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CHAPTER I

INTRODUCTION AND REVIEW OF LITERATURE
1. Introductionm '

A number of theories have been advanced which have had
1mplicatian8 f0r the tréatment of stuttering. Many of these
theories have been the object of study to determine their
valuei.

Delacato {1959, 1963) has proposed consideration of a
nsuro~psyehelagiugl approath to the treatment of speech:
problems, the basic premise of this approsch is that man:
must follow an orderly neurologleal development; that total
or partial underdevelopment of the sensory and motor path-
ways may result in failure of the individual to perform at
his highest potential., Inadequate performance, stated Delw-
asato (1963, p:7)s could, smong other things, cause the per
son to exhibit a problem in communication, |

To overcome speech broblems, Delacato (1963, p.7) felt
that the speeth defective should be evaluated by determin-
ing the weakness of the optimum neurological‘ofganizatian?l
He states that those levels of development which are incom=
plete are overcome by sensory stimulation aimed at thats
level of development. Delasato (1963, p.7?) stated that:
speech is the

1, Pattorns of optimum neurological organization were
desaribed by Delacato (1963, p.l).

1
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result of complete lateralization, and that if speech prob-
lems occur, it would indicate an iﬁcompléteness in the nature
and the guality of the neurological organization of the per-
son ihvolvea.

According to Delacatc (1959, p.25), stuttering is the
regult of too much hemisgheric balance. He further stated
that children during the fourth to sixth years are in the
process of establishing tonal sideness, the dominant hémi«
sphere controls scund skills and the sub-dominant hemisphere
controls the tonal adivity. Delacato (1963, p.64) felt that
stutterers never made this tonal adjustment; therefore, they
stutter. They are caught at mid-point of organization, he
continued, with both cortical hemispheres in balance and,
therefore, in conflict., If we add tonality, continued
Delacato (1959, p.25), the hemisphere which controls and
which is normally the sub-dominant hemisphere becomes domi-
nant, and the stutter disappeats.

It is the pﬁrpose of the present study to determine the
relationehiy‘af aye and extremity dominance and the presence
or absence of stuttering. 7Ten stutterers and ten non-stutterers
will bé given The Harris Tests of Lateral Dominance, the
Leavell Hand-Eye Cooxdinator Tests, and the Keystone Visual
Survey Tests. Results from the statistical analysis will de-
terﬁiné‘the incidence of mixed extremity and ocular dominance

among stutterers.



V 2, Definition of Terms
For the purpose of this study, the following definitions are
given for the?sake of clarity.

‘1 Stutterings A disturbance of rhythm and fluency of
speech by an intermittent blocking, a convulsive repetition
or prolongation of squn@s..syllables. words, phrases, or
posture of the speech organs.,

2, Neurologmical Organization: The total and unintere

rupted ontogenstic neural development, from the spinal cord,
vertically upward to the level of cortex, and then the estab-
lishment of cortical hemispheric dominance,

3« Lateral Dominance: The gonsistent choice of one
hand; one eye, and one foot on the same side of the body, as
in total extremity and ocular dominance. Laterality is an
internal awarenass of the two sides of the body and thelr
difference;

h, Mixed Dominances The equal use of both sides in
either haﬁd, eye, or foot dominance. Cross dominance is
when tha dominant eye is on the opposite side of the dominant
hand or foota

S5¢ gg inant Eyes The dominent eye being the consistent
cholce 1n monncularnvisnal situations, and is on the same
or opposlte side as the preferred hand. and for foot, and
re@a;ns,gyable throughcut life. The predominant eye is the

eye ﬁhigﬁ?éantrclsfthe binoocular-visual situation,.



has been;raferred‘to as the sighting eye, and can be
shifted by changes in vision or controlled by training.

For a vocabulary of terms relating to the eye, see
the Appendlx; |

3. Significance of the Study

It has long been recognized (Selzer, 1933; Bryng-
elson, 19353'Fink, 1938) that the human organism is onhew-
sided, Support for these claims have been provided by
Orton (1937), Gesell (1949), Leavell (1954), Walls (1951),
and Delacato (1959)., These studies support the conclusiom
that:manual dominance and speech function are in some way
assoclated with favor on total right and left dominance.
It has been shown (Hildreth, 1950) that failure to estab-
1lish consistent dominance leads to confuslion in acquiring
psycho~motor skills, which affects speech. A lack of
integration resulting from the absence of visual fusion,
stated Selzer (1933); will eventually prove to be the miss~
ing link in the problem of cerebral dominance.

Gesell (1949) pointed out that our civilization is
becoming increasingly eye minded, and that there was never
a time when such relentless demands, imposed and self
initiated, were made on the mechanism of seeing, Getman
(1962) sféted that vislon and language are closely rel-
ated”abfiitiés in that they suprort and extend each other

while they save time and energy by replacing action,
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The child who demonstrates a lack of eye movernent and a
lack of speech control, stated Getman (1962, p.27) =ill
probably show many inadequacies in gpecial movement patte
erns which will play a pariticular role in the praﬁuétu
ive action of the total child.

