and
extension of limbs

Figure 5 - Equilibrium Reactions

Supine (Mysak, 1969)

13.



14.

Use of Reflex Testing

Tests to evaluate reflex levels may be used by a
number of professionals; special educators, psychologists,
psychiatrists, physical educators, doctors, therapists,
and others. Most of these tests form part of developmental
rating scales, e.g., Denver Developmental Screening,
Gesell Developmental Schedules, Routine Developmental Ex-
amination of Normal and Retarded Children - Milani-Comparetti,
and the Vulpe Assessment Battery. Fiorentino's Reflex Test-
ing Methods for Evaluating CHS Developmental is one generally
accepted test which tests reflex responses only. This method

suggests only one application of the stimulus.

Validity and reliability

The only reference found to validity or reliability of
these tests was in Knoblock and Pasomanicfs 197l revision
of Gesell and Armatrudos Developmental Diégnosis, They say
“"The long term procedures of testing reliability --- and

then validity was done and then replicated by the current
editors on seven or eight thousand additional infants"(p.x.).
This statement seems to refer to given performance norms

for various age levels rather than to the testing method.

Banus, (1971) in her book, The Developmental Therapist,
says "Fiorentino provides a useful clinical tool in her
illustrated procedure manual for examining and recording

reflex deveiopment." Rider, (1974, p. 352), says



"Reflex testing is a more objective pro-

cedure than those in many other parts of the

neurological examinations. Reflexes may be

reinforced or decreased voluntarily or in

hysterical states, but are less under control

of will than other functions tested. Reflexes

are not as dependent upon the attention, co-

operation, or intelligence of the patient as

many other neurological functions are, and

consequently can be evaluated in confused in-

dividuals, those of low intelligence, and

infants and children even when other tests

cannot be carried out on such."

Illingsworth (1975) in discussing ths conducting of
a developmental examination of the child says, "first it
1s essential to gain the cooperation of the chilg"

(p. 18L). "It is wrong to conduct a developmental ex-
amination on an epileptic child after a major convusion

or when he is under the influence of sedative drugs"

(p. 167). The only reference found to the possibls

effect of the child's emotional state to his response to
such an examination was in Parmalee and Michael's (1971)
article. . "The responses of an irritable baby will be quite
different from those of a baby asleep,"”

In recent study Lewko, (1976), polled representatives
of twelve different professions engaged in testing motor
behavior in facilities where services were offered to dis-
abled or potentially disabled children. These included
severe mental retardates. Fiorentino's method was the sixth
most commonly used test. Two of the tests more frequently
used (Denver Developmental Screening and the Gesell

Developmental Schedules), both have a component of reflex

testing. Only one percent of the people using the
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Fiorentino Test were dissatisfied with the results. This
study also reports that a number of examiners were using
reflex testing evaluations which they had compiled themselves.

Pain, Brazelton, Donovan, Drorbough, Hubbell andlSears,
(196L), state that the ATNR is "diagnostically the most val-
uzble postural response after one month,"

Rider, (1972, p. 132), says

determination of reflex level is used by physicians

and the therapists to assess the developmental

level in the diagnosis of neural subnormalities, w-=

Many investigators feel that a marked persistence of

the ATNR beyond the first year is invariably a sign

of prognostic significance.

Based on their study of normal newborns, Vassella and
Karlsson, (1962), stated that, "the statistical probability
of observing an ATNR pattern on one trial is 3/16; ths prob-
ability against is 13/16." Since the publication of this
study, Fiorentino, (1973), Illingsworth, (1975), Knobloch
and Pasomanic, (197l), Millani-Comparetti and Gidoni, (1l967),
Mysak, (1968), and Vulpe (1977), have all compiled tests or
rating scales which have not suggested repeated testing.
APaine et al, (196l), did use ten trials and considered a
positive response in six of these trials as indicative of
the presence of the reflex.

Although all investigators do not agree as to the

exact age at which the presence of the ATNR is an indication

of neurological pathology, investigators state that it

should no longer be evident in the normal at one year,

(Gesell and Ames, 1950, p. 165; Fiorentino, 1972,
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ps 725 Illingsworth, 1975, 'p. 89; Knoblock and Pasamanic,
1974, pp. 41l-l2; Paine et al, 196, p. 1039; and Vaselle
and Karlsson, 1962, p. 365).

Lewko, (1976), reports the uss of'reflex testing with
mentally retarded as do Millani-Comparetti and Gidino,
(1967), Paine, (196L), Webb, (1969), and Vulpe, (1977). The
1968 Vulpe test is specific to severe and profound mental
retardation.

Tactile System

Receptors

The tactile receptors are situated in the skin, which
develops from ectoderm as does the CNS. The normal child
responds to, and learns from, touch (light or deep). In-
formation received through these receptors is said to be
largely responsible for the development of body image
(knowledge of one's body and its parts), and body scheme
(body image plus a knowledge of how thess parts function
to interact effectively with the environment) (Ayres,1973,
p. 168).

Tactile sﬁimulation is carried by the nervous system
not only to brain centres where it may be identified and
localized, but also to the general alerting system, the
reticular activating system (RAS), where it may exert either
an excitatory or inhibiting effsct, depending upon
circumstances.

Tactile development

Louch is the first sensory function to develop in man.
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It is bighly developed in the newborn and continues to
develop rapidly during the first six months.

"A limb without tactile sensation will not be used
spontaneously, no matter how capable the motor system to
that 1limb may be." (Jones, 1960). Yendovitskaya,
Zinchenko and Ruskaya (1971, p. 3) quote Arshavsky's theory
that skin receptor stimulation is responsible for muscle
tonus and so for posture in the young child.

For the first six months of 1ife, touch is the dom-
inant learning media of normal children. During this
period touch evokes and guides>visual perception. After
this, vision gradually takes over and the hand is guided
by the eye. The child now reaches for what he sess
rather than looks‘at what he handles. Towsrds the end of
the sixth month tactile receptors are largely mature.
(Yendovitskaya et al 1971, pp. 15-16).

Frank (1957) points out that much tactual experience
goes into all motor learning. This is especially true of
hand skills. Frank goes even further, and on the basis
~ that touch is the primary mode of communication for the
infant, says, "denial or deprivation of these early tactile
experiences may compromiss his future learning, such as
speech, cognition, and symbolic recognition™ (p. 225).

Peiper (1963, p. €0) quotes Palaquai:

. Tactile sense must be regarded as our

original sense . . . as the root of our whole

sensitivity. The other senses would be unable

to create a basic knowledge of the outside

world without the aid of the tactile sense.The

sense of touch is the only complete sense. All
others only complement it. With the aid of
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autistic child, says, "when I held Ella, she became more
definite and purposeful (p. 168)."

Frank (1S57) says that

Babies especially require close, firm holding.

Prclonged deprivation of such tactual contaects

and soothings may establish in the baby per-

sistent emotional affective responses to ths

world, since his initial biological reactions

to threats have not been allayed and hence

may become chronic (p. 220).
Many handicapped children are not picked up, played with,
and cuddled as are theilr normal counterparts, especilally
if the handicapped child is delicate or overtly ill, as
many of them are in infancy. Ambrose (1969) notes that
prior to the extensive use of incubators, more premature
babies survived in Michael Reese Eospital, Chicago, whers

they were handled often. He suggests more handling of

all infants.

Treatment of the tactile system

Altﬁough it is of such vital importance to develop-
ment and learning, intact tactual sensation is largely
taken for granted and little was found in the literature
concerning possible pathology in the Tactile system of
the immature, mentally retarded, or non-speaking child.
Treatment of such pathology, if it were found, also seems
to be largely missing from the literature.

Tachdjian and Minnear, (1958), found a high corre-
lation between deficiencies in tactile sensation and dis-

use of the limb in cerebral palsied children. This would



visual perception we transfer the optic image
of an object to the space where we can feel
it with our tactile sensation.

The dual tactile system

Both Frank (1957) and Ayres (196l and 1973) refer to
Head's (1920) concept of a dual (cutansous) tactile
system -- the "protopathic . system", a phylogenetically
old system designed to warn man and defend the organism
against potential danger, and the "epecritic system",
which is newer and concerned with discrimination.

Ayres (196ly, 1973) postulates an innate deficit
which results in the protective system dominating the
child's responses whereby all incoming tactiles inform-
ation is interpreted as threatening. A firm touch which
reaches the deeper receptors is more tolerable to these
children. The dominant fear response prevents the dis-
criminatory system from developing, and thereby interferes
with all iearning through the other senses as well as
through touch. She calls this "tactile-defensiveness."
Children so designated react to touch with fear and/or
anger. DBecause thé warning system feeds heavily into the
RAS this response is cumulative, long-lasting and may in-
fluence the pituitary gleand which would then perpetuate the
high aroussl state. Ayers feels that this is a basic com-
ponent of autism as seen in scme children.