Redale (1965) reported that disanpointment in the
results of treating lansuage=impaired childvren has bro=
veht the development of an integrated treatment proced-
ure for speech problems., According to Graw (1962), Del-
acato hypothesized that this integrated nrocedure invol-
ves the organism functioning physiologically, psycholog=
ierlly, end intellsctually. Before complete neurological
organizatimn can talke place, Graw (1942, 9.2) reported
that unilateral organization ineluding eyedness, handedw

negs, and footedness are necessary,

, Rewiew of the Literaturs
General Review
In discussing The child’s need for learning, Kepe

nart (1960) stateds

For a c¢hild whose ormanism is
deflicient and show some of the
physiologleal and nsurolosical
processes necessary for such
learning do not onerate normally,
it becomes imposzible without
very sp=scial help.

Before any child can be ziven the amount and kind
of help he needs, Kephart (1960, p.16) felt that much
must be known about the demands, skills, and abilitles
of the organism. He further stated that many child-

ren are ocoming




into the schools lacking in basic perceptual-motor skills,
and, consequently, are unable to participate and learn from
many of tha;eﬁacational activities.

Bryngelson (1935) was of the opinion that any factor
which operated against the establishment of one-~sided
dominance, tends to interfer with nommal establishment and
development ofyspeaking. Orton (1935), Leavell (15490),
Wilson and Leavell (1954), and Subriana (1961) are in gen-
eral agreemént that deficiencies in communication were found
to appear significantly more often among persons who had no
clear—cut preference regarding laterality.

Cole (1954), in his study of persons having neurologi-
cal defects of speech, felt that these persons have a
common denominator called heredity. In the family of the
stutterer, he continued, there are cases of late develop-
ment of speech, and this inheritance sets the stage for
poor language performance. Cole (1954, p.9277) concluded by
saying éhat there are those who have inherited a tendency
toward a dominant right as well as a dominant left hemisphere.

| Rﬁgarding ocular dominance, Sutor (19264) reportad that
yaaxs ago it was pcssible to determine that cross &ominance
of hanﬂ and eye h&ve great pragnostic importance f£or speech
difficultiaa, Dalacato (1959, p.59) stated that his inves-
tigationa have led him to believe that when the contrclling
eye is on the &ida opposita that of the handedness, the
motor initiatiop;ia_goor andadifficultias in speech, reading,



and writing ensue. He also claimed that similar diffi-
culties do not occur when the controlling eye is on the side

of the handedness.

Cerebral Dominance

Travis (1931) has been primarily responsiﬁle for the
theory of cerebral dominance and handedness in speech dis-
abilities., There was little progress in hemispheric domi-
nance until Orton (1937) attacked the problem with more
neurcological data. According to Delacato (1963, p.23),

Fay gave the field its first real insight inte the rela-
tionship of the evolution anddevelcopment of human movement.
Eames (1934) was of the opinion that the most common mixed
dominant precblem occurs when the child is left eyed, but
right handed. He continued by saying that the premature
group of children with reading difficulties presented more
neurological lesions as well as visual problems.

Investiggtions by Rheingerger, Karlin, and Berman
(1943) showed that comparisons of the 1ateiality tendencies
and tha electroencephalographic pattern of stutterers and
nan»stﬁtterers discloge an essential similarity bstween the
two groups. In conﬁzast, the laterality studies showed
that there were differences enough to suggest that stutterers
have soméwhat less unilaterality than the non-stutterers.

Rarlin and Gurren (1965) noted that a distinctive fea-~
ture in“speaah function is the dominance of one cerebral

hamisphaxe dominance ovexr the other. When complete cerebral
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hemisphere ﬁéminance is lacking,‘ﬂryngelson (1934) felt that
" the stuttarérffinds it difficult to speak in a normal, smooth-
flowing manner.

Rarlin and Gurren (1965, p. 96) supported the psycho-
somatic theory of stuttering with evidence which indicated
that biocﬁemic&l‘fesaareh has not shown significant differ-
ences between Stutterérs and non-stutterers. In a study re-
gat&ingwhandmefe relationship, Leavell (1961) reported that
theileft~hande£ and right-eyed subject was found to be more
retarded in language arts development. He later reported
that since the language function is normally located in the
same lobe of the,bxaihihat controls the dominant hand,; con-
fusion may result when unilaterality is not maintained.