Schopler (1962), in discussing the treatment of one
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lead to less than normal exploration of the environment.
Jones, in 1960, confirmed this correlation and added that
although direct teaching of the recognition of tactile
sensation had been enccuraging, very little was bsing done
in this area of rehabilitstion.

In 1969, (p. 47), Chalfont and Scheffelin suggested
that while most of the literature discusses the use of
tactile sensation to reinférce the other senses no one
has investigated the possibility of improving tactile and
kinesthetic perception and interpretation.

Problems of Testing the tactile system

There is also the problem of a method for testing
tactile sensation in the young or non-verbal child. The
leck of language makes it impossible to use the commonly
used media, two-point testing, stereognosis, identification
of textures and forms, etc. Even temperature tests are not
feasible ‘because these children do not understand the con-
cepts of hot and cold. Tests for position sense also are
not useable for the same reasons. However, if recognition
and integration of tactlile sensation is as basic as the
literature indicates, investigation into methods, first
of evaluation of the integrity of the tactile system, and
then of remediation is urgent.

It is the author's impression that this has not yet
been done and results published. The method referred to

by Jones and a similar method now being used by Poulson,
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(1976), in an unpublished study, requires the cooperation
of an intelligent child. There are methods described by
Ayres, (1974), which seem suitable for the non-cooperating
child. Other methods for application éf tactile stimul-

ation have been described by Farber and Euss (1974), Rood

(1954) and Stockmeyer (1967).

Vestibular System

Anatomy and physiolozy

The vestibuler or labyrinthine organ is situated in
the same bony cavity as the inner ear. It is stimulsted
by the position of the head as seen in motion itself, the
direction of that motion, and the position of the hezd as
indicated by gravitational pull. The vestibular system
is the newborn's only source of knowledge concerning his
relationship to gravity. This is gradually, in the human,
taken over in part by the eyes. The role of the vestibular
system as opposed to that of the eyes is indicated by the
fact that a person whose vestibular system is damaged is
~disoriented in the dark or when swimming under water. This
system controls through information carried by nerves,
parts of the cerebellum, all of the extrinsic muscles of
the eyes and the muscles of the neck, and influences the
muscles which maintain posture and balance in the rest of
the body. It also feeds heavily both directly and in-
directly into the RAS -- the arousal system (Barr, 197k,

ch., 22).
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The mechanism for concducting messsges involves a
number of way stations or nuclel where impulses from the
vestibuler system are registered, influenced by other in-
formation, and then sent on to influencé posture and bal-
ance. '"Our co-ordinated movement is highly dependent on
the sensory input from the vestibular systenm" (Brway,1973,
p. Ut). FHubbard (1971) said that normal vestibular func-
tion is basic to the establishment of spatial organization
and emotional equilibriun.

It seems apparent that any break in this system either
in the functioning ability of the vestibular orgen itself,
the nervse paths, (tracts), wnich conduct the information,
or in the coordinasting centres, (nuclei), will affect the
efficiency of its ability to integrate information from
various senses.

Significance to normal developmsnt

A number of investigators (Ayres, 1973; Denny-Brown,
1975; Erway, 1973; Frank and Levison, 1973; Hallpike,
" EHarrison and Slater, 1651; Jenkyn, Walsh, Walsh, Culver
and Reeves, 1975; MacCulloch and Williams, 1G71; Ornitz,
Brown, Mason and Putnam, 197lL; de Quiros, 1G76; Van Bogaert
and Marin, 197l, both theoretically ang clinically oriented,
have considered the possible causes and results of vestib-
ular malfunction,

Colbert, E. G., Kosgler, R. R., and Markham, C. H., 1959;
Erway, 1973; Hubbard, 1971; MacCulloch and Williems, 1951

Ornitz and Ritvo, 1968; and Ornitz et al,
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197L, associate vestibular malfunction with autism.
Schizophrenia and autistic and schizophrenic-like
behavioral disorders, difficulty with interpersonal
relationships, and self-stimulation. |

Ayers (1967) says that without normal development
of the vestibular system, which she feels stimulates the
development of the integrative systems in the mid-brain,
the brain itself will fail to develop normally. Similar
views are held by Kennard (1960), de Quiros (1976), and
Webb (1969). This will mean that the higher mechanisms
which control purposeful movement, in part by supressing
the tonic reflexes, will not develop normally. ©Not only
does this 1imit the child's motor development, and so
limits his exploration and through this his experience and
understanding of the environment; it also limits his ad-
aptive capabllities in the context of the social expecta-
tions of his age group, his alerting and attention be-
havior, and his ability to interact with people.

Malfunction of the system may show itself in inability
to cope with normal input or need for excess input to
respond normally.

Motor deprivation

Much has been written about deprivation, both sensory
and maternal. Since Harlow's early primate studies, emphasis
has been placed on each child's need for a mother figure.

Mason's work (1968) compared the infant monkey reared with a
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moving surrogate with the infant resred #ith a‘stationary‘
surrocgate. The former did not develop ths stereofyped
movement patterns shown by the latter, nor were they as
impaired socially (p. 83). This study.has created an
interest in the infant's need for passive motion (stimu-
lation to the vestibular system) in order to develop use-
ful active motor patterns of his own.

Prescott (1970), who theorized from animal studies,
suggests that asbnormal social developmsnt, often asso-
ciated with maternal-social deprivation, may have a strong
component of somato-sensory deprivation. He proposes the
cerebellum, a primary projection field for vestibular
afferents, as intimately involved in these disorders. He
cites deafferentation studies which would indicate a neural
mechanism in the regulation of arousal, affective motor be-
havior, and expression of social motor behaviors. This
system includes the cerebellum, limbic system, inhibitory
fore-brain structures and the RAS. The cersbellum is im-
mature at birth and therefore extremsly vulnerable to sarly
insult or lack of sufficient stimulation.

Erway (1973) raised laboratory mice with congenitally
imperfect vestibular apparatus and found among other things
that they were hyperactive, and over sensitive to change.
He concludes that the vestibular system may be uniqusly im-
portant améng all of the senscory organs, in the development

of normal, integrative functions of the brain (p. 23).
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There is an intrinsic danger in generalizing from
these and similar animal studies to humah rearing. It
is difficult to do this type of work with humsn infants
but some conclusicns have been drawn from the subsequent
behavior of hospitalized and institutionalized infants.
Solomon (1959) says, "part of the humen contact that
these~ children have missed has been the stimulation of
the vestibular apparatus" (p. 650). "We can say that
purposeful action motion develops with facility and plea-
sure when the passive motion imparted by the mother has
been satisfactorily internalized as an integrated inner
object" (p. 651).
In a number of studies, premature or "at risk"

babies and institutionalized children have been given ex-
tra stimulation, vestibular and tactile (Neal, 1968; Scarr-
Salapatek and Williams, 197l; Solkoff, Yaffe, Weintraub and
Blase, 196G; and Webb, 1969). Casler (1665) restricted his
input to stroking of the skin. Not all of these studiss

have shown statistically significant gains in all areas over
control groups, but in physical growth, developmental matur-
ity on the Gesell scale (which would indicate development be-
ond the primitive reflex level, and normal use of tactile
. input and the eyes);and emotional maturity, all have shown

greater gains than the controls.
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Eve Follow and Reach

Eye~hand coordinaticn is an important component
for successful independent function. This cannot be
accomplished without control of the neural elements which
control the hand and eye muscles.

Development of eye control

Anatomical control of‘the extrinsic muscles of the
eyes is closely associated with vestibular input. The
ascending portion of the medisl longitudinal fasciculus
(the path between the vestibular nuclei and the nuclei
of the intrinsic muscles of the eye), "provides for
synchronized movement of the eyes, ccordinated with move-
ment of the head, in order to maintain visual fixation",
(Barr, 1974, p. 316). Grusser and Grusser-Cornehls,(1972),
say that their research indicates that "the vestibular
visual integration occurs at a rather early state of the
central visusl system." They suggest as two possible in-
terpretations of their research: (1) "a non-specific
arousal effect; (2) an indication of a meaningful inter-
action of vestibular and visual signals in the visual
system." Either of these effects, if developed, would be
of great advaentage to most mentally retarded children.