| Fiorentin07(1965), stated in her study regarding reflex
testing methods for evaluating central nervous system de-
velopment, that primitive reflexes are essential in normal
de&elopment. Response to these reflexes, she continued,
prepares the child for progressive development, such as
rolling over, sitﬁing,vcrawling, standing, and sb forth.
Furthermore, she felt that in normal development these
primitiveiséiﬁal,anﬁ*brain stem reflexes gradually diminish
inordérmthét‘higherfpattexns of righting and equilibrium
reactions may become manifested. When inhibitory control

of higher centers is diaruptéd ox dalayed;‘Fiorentino (1965,
p.5)~c5nciudeﬁ, primitive patterns dominate to the exclusion

of higﬁétg&ﬁtagrated sensorimotor activities, and that




certain neurologlc dysfunctions are believed to result

from speecifie c.n,s; lesions:

Handedness

Delzeato (1963, p.15) Teported that Procas and Jacke

son gave impetus to the tendency to sqguate handedness

7ith neurologiecal sufficiency through thelr writings
whiqh were the sarliest containing physiological data,
landedness became stirongly entrenched ag bthe sole crite
rion of cortical hemispherio dominence, continued Dele
acato (1963, ps 15), and the beginring of the twentieth
century in the United States found one group secrehing
in vein to correlate handedrnezs wilth o langusze funebion,
Handedness and the chainze of handedness has baen
considered to have an iwwmortant relationaship €eo at least
gome cages of sbtudtering, according bto Delacaio (1943,
ne 21)i He stated, however, thabt during the »ariosd Hoe
twéen 1954 and 1958, the trend wag awny fx or1 bhe corre
elation of handedness %o speech, nad that the approach
to stuttering tended btoward considering the whole DEPTON,
Bryﬁgelsaﬂ (1940, pP.151) reported the resulte of
his<study of manual dei ance in normal gpeach cases
and stuﬁ%érars; It was showa that fewer gpesch defsche
ives are rlphh~handed than normal speakerg: Shat more
speach defecbiveq are embidaxtrous than nommal aneaksrs;
and fhat leftohandedneqs and stuttering is found nore
often 1n the famillies of speech d@rectiveﬁ than in nore

mal speakers.



10

Oon thé,baﬁis of a survey relating stuttering and handed-~
ness, Daniels (1940) concluded that there is no support for
a supposed relationship between left-handedness and stuttering.
He also reported that the percentage of stutterers among am~
bidextrous students was not higher than in the population
studied. He felt thaet the changing of handedness in the
management of stuttering as well as the techniques employed
in the testing for handedness, per se, are of dubious value.
Othexr authorities (Heltman, 1940; Van Dusen, 1939; willians,
1952) , support Daniels (1940) in that handedness and the
change of handedness has little effect on speech.

The literature regarding handedness and its relation-
ship to stuttering indicated that there has been little suc-
cess in the treatment of stuttering using handedness as the
sole criiterion. Sutor (1964, p.l0) felt that the general
opinion of professional people who are working with mixed
dominance problems is that no attempt should be made to
change handedness, but to try to change the controlling eye
in the binoccular~visual act. It is important to remember,
continued Sutor (1964, p.l4), that in changing the control-
ling eye with lenses or visual training, we are establighing
neural pathways. We do this, he stated, so that hand and
eye coordination and dominance will be consistent. He also
reported that several authors have expressed the opinion
that mixed &amiﬁénae is related to speech problems, especially

when an attempt is made to change handedness. He also stated
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that in trying to changed handedness one author reported he
created stuttering and other speech problens.

Investigation of laterality and orientation in relation
to learning disabilities have, according to Haring and
Ridgway (1967), sometimes rested on controversial theoreti-
cal basks (Orton, 1937; Delacato, 1963); but thatitheirelation-
ship can be considered established, even if the exact eti-

ology remains unclear.

Ocular Dominance

Ocular dominance is not new to the literature. Walls
(1951) stated that one of the earliest references to ocular
dominance was by Giovanni della Porta, in his study, "De
refracticne” in 1593, Later references cited by Walls
(1951, p.389) included the writings of Humphry (1861),

Callan (188l), and Rosenback and Wray (1%03). Other early
20th eentury references included Travis (1931), sélzer (1933),
Bryngelson (1935), and Pink (1938), as reported by Walls
(1951). | | |

In considering vision, Delacato (1963, p.89)45tatéd
that we have been erroneous in thinking that acuity is the
most eiénificant visual factor. He felt that one reason for
this i;wﬁha fact that we have been structurally orviented,
and loék;d for structural deviations of the eye. He pointed
out th@ﬁythe outdated ways of evaluating the eyes for acuity,
one at#éatima, is gone. The child should be able to pass a

v&lid ﬁiﬁdéular evaluation of visual functions, concluded
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Dalacat0 ( 1963. pe 89), glven by a visual specialist who
19‘wellfaware of the developmental aspects of visions

Groffmen (1962) sald that it is now felt that the
pfendeminanﬁ eve ig of more significance than the dome
inant eye. He stated that this pre~dominant eye cont-
rols binocular perception, while the other syes plays an
assisting-rather than equal role. The dominant eye,
canbihned Groffman (1962, p.4) is selected for an eggw
entlally monocular act , and is stable from early lifel
The pre~dominant eye, however, can be shifted, as the
binocular pattern is easily influenced by changes in vise
ion, or controlled by training, Delacato (1963, p.90),
is in agreement with the importance of the pre-dominant

eye in establishing complete neurological organization.