Developmentally, use of the eyes progresses from
fixation and following a bright object for a few ssconds
at one month, to fixation and recognition at three to

four months with good following ability. (Noback and
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Demorest, 1975, p. 129). The ability to follow a quickly
moving object develops at about one year, (Illingsworth,
1975, p. 1L2).
Concerning the ability to focus, Peiper (1963, p. 65)
says
"A higher cerebral center in which the visual
processes are digested is a prerequisite for
the ability to focus. Severely retarded chil-
dren are not yet able to focus after the first
year; some will never be able to do so."
According to Yendovitskaya et al, (1971), the depen-
dence for information shifts from tactile to visual by
the following time-table: "during the first month the child
explores by tactile search." At the same time, "the
appearance of visual and auditory fixation is of critical
importance for the further develovment of the analyzing
activity and of the behavior of the child as well™, (p.10)
"During this period (the third month) visual perception
is the main medium for getting acguainted with the surround-
ing world and is tightly linked to the emotional sphere of
the child." (p. 11).
Towards the end of this period [five to six
months] the relationship between visual per-
ception and movements of the hand undergoss
& change. Whereas before touch evoked vis-
ual perception and sesemingly guided - now to
the contrery, visual perception provokes
movement of the hand towards an adult or to-
wards an object and regulates the duration
of such movements in respect to direction and

form (p. 15).
Allen (1977, p. L1ll) says Boersma and Muir (1975)
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"have shown that eye movements can be used to different-
iate between normals and retardates." Thié quote relates
to smooth follow of the eyes independent of head movement,
fixation and transfer of fixation from'one object to
another,

Importance of eye control to formal educsation

Kephart, (1971), in his theories relating ability to
understand and control one's body to learning, stresses the
part which the eye plays from understanding directionality
to reading and writing.

Banus, (1971, p. 2€4), says that by the time a child
enters kindergarten he should be able to move his eyes in-
dependent of his head. Ilg and Ames, (1955, p. 280-281),
advise that a child should not enter school until he has
good eye control.

Allen (1977 p. U11l), says "It seems likely that digi-
tizing ability (good eye movement control) is necessary for
sophisticated visual learning such as reading.

Tests used

The test used in this study are essentially the same
as those described by Banus, (1971, p. 282), Kephart, (1971,
p. 386), Roach and Kephart, (1966, p. 58), and Vulpe's

Assessment Battery (undated and 1977).

Reactions of the Atypicsl Chiid to Stimulation

There appear to be, among those identified as men-

tally retarded, especially those with autistic tendencies
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or schizophrenic behavior, two diametrically opposed
reactions to sensory input. Luria, (1963), emphasizes

that it is wrong to think that the mentally retarded form
& homogeneous group which can be handled by one method,
They are not normal children with diminished mental powers
(p. 197). He divides the mentally retarded, whom he calls
child-oligophrenics, into several groups, two of which are
of interest here: those in whom excitatory processes dom-
inate . . . these children over-respond to stimulation, fail
to differentiate between significant and non-significant
stimuli in the environment, and tend to movement persever-
aﬁion « « o and those in whom the inhibitory processes dom-
inate . . . they tend to be inert and unresvonsive.

Shopler, (196l, 1965), differentiates between autistic
and schizophrenic infants on a similar basis. The autistic
infantt's threshold against both intraceptive and extra-
ceptive stimuli was found to be unusually high while that
of the schizophrenic infant was unusually low.

Frenk and Levison, (1973, p. 692), found children who
showed "spontaneous and positional nystagmus, dysmetric
occular pursuits as well as both hyper and hypofunction to
directional preponderance of one labryinth to the other in
the presence of normal esar, nose, and throat, and audio-~
graphic findings."

Ayres (1973) speaks of the low threshold group as be-

ing "sensory defensive". 1In her book she describes these
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children and suggest trestment methods. The tactile
defensive child is deslt with at some length and refer-
ences are made to auditory and visual defensiveness.

Silverman, Bucbsbaun and Henkin (196S) refer to
these needs as augmenters or reducers of sensory stimul-
ation.

Bergman and Escalona (1949) cite five cases in which
children were seen to have one or more abnormally sensi-
tive senses They deviated greatly from normal in their
general development. Four of these children were later
judzed to be psychotic, one mentally retarded.

These groupings are not consistent, but they do in-
dicate that there is a distinct, describable, pathological
difference in response to stimulation among atypical chil-
dren. These responses to incoming information will serious-
1y interfere with the learning process. In order that
these children may develop more nearly normal sensory in-
tegration, they must be handled differently than the typ-
ical child,

Similsr Studies

Despite the length of time which has elapsed since
normal tactile and vestibular input has been linked with
integration at the brain stem level and so to the suppres-
ion of postural reflexes, with the normal development and
use of the other senses and with behavior problems, little
has been found in the literature concerning rehabilit-

ation programs which provide vestibular input to help
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suppress primitive reflexes, and so increase voluntary
motor control.

Webb (1969) worked with thirty-two profoundly retard-
ed children one hour a day, four days a week, for from
five and a half to ten and a half months. She used tac-
tile and vestibular input along with taste, odor, sight,
and sound in the hope of developing sensory integration.
At the end of the period she found significant increased
awareness and improvement in movement patterns, reach and
grasp, and ability to relate to people. Webb had no con-
trol group, which makes it difficult to distinguish the
effect of extraneous and dspendent variables.

Davis and Ware (1967) treated one child who was diag-
nosed as autistic, They saw him twice weekly for ons hour
sessions which included tickling and playing games and
allowed him the opportunity to explore people and objects
around him. During the same period he was on & similar
home program. At the end of two months the attending
| psychiatrists reported that he was better able to tolerate
frustration and that his ability to relate to people had
improved.

In 1975 Norton reported on the progress of three pro-
foundly retarded, multiply handicapped children who werse
on g mother administered, clinically-supervised, treatment
program for nine months. The mothers had been previously

instructed in methods intended to give the children multi-



33.

sensory experience during the daily routine care and in
specific periods totalling one hour during the day. At
the end of the nine months thess children were more ad-
vanced in postural reactions and showed changes in affect
and in their response to objects.

Neither Norton nor Davis and Ware had controls.

The value of adequate functioning of both tactile
and kinesthetic systems cannot be over-emphasized. As
Chalfont and Scheffelin (1969) pointed out, "most school
tasks, as do most acts in everyday life, reqguire both

touch and movement". (p. Ll1).
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Cheapter ITI

Research Procedures

Research Hypothesis

A regular program of high tactile and vestibular
input over a period of six weekswill have a significant
effect on the reflex maturity of the multiply handicapped,
mentally retarded child,

This will be investirated in relation to changes
seen in three groups of children, Group I being the ex-
perimental group; Group II, the first control, children
who participated ia a physical education program for the
same number of hours per weesk; and Group III, the second
control, who had no additional program.

Observations will be made to determine: -

l. changes in the amount of control higher oenﬁres
exert over tonic reflex activity;

2. changes in the child's ability to follow a moving
object with his eyes;

3. changes in the child's ability to cross the mid-line
with his hands and eves;

li.  changes in the child's ability to use his eyes to
guide his hands in reaching;

5. changes in the child's method of response to tactile

stimulation to the back of his hand and forearm.
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The Sample

The subjects in this study were twenty-seven multiply
handicapped children residing in the St.Amant centre for
mentally retarded children. St.Amant centre is a residen-
tial institution in Winnipeg, Manitoba for children who for

some reason cannot live in the community.

Limitations of the Sample

The impetus for this and similar studies has been given
by Ayrest® theory, which is supported by generally accepted
previous neurological research (Ayres, 1973, chapters 1, 2
and 3). The theory hypothesizes that sufficient tactile
and vestibular input can favourably affect the ability of
the brain stem to integrate incoming information,; and through
this, change reflex activity levels which may in turn free
higher centres for academic learning.

Ayres herself applies her work to children with learn-
ing disabilities—-by definition, children with normal in-
telligence (Kaluger and Kolson, p. 81, 1969). Others have
considéred the application of these and similar premises
to the mentally retarded (Cassler, 1965; Davis and Ware,
1967; Norton, 1975; and Webb, 1969].

The possibility of working with children who fell
more clearly into the category described by Ayres was in-
vestigated, considering:

(a) physically and/or multiply handicapped children

attending public school; and
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(b) children diagnosed as learning disabled, who

are segregated for short periods of intensive

With both groups the same problems arose:

(1) The work would need to be done during the regular
school term. As these children live in widely
dispersed areas of the city, transportation and
space would be a problem at any other time.

(2) During the school term, the amount of weekly time
avallable for treatment was insufficient. The only
practical way to use the available time was in
group activity which did not seem to be satisfac-
tory for an investigation of this type of treatment.

(3) Especially for the group of children with learning
disabilities, the problem of securing satisfactory

control groups seemed insurmountable.

Although the children from St. Amant are designated
mentally retarded, this sppeared to be a satisfactory
group with whom to test the part of Ayres' theory which
surmises that large amounts of tactile and vestibular
input will favourably affect the reflex status of the child.
There were some further advantages inherent in working with
these children:
(a) Because St. Amant 1s a residential centre, even the
children attending school could be treated individ-

ually, every day, both during the school term and
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into the vacation period,

{(b) The ehrildren live under a similar regimen. This
made it practical to secure reasonable control
groups.

(c) Because of the developmental lag acknowledzed as
present in all of these children, they would be

more likely to exhibit primitive reflexss.

This slow development factor also works to the dis-
advantage of the study as it means that 1little change can
be expected in a six-week treatment period.

The sample is limited as to size. With only twenty-
seven children available for the study it seemed mors ad-
vantageous to divide them into three groups so that the
possibility of individual attention and handling as an in-
fluencing factor could be considered, than to divide them

into only two groups--treatment and control.