Summary
In reviewing the literature, there is evidence that

deficlencies in communication were more frequent among
persong who have no clear-cut preferences regarding lat-
erality. Though some authorities on stuttering agrse
that ocular dominance, with speclial reference to the
controlling eye, plays an important part in determining
the development of an adequate language,

The research reviewed suggests that 1t 1ls extreme~
ly difficult to determine whether a visual anomecly, per
se, 18 directly responsible for a ¢ross or mixed dome

inance syndromei
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The trend favors the pre-dominant eye as a primary face
tor in determining dominance; It would seem, then, that
disturbance in the central nervous system could be gen-
erated to cause a slowing of the child®s ability to read,
write, or speak.

Findings suggest a need for further research deal-

\\\\\\\

......

.....

be unquestionably established by techniques yet to be

developed!



CHAPTER II

THE PROBLEM

l. B8Statement of the Problem

It is the purpose of this study to determine the rela-
tionship of eye, extremity dominance and the presence or
absence of stuttering. The present study was designed to
investigate the nul-hypothesis that there is no positive
correlation between stuttering and the lack of total neuro-
logical organization, and that there is no higher incidence
of visual problems and mixed or cross dominance in the group
of individuals whose speech is characterized as stuttering.

For the purpose of this study, the following guestions
are posed:

1. Does mixed eye and extremity dominance occur more
frequently among subjects of the stuttering population than
seen among non~stuttering controls?

2. Is there a pattern of eye and extremity disharmony

characteristic of the stutterer?

14




CHAPTER III

PROCEDURE

1. General Desaripticn of Procedures

In ordexr to investigate the ocular, extremity dominance
aud_patiarna«characterize& as stuttering, two groups of sub-
jects of a school-~age population were selected. These groups
were given The Harris Tests of Lateral Dominance, the Leavell
Hand-Eye Coordinator Tests, and the Keystone Visual Survey
Tests.

2. Selection of Subjects

The experimental group, composed of ten stutterers,
were selected and evaluated by speech clinicians as having
the speech disorder referred to as stuttering. These sub-
jects were rated on a five point scale as to their severity
of stuttering by the speech clinicians as well as the in-
vestigator. The clinicians and the writer agreed as to the
degree of severity in all but three subjects. The speech
clinicians tended to rate the stutterers higher on the
severity scale than did the investigator.

The cbntrbl group, composed of non—-stuttering subjects
were selected by school personnel and matched according to
chzonoibgical age, sex, grade placement, and socio-economic

baakgtpunds.

15
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In selecting subjects for this study, it was felt that
careful coneidération should be given to the age of thepopu-
lation from which the subjeets‘were érawn. The following
review of the literature provides a basis for the considera-
tions made.

Karlin, Karlin, and Gurren (1965) stated that language
perception and speech motor centers are located in cortical
areas that reach anatomical differentiation later than other
motor centers. Cobb and Cole (1939§ffelt that a delay in
myelinization of the nerve tracts at the time when children
are taught to talk prevents them from profiting from the
instruction and that by the time myelinization is complete
the speech patterns are fixed.

Delacato (1959, p.23}) said that children tend to remain
somewhat ambidextrous until about the age of six and a half,
at which time a dominant hand, foot, and eye bacome astab-
lished. Allen (1965) stated that the critical period in
developing acute vision is between the ages of one and seven.

De Hirsch (1966) was of the opinion that disburbances
in spoken language are deviations in perceptuomotor organi=~
zation, and that severe deficlts in oral language are a part
of a generalized development dysfunction.

Becaugse conmplete neurcloglcal develcopment appears tb be
closely related to normal speech development in children, it
was felt that the experimental and control groups be selected
from a Senior High School population. In this way, the sub-

jects included in this study would have had time to develop
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neurologicaliy; taking into account motor, anatomical,.
and myelinization differentiations.
3. Description of the Groups

The experimental group composed of stuttering sub-
Jects, and the control group composed of non-stuttering
subjects, were selected from three senlor high schools,.

The experimental group was selected by speech clin-
icians assigned to the high schools:; The control group
wag mateched by those similar criteria of the experimental
group”. Parental permission was obtained as well as per-
mission from the revelant high schools included before
the subjects could take part in the study. A total of
twenty subjects were included in this investigation..