Selection of the Sample

Twenty-seven children, resident at St. Amant Centre
Ward 2E and 3B were selected by the administration of the
centre for this study. The name of each child on 3B was put
on a slip of papsr. The first six names drawn were assign-
ed to group I, the experimental group; the next six were
assigned to group II, the first control group, which receiv-

ed the physical education program; and the remainder were

assigned to group III and received no additional program.
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A similar procedure was followed for the cnildren on 2

allotting two children to each group.

Deseription of the 3amvle

All groups szre diverse diagnostically (Table 1) botl
as to physicsl disability and mental capability. Thsy also
differ as to functionsal ability (Table 1). Different evsl-
uators have used different terminology to describe ths chil-
dren's functionsl levels. Some children are described as
mildly, sevsrely or profoundly reterded, whnile others are
described in terms of percentage of normal function--

Y

physical and mental. This mskes comparison of the groups
less accurate.

Along with the problem of descriptive terms is that of
extensive overlsp of diagnostic entities. One cerebral
palsied child may be mentally normal while another will be

M

profoundly retarded. Either or both of them may have
seizures. There is nothin in a diagnosis of autism which
necessarily contraindicates or includes hydroccephalus or
.cerebral palsy. The multiply handicapped child is truly
~multibandicspped. These problems exist whenever multiply
handicapped children are considered-~-match on one criterion
will produce mismatch on another criterion.

The chronological ages of the children in the sample
range from two to eight. Their physical functional levels
range from complete dependence for all daily care to super-

<

vised self-dressing and feeding. Bight of the children are
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Table L
Description of the Sample
Group 1 Group 2 Grcup 3

Experimental Placebo Control
Number 8 8 8
Age range (chronological) 8-11 8-11 8-11
Age means (chronological) L7 b3 5
Sex M5 F3 M7 Fl My Fl

Diagnosis according to medical records

Profound mental retardation O 0 2
Severe mental retardation 6 6 7
Moderate mental retardation 2 2 2
Seizures 2 5 I
Hydrocephalus 1 2 0
Cerebral palsy 2 2 1
Autism 1 2 5
Downs Syndroms 3 0 3
Other L 2 2

Function according to rehabilitation records

Useful speech 1
Doesn't walk

Walks with assistance
Walks independently
Attends nursery school
Attends school

Attends ‘Physical Medicine

Vo Hw ol
O™\ Hw O
Wkw-Jnnpno

Level of overall function
(mental & physical) Range 12%-60%  30%-50%  12%-50%
Mean 30.2% 38.1% 29.5%
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completely non-ambulatory, five move in ambulation aids,
and fourteen walk independently. None of the children

use speech as a maln communication tool and only four use
any intelligible words. Few even babbie; none are mute.
Mentally they range from profound to mild retardation. Al-
though most of the children have physical problems, mental
retardation is considered to be ths greatest handicap of
each of these children. Diagnostically they include six
children with Downes syndrome, six autistic cnildren, five
cerebral palsied children, and three hydrocephalic chil-
dren. The remaining children have either minimal physical
problems or obscure diagnoses. Four attend the school,
which 1s part of the St. Vital school district. The seven
children who attend nursery school do so at different
times of day and for a program structured specifically for
their individual needs.

Twenty children are seen regularly in the physical
medicine department for therapy. These tresatments vary
widely in time and content.

Bxtraneous variables were minimized to some extent
by the fact that all of the subjects were resident in one
institution and largely in two wards of that institution.
The daily routine on each ward is very similar for each
child on the ward. Although different staff members care
for different children, every effort is made to establish

a good child-staff match and to keep child-staff relation-
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ships constant. On both wards the children lead busy
lives and when not scheduled off the ward, play in a

supervised playroom. This play is not structured.

Treatment Technigues

The children in groups II and ITT were seen by the
experimenter only during pre- and post-testing. The pro-
gram carried out by the physical educator and his staff
with group II consisted of two one-hour periods weekly,
These sessions included swimming, gym activities and out-
door recreation. This program was carried out in small
group settings.

Group ITII had no added program.

The children in group I were seen on an individual
basis. One occupational therapist and three physiotherapy
senior interns treated the children. Each child was seen
by the same therapist for twenty minutes a day, five days
a week, for six weeks. Because of the individual children's
differing responses to input, and in adherence to the prin-
ciple that no child should be subjected to any experience
which frightensd him (Ayres, 1973, pv. 116 and 120), no
overall, routine treatment plan was used. All the children
had shoes, socks, long trousers and shirts removed prior
to each session.

Tactile input was given to all exposed parts of the

child's body, beginning with hands, arms, legs and feet.
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The therapist used his/her hands, terrycloth, nylon pot
scrubbers, rough and soft sponges, fur, velvet and satin,
and also brushes of various kinds, including nail,
clothes, hair and scrub brushes. A small fountain of
cold water was available. The children dabbled their

v

nands in this, felt the rough rocks and the pressure of
water rising in the fountain. This cool water was also
rubbed on their arms by the therapist, They played in a
sand box of dry navy beans. They walked, crawled and
crept on carpet, linoleum, wood, sisal mats and corru-
gated rubber mats.

The vestibular input was given through the use of
a variety of media. Individual children's programs
differed more during this part of the session because the
children's reaction to vestibular input was more varied
fhan to tactile input. Some were pleced face down on s
larze ball (four feet in diameter) and held by the fest
and/or knees. The ball was then rolled forward or side-
ways. To encourage extension of arms and neck and back
from this position, a small ball and a series of bells were
bung just within the child's reach as he was rolled for-
ward. The cnildren were encouraged to roll down a smooth
plastic wedge and then rolled across a carpsted floor. Qne
child took the initiastive and rolled himself. A hammock
swung from‘one point was used. (Figure 6) Sitting or

lying supine in this, the children were swung backward

A
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and forward and from side to side. They were also whirled.
They were allowed to play on a four-foot high playzround
slicde; rocked; encouragzed to roll themselves, hands and

3
ng

0

d first over a padded bolster, eightesn inches in dia-
meter. They were pulled and whirled prone on a padded
scooter board which also encouraged neck, arm and leg ex-
tension in prons.

Programs for two widely differing children will be

found in Appendix A.

Description of the Measuring Instruments

The reflexes used as criteria in this study are con-
sidered to be responses to gravity and to the position of
the head in space. For this reason, testing depends
primsrily on the position of body parts, particularly the
head, in relation to the earth's axis. Normally, reflex
testing is carried out largely on babies or co-operating
lzrger peéple°

As not all of the children in the study would assume
a position and hold it while the stimulus was applied, al-
ternates methods had to be used. It was not expected that
the method used would jeopardize the findings. Mysak, (1968),
in his discussion of testing for reflex responses, suggestsy
"where appropriate, apply the stimulus in different po-

sitions and situations™ (p. 11).
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¥etnod of assessment

A11 children were assessed twice immediately priocr
to the trestment and twice immediately following the
treatment. The pre-testing was done bj two physiotherapy
students and the author. Tester and child were matched
by random number. The post-testing was done by the author
and two volunteers. The author made all observations on
the post-tests. All observations were recorded on the form
shown in Table 2. The raw data from these records is in
Appendix B. In no way could the second post-test be con-
sidered to be a retention test., In every case it followed
the first post-test by no more than five days.

The following tests wers used:

Asymetric tonic neck

A net hemmock with both ends hung together from one
ceiling hook was used for this test. The child was vlaced
in the hammock prone, with shoulders and head extending
from one end. The child's head was then turned to one side,
being careful to neither flex nor extend the neck. If
there was overt flsxion of the arm on the skull side and
extension of the arm on the face side within thirty sec-
onds, one point was given, If not, the arms were tested
for changes in tone by passive flexion and extension of
both arms. If resistance was felt to flexion in the skull
arm and extension in the face arm, two points were given.

Three points were given if these changes were seen
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when the child resisted the head position or if the
tester applied assisted resisted movement to the head
(Mysak, 1¢68). Four points were given if no tone

changes were seen. This was repeated with the head turned

to the other gide.

Protective extensor thrust

The child was placed prone on a larze exercise ball,
with the examiner holding his lezs. He was thrust quickly
forward. The examiner looked for extension of the arms
and wrists, extension and abduction of the fingers. 1If
~this was seen, four points wsre given. If it was not seen,

no points were given.

Supine equilibrium reactions

The child was again placed on the ball in a supine
position. The arm and the leg on the right side were held.
The ball'was guickly rolled towards the child's left. The
examiner looked for bending of the head and arcning of the
body to the right and abduction and extension of the legs
and arms on the left. (Similar changes of tone migzht be
felt in the right arm and legz.) Four points were given if
this was seen, none if 1t was not. The child was held on

tne left side and rolled to the right. Scoring remained the

Same.
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Prone equilibrium reaction (P ER.). The child was

placed in a prone position on the ball and the examiner
proceeded as for S.E.R.

Eve follow. The child was seated. The examiner

Slowly moved a shiny rattle at eye lsvel in frontof the
child from right to left and from left to right at least
three times. The rattle was moved in an arc to keep the
distance constant so that the child would not need to re-
focus to follow. If no fixation was observed, no points
were given. If the child followed in a jerky manner,not
crossing mid-line, two points were given. If the child
followed smoothly with his head and eyes to across the
mid-line, three points were given. If he followed smooth-
ly with his eyes only across the mid-line, four points
were given.

Response to tactile stimulus. The back of the child's

forearm and hand were firmly stroked by the examiner., If
he drew away before thirty seconds, one point was given.

If he became restless before sixty seconds but did not pull
away, two points were given, If he pulled away between
thirty and sixty seconds, three points were given. If he
tolerated the stroking for sixty seconds, four points were
given. This method was used by Wright (1975).

Two other responses were reccrded but not scorsd.
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Neck or body righting. The child was placed supine

and watched. If he rolled over it was noted whether he

% 3

used & nead on body or a body on body righting pattern

4

or sat up in a mature manner.,

Method of resching., After the child had besn tested

for eye~follow, he was encouraged to rezch for the rattle.
Note was made of whether he looked where he rezached,
changed hands when the rattle crossed his mid-line, or
Qrosséd his mid-line with his hand to reach.

The testing procedures described above were used for
pre-testing. Bach child was tested at two separate times.
A schedule was set up according to the times when the
children were aveilable. The observer of the testing
team was chosen by random number,

One variestion was made in post-testing. Because the
exercise ball had been used as treatment, a different
method was used to test for P E T. The child was placed
in a sling which supported him between his armpits and
his hips. This sling was then attached to a rope and
pulley. (FPigure 7). The child was held in this position

and then allowed to drop suddenly.
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The charscteristics of the children who make
up the groups assumed to be random will be discussed
in chapter five. The results will be examined for
the validity and reliability of the testing implement,
using Pearson's product movement correlations. The
same method will be used to compare averaged pre-test
and post-test scores to indicate amount and direction
of change. Finally one-way anovas will be shown on

difference scores between pre-test and post-test

average Scores.
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Chapter IV

This chapter will present the results of the study.

A discussion of thesse results will be found in chapter 5.

The form on which it was recorded and the raw data
are shown in Appendix B.

Table l} gives the same information found in table I
but in percentage form. This is done to stress the
differences which occur within the groups that were or-
iginally assumed to be sequivalent.

As the two pre-tests were spaced not more than three
days apart and were intended to measure the same variables,
it was assumed that an averaged score of these two tests
for each of the variables, for each subject, would represent
a more accurate and reliasble estimate of that variable than
either of the observations alone. The two individual scores
for each of these two tests for each variable were added and
the sum was dividided by two. The same method was used to
estimate the status of the subjects at the time of the post-
test. The averages of these collapsed, mean pre=-test and
post=test scores and their standard deviations are shown
in table 5.

Table 6 shows the number of children in each group who
started with optimum scores. This table is included to
indicate the difficulty of gaining significantly improved

scores on some of the variables.
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Table h

Description of the Sample in Percentages

Group 1 Group 2 Group 3
Number Experimental Placebo Control

8

Disgnosis According to medical records

o o %
Profound Mental Retardation - -- 18
Severe Mental Retardation 75 75 6l
Moderate Mental Retarcdation 25 25 18
Seizures 25 63 36
Hydrocephalus 12.5 25 -
Cerebral Palsy 25 25 9
Autism 5 25 L5
Other v 50 25 18
Functibn according to rehabilitation records
Useful spéech 5 - -
: Doesn‘t.walk 37.5 38 18
Walks with assistance 25 12 18
Walks independently 37.5 63 6l
Attends nursery school 12.5 12.5 9

Attends physical medicine 63 75 27
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Table 6

Number of children with optimum scores on pre-test

Pre-test Group 1 Group 2 Group 3
N=8 N=8 =8
A.T.N.R.L. 7 6 7
A.T.N.R.R. 5 Iy 7
P.E.T. 2 1 3
E.F.L. 0] 0 0
E.F.R. 0 0 0
tact L 6 3 3
tact R 5 3 2
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Pearson's product movement correlations, which
indicate the strength of the linsar relationship (r)
between two variables, were calculated on group raw
scores, pre-test one with pre-test two. These ars
shown, with their significance values, on table 7.
Thorndike says that this measurement "presumes that
both variables are scores on some kind of a measuring
instrument coee [;t] summarizes the degres and rela-
tionship between one continuum (multi-category) var-
iable and another continuous variable" (Bolton, 1976,
p. 51).

The same calculations were performed on raw scores
from post-test one and post-test two. These are shown
on table & along with their significance values.

Using the same aversged scores as used for table 5,
correlations for the pre-test scores with their corres-
ponding post-test scores were calculated. These corre-
 lations with their significance levels ars shown on
table 9.

Table 10 shows ons-way analysis of variance, F
values, on difference betwesn éveraged pre-test and

averaged post-test scores and their probability levels.
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A.T.N.R.L.
A.T.N.R.R.
P.E.T.‘
E.F.L.
3.F.R.
Tact. L.

Tact. R.

% p 4,05

Correlation of Aversged Scores

N

Pre-test against Pre-test

Pre~-test I

~ o0 VU =W oo

Pre-test 1T

NO NG )

10
11
12
13

1L

Treatment

99.00
2582

- 73033

4oL9
5983
4523
. 2582

Placebo
Control

99.00 .3003
23402 L3462

.3333 6708

.0000  .}j502
.2928  .}4502
.8665% 1,903
<6L53% -3727
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Table 8

A.T.N.L.
A.T.N.R.
P.BE.T.
E.F.L.

E.F.Re.

3 p<:.05

Post-~test 1

[ -

5

17
18
19
20

Correlation of Averaged Scores

Post-test against post-test

Post-test II

[AC T AS TR ) NN
“\]O\U\B\JJN

n
(@3]

Treatment

.2857
.1850
.2928
.0000
3769
3381
.3010

Placebo

59l

NSYRIES
Lh72
. 89303
S9L7 T3k
9177
. 7268:¢

Control

. 7698
L7668
<1191

1878
.5031
Ll 87
Jy781

56.



Table 9
Correlation of Averaged Scores
Pre-test against Post-test
2 +
4 n o
9] o) [ O —~
o + =] Eo) o]
4 ' o+ o ~
1 K5 [} [$] S
o) 0 o o o
= o £4 — 1)
oy A £ ~ ©
A.T.N.R.L. 1 1 2784 86303 , 2215
A.T.N.R.R. 2 2 .0106 .7653%  ,1050
r.E.T. 3 3 | .1L5% .3397  .5hhos
EDFQLO )4_ L‘. oh.lBO ° 8517-::' a?h.L‘_é'::"x'
EoFoRn S 5 » 2382 077)_".2':(. ° 6581{"
Tact. L. 6 6 5157 .0432 .5127
Tact. R. 7 7 4500 . 2905 1330
% = p> .05
w4 = py LOL
Tact. R. = Tactile response on Right
Tact. L. = Tactile response on Left
E.F.R. = Eye follow, Right
E.F.L. = Eye follow, Left
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Table 10

Difference Scores

Aversced pre-tests with Averarced vost-tests

Source daf ss ms F F.Prob-
Ratio ability
Var, 1 ATNRL
Between groups 2 1.251¢ 6255 078 6257
Within zrouns 24 3148 1.20%9
Total 26 32.6566
Var. 2 ATIRR
Between groups 2 .2203 .1601 .113 .8s3L
Within grougs 2L 33.6204L 1.L130
Total 26 314.2L07
Var, 3 PET '
Between groups 2 .275 .138 . 705 N.S.
Witain zrouos 2l I.6F7 129 .
Total 26 .963
Vzr. i BFL
Between groups 2 .8678 11339 5L L5658
Within grcups 23%  17.0937 .7h32
Total 25 17.9615
Var., 5 EFR
Between groups 2 NI g 2224 281 L7578
Yithin groups 23 18,2187 0.7621
Total 25 18.6635
Var. 6 Tact.L.
Between groups 2 1.9349 G67Y .586 .5645
Within sroups 24 19,6362 1.65156
Total 26 L1.5740
Var. 7 Tact.r
Between groups 2 1.L879 . 7439 061 .6363
Within grcucps 24 38.7528 1.610:7
Total 26 40.2407 df=degrees of freedom

one blind child

ss=sum of the sguares
ms=mean sguare

58.
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Chapter V

Discussion and Conclusion

This chapter will discuss the implications of the
individual tables and will then consider the factors
which may have had bearing on the findings. Finally,
implications for therapists, class room teachers and
further study will be dealt with.