L, Exﬁerimental Procedure

Evaluation of Lateral Dominance

It was- felt that in order to do an evaluationm for
lateral dominance, two standardized tests be given, as
well as tests for visual abilities. The tests chosen
are consistently used in evaluating eye and extremity
dominance, and are standardized for rating and scoring.
However,. the scoring for the Keystone tests were set
up by the writer:

The experimental group and the control group were
administered the Harris Tests of Lateral Dominance, the
Leavell Hand-Eye Coordinator Tests, and the Keystone

Visual Survey Tests.

The Harris Tests of Lateral Dominance. Tests of lateral




18

dominance 9an~bg given routinely as a part of the examination
procedure in caées of speech defects of neurological diffi-
culties. Theplateralwdominance tests are brief, interesting,
and not fatéguihg, and can be used at the beginning, near the
midd}e; or‘neér the end of an examination sequence. For spec-
ific directions for administering these tests, see the Appendi::

of the present study. For additional information, see the

Manual of Directions for Administration and Interpretation,

Harris Tests of Lateral Dominance.

These lateral dominance tests consist of 11.2 tests, and
included tests for knowledge of right and left, hand preferences,
simultaneous writing, handwriting, tapping, dealing cards,
strength of grip, monocular tests, binocular tests, and foot
dominance, If the tests for simultaneous writing, hand pref-
erences, and handwriting all agree in showing the same hand to
be dominant, the remaining hand dominance tests can be omitted..

Leavell Hand-Eye Coordinator Tests,

These tests function in relation to the general expression
of the individual in eye, hand, and foot function as well as
in visual imagery, and is a subjective analysis of motor-visual
preference, These tests consist of six sections which survey
function regarding the evaluation of the eye, hand, and foot
function‘as well as visual imagery.

For specific directions for the administration of these

tests, see the Appendix of the present study. TFor additional
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1nfqrmatien~canoarning this testy see the Manusl of In-
structions for the uaérs of The Rsvised Leavell Language
Dovelcopnental Sagg;ce, Keystone View Company, HMeadville,.
Permsylvania, - |
The Keystone Visual Survey Tests, The purpose of these
tests 1s to employ a speedy and practical evaluation of
g subject’s binocular coordination, The tests were not
designed té give diagnostic data, but are used for sore
eening-out purposes only, These tests provide inform-
ation both at far and near pointy glve a re&%ble bioture
of the subject's visual effieiency, and are administered
with the Telebinocular. These tests consisted of twelve
procedures which evaluated simultaneous vision,. vertical
pogture and stereopsis at far polnt, while lateral poge
ture, usable vision were tested at far and near point,.
Tha teats for solor perception were excluded from the
testing since thése testse were not applicable in detede
mining visual fﬁncticning or acuity,

Yor specific direotions for adnministering these
tests, sae the Appendix of the present study., For adde
itional information concerning this test, sece the Manual

of Instructions for use with The Xeystone Visual Survey
8erviae.,xeystone View Company, Meadville, Pennsylvanla,
5« Procedures for Analysis of Results
‘The shtatistical analysis of the data éompiled wasg:
dona by way of thé "g® test of signifilcance, as shown in
Tablee 1 and 3, and the Chi Sqﬁare Test, a8 shown in
Tables 2, and b through 13 |
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The "t" test included computation of the "t" statistic
to test whether scores obtained on selected teste were statig-
tically significant. The Chi Sguare Test was used to de-
termine the presence or absence of factors indicating a
greatarrot less degree of dominance confusion. The statis-
tical analysis employed included the following:

L. "t" test of siguificance of the difference
of means for the Leavell tests regarding
hand-eye coordination from results cbtained
from stuttering and non-stuttering groups.

2. "t" test of significance of the difference
of means for the Keystone tests regarding
eye dominance of stutterers and non-
stutterers who showed right, left, and
mixed eyedness.

3. Chi Square analysis of frequency of stut-
terers and non-stutterers who showed right,
left, and mixed dominance from results obtained
from the Harris tests. :

4. Chi Sguare analysis of frequency of stutterers
and non-stutterers who showed right, left,
and mixzed handedness from results cbtained
from the Leavell tests.

5. Chi Sguare analysis of frequency of stutterers
and non~-gtutterers who showed right, left, and
mixed handedness from results obtained from
the Harris tests.

6. Chi Square analysxs of frequency of stutterers
and non-gtutterers who showed right, left, and
nixed eyednesa regarding scores from the Leavell
tasta,

7. Chi Sguare analysis of frequency of stutterers
and non-stutterers who showed right, left, and
nixed eyedness frowm results obtained from the
Harxia tests.

8. Chl sguare analysis of frequency of stutterers
and non»stutturers who showed right, left, and
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mixed foot dominance regarding scores from
the Leavell tests,

9. Chi Square analysis of frequency of stutterers
and non~stutterers who showed right, left, and
mixed footedness from results obtalned from the
Harris tests.