Although the individual groups for this study were
selected from a larger group presumsd to be homogeneous,
the nature of these children makes any matching of
groups with regard to diagnosis and functional abilities
difficult if not impossible. Table li shows the percentage
of children in each diagnostic and functional category. It
should again be mentioned that placing a child in any one
oI these categories does not preclude his being placed in
one or more other categories. They are in no way mut-
ually exélusive,n Ferguscen (1971, p. 165) says "Concern-
ing the null hypothesig" very simply, this hypothesis
asserts that no difference exists betwsen the two pop-
ulation means .... In general regardless of the parti-
cular statistics used, the null hypothesis is a trial
hypothesis asserting that no difference exists between
population parameters". This is not true of the groups
in this study. This table shows a number of extransous
variables, suspected of influencing the dependent var-

iable which are unequally represented within the groups
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For example, the presencs of seizures had an uneqgual
distribution among the groups.

A further difference in the groups should be noted.
Table 3 shows under the heading ‘levei of overall
function';group 1 - mean 30,23 with g range of 12%-60%,
group 2 - mean 38.1% with a range of 30%-50%, group 3 -
29.5% with a range of 12%-50%. This shows group 2 not
only to be the highest funcﬁioning group but also the
most homogeneous group.

Tabls 5 which shows means and standard dsviations
for each sub test for esach group, also shows discrepancies
in performance on the pre-test. This would further in-
dicate that the groups were not equally representative
of the universe from which they were selectesd.

This table shows that with few exceptions the pre-
test scores were higher than the post-test Scores,
Factors to consider in the explanation of this are; the
questionable reliability of the method used to test re-
flexes; (This will be more fully discussed later.) The
somewhiat subjective judgments involved in scoring in this
area; the different examiners used in thse pre and post
tests; and the very small range in score possibility.

It should be noted that the exceptions mentioned
above pertain to the scores of the experimental group
on tests four and five which do not evaluate a reflex

response, but rather the ability to follow a moving
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object with the eyes. As this is the variable most
closely related to formal education it will be mors
fully discussed later.

Table 6 shows the number of children in each group
who showed optimum scores on the pre-tests in each test
category. The high proportion of optimal scores on some
of the tests makes any significant improvement impossible,
The theory of regfession towards the mean might explain
some of the lower post-test scores,

Table 7, which shows correlation and the significance
of averaged scores between pre-test one angd pre~-test two
for the same variable, reveals few significant relation-
ships between scores on these variables over a three day
period. The same is true for the figures in table 8, It
is assumed that the variables mentioned are constants at
any given developmental level. These figures tend to
confirm Vassela and XKarlsson's findings that the sta-
tistical probability of observing an ATNR on one trial
is 3/16. This may also be true of other tonic reflexes.
The score. obtained by the use of two trials, averaged,
has proven unreliable in this study and would not have
detected change. These findings may also reflect the
use of somewhat subjective judgment on the part of the
testers.

Table G, which shows correlation and significance

level between averaged pre-test scores and corresponding
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averaged post-test scores, indicates a closer correl-
atlon between these scores for the rlacebo and control
groups than for the experimentel group, In the rlacebo
group five of the seven tests showed g correlation at
the .05 level (two of these at the .0l level). The con-
trol group scores show a .05 level for three of the
seven tests (with one at the ,01 level), and one further
score which closely approximsates the .05 level., In the
experimental group no scores showed significance levels
below .09. Correlations higher than the .05 level indi-
cate no relative statistically significant difference in
scores. If the groups were matched origiﬁally, and the
score differences (for individuals in all groups) were
similar one could expect significant relationships be-
tween pre and post scores in all three groups. This,
however, has been shown not to be true, therefore it may
be assumed either that there was more change in group 1,
as the hypothesis assumed or that the greater homogen=-
uity in group 2 increased the correlations of this group.
CGroup 3 is more homogeneous than one but not strikingly
so. This would tend to indicate that there actually was
more change in group 1, in respect to the relative po-
sition of the subjects before and after treatment.

Table 10 shows & one way analysis of variance be-
tween the three groups with a separate anova for each of
the eight dependent variables. These figures show no sig-

nificant change between the post-test gcores and the
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pre-test scores of these 3 groups following trestmant.

It should be noted however that Ds Cecco (1968, p.553)

says "In using the F ration, we assume that the scores

are normally distributed and that variances within the
groups are statistically the same. You should recall that
in the F test, if the variances within the group vary wide-
ly, the likelihood of finding significant differences be-
tween groups 1s greastly reduced." This bizs in sampling
difference between groups has been clearly shown.(Table 5§
and table l.)

The statistics from this study indicate that the null
hypothesis "A regular program of high tactile and vestibu-
ler input over a period of six weeks will have a signi-
ficant effect on the reflex maturity of the multiply hand-
icapped, mentally retarded child, is rejected.

There are a number of factors which may have had a
bearing on the results of this study: (1) the tests them-
~selves; (2) the way in which these tests were used; (3)
the population used in the study; (l) the treatment method
and its application; (5) and the length of time over which
the treatment was gpplied. These factors will bs discussed
first as they apply to reflex testing and then as they ap-
ply to the development of eye—followband eye~hand coordin-
ation. The problems of interpretation of response to tac-

tile stimuletion and the implications for formal lesarning
inherent in lack of equilibrium reactions will also be

discussed,
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Reflex Testing

The tests used. The method of testing as it was

applied in this study appears to be unrelisble. Reflex
testing is widely used by doctors, psychologists,
physical educators, special educators, therapists and
others. It is considered to be a good indicator of
C N 8- development. The literature at least implies
that the majority of these professionals apply the
stimulus once and record the results. Vassell and
Karlssons'! findings of 1962 seem to have bsen largely
disregarded except by a few workers. Most references
also presuppose a relaxed, responsive, relatively small
child, none referred to the problems of testing non-
cooperative, non-responsive, hyperkinetic, or large
children.

Way in which the tests were used. With a few

changes, the methods of assessment used were those of
Fiorentino (1973) and Mysak (1968). The method of app-
lication of the test for A T N.R was somewhat changed
from the traditional starting position. As the A.T.N.R.

is only tenuously, if at all, related to position, as

it affects labyrynthine stimulation, this position change
should not have influenced the results. The P E.T. was
tested from the generally accepted posi@i?n? although pre-
and pdst—test methods differed slightly. The pre-testers,
one a therapist (with a number of years of experience)

and two students with considerable background in recogn-

ition of muscle tone change, were all capsble of making
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objective judgments. The therapist made all the
judgments on the post-test.

The population used in the study. The population

used in this study was not ideal. 1In the only statisti-
cally significant studies found on the use of this treat-
ment method, the subjects were physically sound and in-
tellectually normal. With few exceptions, the children
in this study had more than one disability, although
mental retardation is considered the prime disability
of each. This makes it impossible to determine whether
a physical disability, mentsl retardation, or both in-
fluenced the speed of developmental change.

While mentally reterded children develop through
the same sequences as mentally normal children, they do
50 much more slowly. Physical handicaps will further re-
tard the speed of developmental change. These children
will never reach mental maturity and many, especially the
multiply;handicapped, will never reach physical maturity.
Some of the children in this study may have obtained their
optimum level of C N S control of automatic movement
prior to being tested. This is especially true of those
who had passed the chronological age of five (eleven chil-
dren), at which the average normal cﬁild is mature in
terms of reflex status.

Illingsworth (1975, p. 167) suggested that the period

following a major convulsion was not an appropriate time
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to examine a child for reflex staetus. He also advised
ageinst examination when the child was under the influence
of sedative drugs. Eleven of the children in this study
do have seizures and sither of the pre tests or post tests
have been administered at 2 time when the results were not
typical of their normal response benhavior.

Nothing further was found in the litersture which re-
ferred to the effects of medication on the rssults of re-

flex testing. Thesec children are almost all on medicaticn

Lo

wihich affects the CNS. Routinss for administering drugs are
closely adhered to at St.Amant. Testing was done at the
convenience of the ward and on a totally random time basis.

N

Because of this, any child could have been tested when his
medicetion was having its pesk effect and again when it had
almost worn off, Although more druzs are now of a long-
lasting nature, it still must be taken into consideration
that at any givenvtime a high percentage of these children

Wwere undsr the influence of medication.

Trestment method. Ayres has put forth a scientific

rationale for this treatment method in her many publications.
It is widely used with children with learning disabilities,
ce

&2
<

both children and adults with recent traumatic brain dams
or schizophrenic-type behavior, and the multiply-handicapped
child. Clinical impression, as reflected in the 1iteratur¢,
indicates that it is effective.

The literature also points out that early motor exper-

lence, active or passive, is a positive factor in C N S



67.

development. It also says that without normal tactiles
feedback and a normal response to this feedback, a child
will not sxplore his environment., Ayres says that neither
passive motor, nor tactile stimulsation should be applied
if the child strongly objescts to it. This policy was fol-
lowed in the study. As 2 result, no two children received
exactly the same treatment.

The studies found which substantiaste this treatment
used very small samples. None of the subjects of these
studies were mentally retarded.

Length of time over which treatment was applied. It

has been pointed out that ths group of children studied
were slow developers. They were also resistive to changes
in their routine and slow to adapt to new regimens. Twenty
minutes, five days a week for six weeks, is a short treat-
ment period from which to expect significant developmental
change in any group of children. It is even less likely to
produce significant change in the slow-maturing, multiply-
handicapped child. The similar studies cited were either

more intensive, covered a longer time span, or both.

Testing of Eye-follow and Eys-hand Coordination

The tests used. The method of testing for functional

use of the eyes, which was used in this study, is that most
- commonly used (Ayres, 1973; Banus, 1971; Kephart, 1971 and
Vulpé 1977.) The addition of sound increases the number of
sensory channels stimulated and should increase the like-

lihood of a maximal response. Vulpe (1977) uses a rattle to
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test eye-follow.

The children were encouraged to reach for the rattle.
This was done to give some indication of the part which
sight played in the child's uss of his hands and manipul-
ation of his environment,

The way in which the tests were apvlied. No variations

were made from the conventional methods mentioned gbove,

The population used in the study. Many of the medica-

tions which are given to these children have their primary
effects on the R A S , particularly the alerting systems,
This could affect the examiners! opportunity to gain the
child's attention. This drug-effect would be trus also for
environmental visual cues.

The factors of slow development and seizures, discussed
under reflex, probably also apply to functional use of the
eyes and their ability to direct the hand. All of thess
children had passed the chronological age of six months after
which time the eyes are believed to direct the hand in the
normal child,

It must also be considered that with few exceptions none
of these children had had normal amounts of gross motor ex-
perience, active or passive, which has been shown to be a
major contributing factor in the development of an under-
standing of what one sees and in fine motor control of the

hand.

Treatment method. No part of the treatment was specif-

ically directed to eye control. However, as a vestibular
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cerebellar brain stem loop is known to influence, the use
of The intrinsic eye muscles, any treatment which improved
the processing of vestibular information would be expected
to improve purposeful use of the eyeso'

Length of time over which treatment was acvplied. The

same time factors felt to mitigate against change in reflex
status would be assumed to influence speed of changs in

ability to use the eyes functionally.

Problems of Interpretation of Tactile Responses

The test used for response to tactile stimulation gave
inconclusive results. The inherent problems of testing
response to tactile stimulation in the mentally retarded,
non-verbal child have been discussed. For example, whether
the stroking was tolersted because the child did not havs
functioning tactile receptors, or because his attention sSys-
‘tem was not processing this information, or because he
found the.stroking satisfying, is not known. Similar ques-
tions could be asksd concerning the child unable to tolerate
stroking. Reliable tests are greatly needed which could de-
termine whether a mentally retarded, or any non-verbal child,

has useful tactile sensation.

Equilibrium Reactions and Lesrning

The tests given to indicate the presence of prone and
supine equilibrium reactions which normally appear at four

to six months, were not included in the data because only
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two children displayed their rresence on either the pre-
or post-test. This is of interest, as fourteen of the
children walked independently; five walked with assistance;
and twenty-four sat independently. Paine (1¢6l.) found a
similar phenomenon among multiply-handicapped children.
This ability to perform on a higher level without the
basic underlying subconscious controls is known as a
splinter skill. Kephart (1971) and others feel that con-
scious attention is required to practise splinter skills.
This does not leave the attention mechanisms free for ob-
servation and learning. It may be more advantsgeous for
this group of children with their limited capablilities to
be able to sit and walk independently than to give their
full attention to the exploration of their environment.
Criteria should be established to determine which children
should be taught the splinter skills, probably to the ex-

clusion of any but the most basic academic skills.

Conclusions

Implications for Therapists

This study has indicated that some of the common tools
used to assess the level of physical development of the
normal or near normal child may not be dependable for use
with this and similer populations. It has raised a num-
ber of Questions about these tools, the answers to which

are not readily found in the currsnt literature.
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Reflex testing for larrce gnd/or uncooperative individusals

Becauss the presence of the tonic reflexes is consider-
ed to be abnormal in the child over one year, the general
literature assumes a small child. The literszture on reflex
testing for the atypical child seems to imply early testing.
Fiorentino in her well illustrated text shows a small boy
(1973). No references were founéd to the difficulty of hand-
ling large individuals in the tests which require lifting and
moving as in P E T and the righting reflexes.

Change in muscle tone is often the criteria on which de-
cisions are made in judging the presence of the A. T X R
Heightened tone could be either a reflex response or a re-
action to unwanted handling.

The effects of various medications and/or seizures on

reflex response

Medicetions commonly administered to this group of chil-
dren may effect the C N S. to either facilitate or inhibit
motor responses. Some medications used for children with
selzures are often inhibiting to the ascending R A.S. 1In
any of these circumstances there will be changes from the
motor responses expected from the same child in an unmed-
icated state.

Illingsworth (1975, p. 167) says that no child should be
examlined for reflex responses following a major selzure.
Nothing was found in the literaturs concerning transcient

epileptic episodes and examination for reflex I'esponse.
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The use of single test recsults

This appears to be common practice. Paine et al
in 196l used the findings of Vassella and Karlsson and
tested each child ten times. They considered six po-
sitive respbnses in ten trials as indicative of the
presence of the reflex. No other studies found indi-
cated the use of more than one trial. Nor were any
studies found which attempted to replicate that of
Varsella and Karlsson.

A possibls substitute for reflex testing to indicate C.N.S.

development levels

There are many developmental scales which provide
criteria with which to estimate developmental age. Most
of fhese assume control of the static reflexes. TFor ex-
ample the normal baby at eight months sits independently
and reaches for an article at his side. This assumes that
both the 4 T N-R. and the symetric tonic neck reflex are
under higher control.

Measurement of nystagmus might provide a more objec-
tive measure. McGraw (1S41) describes nystagmus as a
change in overt behavior which reflects reorganization of
the neural mechanisms below a cortical level. In the
same article she outlines the three phases of character-
istic changes in this response with incrsasing age. She
refers to her subjects sas infants.

van der Laan and Oosterveld describe changes in
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nystagmus in age groups 0-1, 2-10, 11-20 - - - 80-50,>91.

They show typical performance for each of these groups.
As nystagmus is dependent only on use of the ex-

trinsic eye musclss and the changes McGraw describes ap-

pear to be easily observed, these might be useful for

the very immature person. van der Laan and Oostervelds

observations were recorded by mechanical means and there-

fore objective. These tests might be useful for the

more mature individusl.

The treastment method

The treatment method, since it is widely used, expen-
sive of therapists' time, and assumed by clinical impres-
sions to be effective, should be further investigated.This
investigation should cover a longer time span, include
more children, and involve a greater consideration for ths
specific diagnosis of the children involved in the experi-
mental and control groups.

Implications for the Classroom Teacher
of the Mentally Retarded

Of all the varisbles in this study, the one dealing
with the use of the eyes and eye-hand coordination is most
clearly and directly linked with educstion. Four of these
cnildren were in school at the time of the study, and
seven were in nursery school.

The implications for school readiness and the abili-

ty %o profit from claessroom experience are obvious. Banus
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(1971) says thst no child should attend kindergarten until
he can use his eyes independently of his head. Ilg and
Ames (1955) state clearly that a child should not enter
school until he has good eye control.

In 108 trials (four with eszach child), no child crossed
the mid-line with his eyes independent of head movement;
only three crossed the mid-line with their hands. HEach of
these children crossed only once and with one hand. Bight
children failed to reach for the rattle on half or morevof
the trials. All but one of these children were able to fo-
cus. Of the seventeen who reasched consistently for the
rattle, thirteen used their eyes to guide their hands. Four-
teen changed hands at the mid-line. All the other children
turﬁed their bodies to avoid crossing it., This means that
twelve of the children either did not reach or did not co-
ordinate hand movements with what they saw, in the conven-
tional way.

This appears to be a vision problem, but the possibil-
ity of a deficiency in the alerting system should not go un-
considered. Tactile and gross motor input are known to be
closely assoclated with the alerting system and the vesti-
bular system, and the muscles of the eye used in Tracking
are indiSputably linked with the vestibular system. The
vestibular system 1s also closely linked with the cerebellum

which is largely responsible for fine motor conirol of the
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hand. It seems highly probable that high potency, time-
intensive, gross motor and tactile input are the fore-
rumners of attention, mature functional use of the eyes,
and eye-hand coordination, in that order. These abili-
ties are vital to humen learning at any but the most
primitive level and indispensable to any academic achieve-
ment.