10. Chi Square analyszs of frequency of stutterers
and non-stutterers who showed specified visual
‘abilities regardlng scores from the Keystone
tests.

11, Chi Square analysis of frequency of stutterers
and non-.stutterers who showed »ight, left and
mixed dominance concerning an overall evaluation
of dominance scores obtained from the Harris and
Leavell: tests,

12, Chi Square analysis of frequency of stutterers
and non-stutterers who showed homolateral domi-
- nance as compared to mixed dominance from scores
obtained from the Leavell and Harris tests.

-13. Chi Square analysis of frequency of stutterers
and non-stutterers who showed unilateral domi-
nance, mixed dominance, and specified visual
abilities from results obtained from the Leavell,
Harris, and Keystone tests.

6. Ratings Assigned

Harris Tests of Lateral Dominance

Rate a R (strong right) those scores of 100%.

Rate ¢ v (moderate right) those with scores of 75-95%.

Rate as I (mixed) fhosevwith scores of 30-70%,

Rate as 1 (moderate left) those with scores of 5-25%,

Rate as L (strong left) those with scores of 0%

Within each rating, the cross can be placed in the mid=-
dle, to the right, or to the left, to indicate the score a
little more precisely. The majority of thbse rated "™M"

actually showed a slight preference for one side; only scores
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of 45, 50, and 55 can really be called ambidextrous on the

basis of;thisitast.

Total Hand Déminance'aating

Rate R if all ratings are r or R.

Rate as R if Tests 2 and 3 are both on the R side and
note more than two of:Tests 4, 5, 6, ahé 7 are rated as M or
L.

Rate as M: (a) if the rating on either Test 2 oxr 3
favors the otherwise nondominant hand; (b) if the rating on
either Test 2 or Test 3 is 1, and at least one other test is
rated M or in favor of the nondominant hand; or (c¢) if three
or more of Tests 4, 5, 6, and 7 are rated M or in favor of
the hand which is not dominant in Test 2 and 3.

Rate as L if Tests 2 and 3 are rated L or 1, and not
more than two of Tests 4, 5, 6, and 7 are rated M or R.

Rate ags L if all ratings are on the L side.

Total Eye Domhance Rating

Rate as R ithaeté 8 and 9 are both rated R.

Rate as r if either Test 8 or 9 is rated R and the other
is‘ratéd=r or M, or if’ﬁotb are rated r.

Raﬁé‘aéﬁﬁ: (a) if both Test 8 and 9 are rated M; (b)
if one is rated M and the dther is rated r or L; or (¢c) if
oné;is“rétéd‘ﬁfér r‘and’thé other is rated 1 or L.

Rate'‘as I, if Tests & and 9 are both rated L.
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Total Foot Dominanca.aating

Rate as R if both ratings are R or r.

Rate as r if one rating is R and the other is M.

Rate as M if one rating is-on the zright side and the
other is on the left, or if one is M and the other is r or L.

Rate as I, if one rating is L and the other is M.

Rate as L if both ratings are 1 or L.

Leavell Hand-Eye Coordinator Tests

Section A - Hand-Foot Preference Tests

Indicate only the total number of "right" choices under
this hand-foot preference test. No score for “"left" cheoices.

Section B ~ Eye-Ear Preference Tests

Indicate only the total score of right-eye and right-
ear preferences. No score for "left" choices.

Section C - Hand Dexterity Preference Test

I1f the larger number of sqgquares was marked with the
right hand, indicate with a score of five the right hand as
preferred hand function in the X cross-out test. No score
for left superiority.

Section D ~ Visuai Imagery, Pointed Objects

Fiist cauntf&he:numbe;-bf’initia1~strok@s'made in a
leftbtbéright:dixécticnmL'Cohnt next'the number of objects
with the signﬁfipént‘arfbeginninq point drawn at the left
end of'the configuration. Add the number of initial left-

to-xright strokes te the number of objects with the ﬁeginning
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poeint at the left, and place that total on the scoreboard.
No score for right-to-left initial strokes.

Section E - Visual Imagery, Incomplete Objects

Note whether the subject has drawn (1) the sail at the
right side of the mast; (2) the handle at the right side of
the cup, has drawn (3) the limbs of the tree first on the
right side of the tree trunk, and (4) has completed the
bank, and (5) the ice cream cone by drawing left to right.
For each one so drawn, record a score of 1 for “"right® on
the scoreboard for this test. No score for “left".

Section F -~ Visual Imagery, Moving Objects

There will be two points scored to each drawing. How-
ever, where two wheels are shown, instead of assigning a
point for the "significant or beginning points", the wheel
to the left is to be the important indication of L -~ R
significance. This indicates one point in the L -- R score.
The other point relates to the initial stroke.