At a time when more and more handicapped children ars
being placed in conventional or semi-conventional cless-
rooms, we should be asking what constitutes school readin-
- ess for this group, particularly as it applies to the use
of the eyes and hands. This suggests the need for a more
definitive study of the input factors which influence devel-
opment of mature control of fine hand and eye movemsnts., We
have no standards to tell us how important eye control and
eye-hand coordination are for readiness in a modified
school program,

Implications for further studies

The basis for this study was the assumption, supported
by the literature, that reflex status is a reliable indi-
cator of C N 3 development and maturity, and that conven-
tional methods of assessment would be reliable with this
group of children. This appesars not ﬁo be the case. As
no other tests which show a close correlation-with inte-
gration of the C.N S at the automatic level were found,

further investigation of the factors which influence the
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results of this type of testing should be undertaken.

The major factors which appear to indicate the
areas of need for further investigation to assess the
validity of reflex testing as it is used with this
group of children are; (1) a diagnosis of mental retar-
dation (slow development) (2) larger and less cooperative
children than those usually described by the reflex test-
er (3) seizure prone children and (L) children under med-
ication.

Any such study should take into consideration the

findings of Vassella and Karlsson (1962),

General Problems of Reflex Testing

The possibility of finding a true control group in
this population is difficult. Such a group would be made
up of children confined to bed, or left to their own de-
vices for long periods of time. Fortunately care in most
accommodation for this type of child has improved greatly
in the last few years so that such groups ars rare. The
differential in development between a control group, which
experienced the normal active life seen in most institu-
tions and g group given extra stimulation has been narrow-
ed. This factor also contributes to the need for treatment
of greater concentration and longer duration.

The problems of procuring a homogeneous or near homo-
geneous group of children from this population are very

nearly insurmountable. It is generally accepted that no
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two brain damaged children have similar problems. GCon-
genital anomolies rarely appear singly, and while there

are a few commonly occurring combinations of anomolies,
these in no way exclude the presentation of other accom-
panying disabilities. These factors are compounded by
developmental and chronological age differences and differ-
ences in capability in, and speed of, learning. This
points up a need to record complete diagnostic material on
each child. Factorial analysis of results might then in-
dicate the specific disabilities which respond most fav-

curably to this treatment.

Specific Problems

Retardation or slow development

Once some of the foregoing criteria have been dealt
with, a study which made allowances for the slow or re-
tarded development rate shown by these children could be
planned. " Such a study ideally would be carried out over
a much longer period of time -~ at lesst a year. It
should also be more concentrated -- twice a day for six or
seven days a week.

Size and cooperation

Large size and unwillingness to cooperate should pro-
bably rule any child out of a study which included reflex
responses among the measured variables. It is almost im-
possible té judge whether muscle contraction is the result

of the child's struggle or the result of reflex activity.
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Seizures

Daily reflex testing of a group of children known
to have regular uncontrolled seizures of any kind,and =
careful record of time of and severity.of seizures might
prove useful in indicating whether reflex responsss arse
in any way correlated with pre or post seizure changes
in C.N.S.function. This information would be useful in
evaluating the validity of a given test for any indivi-
dual child.

Medication

It could be anticipated that it would prove difficult
- if not impossible to find a2 control group of similerly
diagnosed chilcren who were not on medication. However
the need for a separate study to evaluate the effects of

cation on reflex response seems to be indicated as

|

med
most children in this group are under medication. Children
on identical medication might be divided into three groups.
Using Vassela and Karlsson's method, one of these groups
could be tested one-half hour after medications to the ad-
ministering of medication and one group tested mid way be-
tween.

Interpretation of responses

As the nature of this trestment method is depsndent on
tactile and vestibular input and the child's rssponse to
tactile input. Resvonses to vestibular input are more overt

-

and appear to be more accurately evaluated.
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No references were found concerning responss to
specific tactile inpubs as it correlates with the level

)

of genersal response or attention in the child, Currently

In

+

research is being directed to the investization of id-
entification of attention levels, and the factors which
influence both the level and durstion of attention.This
may provids the much needed basis urgon wihich to evaluate
the non-verbal child's subjective response to tactile in-
rut. Further understanding of, and methods of evaluating
attention and response levels may also provide an alter-
nate method by which to evaluate chenge in the C.N.S. de-
velopment and its ability to integrate incoming stimulas.

The heterozeneocus nature of the sroup

The implications of the difficulty of obtaining
statistically matched groups with regard to spescific dis-
ability hes been discussed, as has the problem of lack of
mutual exclusiveness of these disabilities. Overcoming

this problem seems unsurmountable.

Use of the Eyes

An avenue for research which seems, on the surface at
least, to promise more spscific information is the possibil-
'ity of cnange in ability to use the eyes effectively, Fix-
ation, eye follow, recognition and convergence (which was
not evaluated in this study) all appear to be objectively

measurable. Some. problems might arise in distinguishing
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them from attention. As the use of the extrinsic muscles

of the eye have besen shown to be dependent upon integrity

of a westibular, cerebellar, cervical mid-brain loop, high
intensity long duration vestibular input could be expected
to improve the ability to use the 8yes.

If such were the case, some of these children ecould be
given better tools with which to explore and manipulate
their environment. They would also be more likely to be
able to take greater advantage of the opportunities for
more formal education, job training and employment oppor-

tunity.

Conclusion

In the past fifteen years, social pressures have pro-
moted the integration of the mentally retarded into the
community: social gatherings, recreational activities,
schools, places of work and worship.

This has put a new onus on the individuals and agencies
- that work with these people to reconsider their aims and ob-
Jjectives. It is not enough to physically place the mentally
retarded in the community. Consideration must be given to
the factors which make for successful integration, accep-
tance and a measure of success in school, and in closed or
open employment. Thought must be given also to the other
factors which make for success in our social structurs.

We must understand the basic abilities upon which
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these skills are built. We must provide an environment
rich in the factors which facilitate these abilitiss in
order to enable each individual to acnieve ths highest
social, perceptusl and life skills of which he is capable,

Without these skills, survival is difficult in our society.
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Appendix A

Treatment Program for Two Widely Differine Chiléren

Ty five and a halfr years old, has no seizures, is not
self-abusive but does eat her clothss,'walks smoothly, is
Just beginning to use words meangfully so can express ap-
proval and disapproval. She attendséschool.

The tactile part of her treatment program began by
rubbing her hands and arms, feet and legs, with a terry cloth
mitt and a sponge which was sof't on one side and rough on the
other. She preferred the rough side of the spongs and drew
away from fur and soft brushes. After the second week she
was encouraged to walk on a sisal runner. For the first few
days she firmly refused to take more than two steps. Coin-
cidental with this she was beginning to tolerates heving the
soles of her feet rubbed by a close-clipped piece of soft
fur. This experience immediately preceded the opportunity
to walk on the runner. The day she first tolersted the fur
on the soles of her feet for thirty seconds, she also walk-
ed the length of the runner. Gradually, by the end of six
weeks, she built this up to three lengths of the runner
without complaint. She preferred the runner to ribbed rub-
ber matting.

The vestibuler part of the program consisted largely
of the use of the exercise ball and the hammock, She was
placed face down on the ball and rocked forward and back.

At first, merely being placed on the ball upset her and
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she struggled against it. Even at the end of treatment
she was happy on the ball for only a few seconds. She

sat upright in the hammock and expressed verbal delight
when twirled, usually singing a recognizable tune. How-
ever, when the hammock was pushed back ang forward as a
swing, T was not content.

E, 7 years old, on medication for selzures, is not
self-abusive, but is aggressive and abusivs towards other
children and staff. No obvious explanation for her not
walking alone is known, but she demands some contact with
a person's hand or a wall. She has no speech, does not
even babble., Becsuse she appears to havs reached plateaus,
shhie is not presently on any type of formal program off the
ward. E displays what is known as "postural insecurity".
She is terrified by any chenge in positions This is not a
matter of new experisnces only, as she is frightened by
the elevator in which she rides several times a day, every
day.

She enjoyed any and all tactile stimulation given,
from a scrub brush to a fuzzy mop. It appeared to relax
her and she was less irritable and sensitive to position
change following stimulation than prior to it.

Vestibuler input was quite another matter, however.
She never tolerated anything in this domain except gentle
rocking (while being held firmly by the therapist). Side-

ways rocking cn the floor, rocking on a small rocking
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horse and in another rocking toy, and reaching over the
bolster for a toy all produced fezr. The ball and the
hammock produced stark terror. At the end of the study,

E seemed a little less frightened by the rocking toy.
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'Post-test 2
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Recording Form

Table 3

Pre~tsst 1.
Post-test 1,

e 2
03
5
(6]

@

Ne,
|

|5

=

el i

Overt movement

Tone change

Tone change with resistance
No changse

W -

PET

Present
Righting

Head on body
Body on body

SER
Fresent

Zye follow

Doesn't focus

Doesn't follow

Jerks to follow

Follows Head and Eye
Follows Eyes Alone
Crosses mid line (check)

FwppHo

Reaches

Pulls arm away 1
Becomes very restless 2
Tolerates 30 ssc.with comfort 3
Tolerates 60 sec.with comfort I

Yes

Yes

R

No

R-L

No
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