When all scores have been tabulated, add the column of
numbers and secure total for right hand-foot or right-eye
responses., I£f the total score of a right-handed person is
thirty-two or less, then the subject may be considered to
be a confused subject. Likewise, 1f the total score of a
left~-handed persbn is eight or more, then he may be con-

sidered to be confused.
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Keystone¢Viéual~Survey‘Tests

Test

Test

Test

O b N W

2 - Vertical Posture (far point)

line passing through #3

line passing through $2

line passing through #1

line passing through # 1 and 0
line passing through 0

3 - Lateral Posture (far point)

disagreement with the key on any line.

. recognition of arrow only on numbers 15, 14, 13 -~
arrow points to numbers 12, 13, 14, 15, or 1 thru 6.
arrow points to numbers 7 and 1l1.
arrow points to numbers 8, 9, and 10.

OFN Wi

4 - Fusion (far point)

4 4 balls widely separated
3 4 balls near each other
2 periodic suppression: 3 balls, 2 balls, 3 balls,

etc.
1 4 balls becoming and remaining 3 balls
0 3 balls

Tests 4-1/2, 5 and 6 - Usable Vision (far point, both eyes)

4 49% - 92%
3 96%

2 105%

1 103%

0 98 - 100%

- Steropsis (far point)

7

4 + only

3 0 only

2 numbers 1 thru 8

1 number 9

0 numbers 10, 11, 12

10 ~ Lateral Posture (near point)
4
3
2

arrow points between 9-1/2 - 10-1/2, 1 - 1-1/2
arrow points between 8-1/2 - 9-1/2, 1-1/2 - 2-1/2
arrow points between 7-1/2 - 8-1/2, 2-1/2 - 3




Test

Test

Test

11

S+ N
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arrow points between 6-1/2 -~ 7-1/2, 3 ~ 4
arrow points between 4 - 6-1/2

- Fusion (near point)

4 balls widely separated

4 balls near each other

periodic suppression: 3 balls - 2 balls - 3 balls,
etc,

4 balls becoming and remaining 3 balls

3 balls

- Usable Vision, Both Eyes (near point)

108 = 50%

60% - 70%
803

90%

1008 +

and 14 ~ Usable Vision, Both Eyes (near point)

108 - 50%
60% -~ 70%
80%

909

100% +



CHAPTER IV

The Results

It was the purpose of this investigation to explore the
relationship of measures of lateral dominance obtained from
stuttering and non-stuttering subjects. Data was obtained
from an egual number of stuttering and non-stuttering high
school age students. The “ﬁ" test of significance and the

Chi Square were employed to analyze the data.

General Description of Results

vttt

Results obtained f£rom the Leavell Hand~Eye Coordinator
- Tests are summaerized in Table 1, The mean Leavell scores
for the stutterers was 23.1, while for the non-stutterers
it was 27.1. The difference between these means was not

significant.

Table 1. Summary of scores from the Leavell tests.

Stutterers Control
N 10 10
Mean of X 23 27
4.8 5.2
t of difference between means 1.0
Significance P> ,05

27
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A summary of results cbtained from The Harris Tests of

Lateral Dominance appear in Table 2. In the stuttering group,
3 subjects were found to be right dominant, 7 had mixed domi-
nance, while none of the subjects were left dominant. In the
non-stuttering group, 4 subjects were found to be right domi~
nant, 5 had mized dominance, while 1l was found to be left
dominant. The Chi Sguare for these results was not signifi-

cant.

Table 2. Summary of Scores From The Harxis Tests

Right Dominance Mixed Left Dominance N
s 3 7 0 10
N/S 4 5 1 10
X% = 2,039
P =>.05

Table 3 spummarizes results obtained from the Keystone
Visual Survey Tests. The mean Keystone scores for the
stutterers was 2.80, while for the non-stutterers it was
2.70. The difference between these means was not signifi-

cant.
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Table 3. Summary of Scores From the Keystone Tests

Stutterers | Contrel
N | w0 10
Mean of ¥ 2.8 2.7
5.3 5,2
t of difference between means - 2.5
Significance _ P =x,05

Evaluation of differences between sub~tests for the two
groups was tested by the Chi Sguare Test. The results ob-~

tained from these data are summarized in Tables 4 through 13.

Hand Dominance

Results obtained from the Leavell Hand~-Eye Coordinator
Tests regarding hand doninance are summarized in Table 4.
The stutterers had fewer right handed subjects, an equal num-
ber of mixed dominant subjects, and had more left handed sub-
jects than the non-stutterers. The resulting score from these

groups was not significant.

Table 4. Summary of Scores From the Leavell Tests Regarding
Hand Dominance.

Right Dominance Mixed Left Dominance N
s 5 1 ' 4 10
R/8 7 1 2 10
x4 = 1,190

P =>,05
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A summary of results obtained from The Barris Tests of
Lateral Da&inahéa régarding hand dominance appear in Table
5. The stuttering subjects had a smallerx numbe£ ¢f~right
handed dominance, less mixed dominance, but had more left
\handed dominant subjects than the non-stutterers. The Chi
Square fcr theaa results was not significant.

Table 5.  Summary of Scores From the Harris Tests Regarding
Hand Dominance.

Right Dominance Mixed Left Dominance N
s 5 2 3 10
N/S 6 3 1 : 10
x% = 1,713

P ==,05

Eye Dominance

Table 6 summarizes results obtained from the Leavell
Hand~Eye Coordinator Tests regarding eye dominance. The
stutterers had fewer right eyed subjects, more mixed eyedness,
and had an egual number of left-eyed subjects than the non-
stutterers. The computed score was not found to be signifi-

cant.
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Table 6.  Summary of Scores From the Leavell Tests Regarding
Eye Dominance.

‘RigthDominance © Mixed ‘Left Dominance N
s | 4 2 4 10
N/S 6 0 4 10
x2 = 2,471
P =>,05

Results obtained from The Harris Tests of Lateral Domi-
nance regarding eye dominance are summarized in Table 7.
The stutterers had an egual number of right eyed subjects,
had more mixed eyed subjects, and had a smaller number of
left eyed subjects than the non-stutterers. The Chi Square

score was not significant.

Table 7. Summary of Scores From the Harris Tests Regarding
Eye Dominance.

Right Dominance Mixed Left Dominance N

8 5 2 ' 3 10
N/S 5 1 g 10
X% = 1.029

P =, 05

Foot Dominance

a summary of results obtained from the Leavell Hand~Eye

Coordinatcr Tests regarding foot dominance appear in Table 8.




G
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The stutters had fewer right footed subjects, more mixed
footedness, and had more left footed subjects than the non-
stutterers. ' The computed score for these groups was not

significant.

Table 8. Summary of Scores From the Leavell Tests Ragard;ng
Foot Dominance.

- Right Dominance Mixed Left Dominance N

s 4 4 2 10
N/S 6 3 1 10
%% = 1.803

P =>.05

Table 9 summarizes results obtained from The Ilarris
Tests of Lateral Dominance regarding foot deminance. The
stuﬁterars had more right footed subjects, a smaller numbex
of left footed subjects, and an egual number of mixed footed-
ness. The resulting score from these groups was not signifi-

cant.

Table 9, Summary of Scores From The Harris Tests Regarding
Foot Dominance.

Right Dominance Mixed Left Dominance N
S 8 1 1 10
N/S 7 1 | 2 10
x% = ,9845

P ”>-05
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Visual Adeguacies

Rasulté,abtaine&‘fxam the%&eYstone Visual Survey Tests
regarding visual adequacies are summarized in Table 10. The
stutterers 5ad an egqual number of subjects having‘a&equate
visual abilities, more subjects having adequate acuity,
fewer subjects having adequate fusion, a smaller number of
subjects having inadequae acuity, an egual number of subjects
having inadeguate fusion, and more subjects having a severe
lack of visual abilities than the non-stutterers. The Chi

Sguare score was not significant.

Table 10. Summary of scores Prom the Keystone Tests Regarding
Visual Adequacies.

0 = Adequate visual abilities

3 = Inadequate acuity
1 = aAdequate acuity 4 = Inadequate fusion
2 = pdequate fusion 5 = Lack of visual abilities
(Severe)
0 1l 2 3 4 5 N
s 1 2 0 3 3 1 1o
N/S i i 1 4 3 0 10

%% = .4760

P =5,05

- Overall Dominance

An ovérall evaluation of dominance was obtained by rep-
resenting all subjects who showed right dominance for all sub-

testa‘6f~theznairis and Leavell tests in a right dominance
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‘category,fé;nggbjeggg;shawing;only left dominance results

in a'1eft}ﬁ¢mi@éneefé%tegory, and all other subjects in a
mixed,dominghéé'category, as shown in Table 1l. Among the
stutﬁerers;73 aubjecﬁs showed right dominance, 5 showed

mixed domihanca, and 2 showed left dominance., Pive of the
‘non~stutterars;sh0weﬂCright dominance, 3 showed mixed dominance,
and 2 shd?ed left dominance. The computed score for fhése

groups waé not significant.

Table 11. Ovetall Evaluation of Dominance Scores Obtained
From The Harris and Leavell Tests.

<

~ Right Dominance Mixed Left Dominance N
s 3 5 2 10
N/S 5 3 2 10
%% = .8424
P -’»"‘).05

?uxﬁhex analysis of the possible relationship between
stuttering and mixed dominance was obtained by pooling all
‘nnilataral dominant aubjects into a common group and com-
paring these with theimixea dcminant subjects. This is
gshown 1n Table 12« Tha stutterers: had 4 show homolatsxal
axtremlty daminanca, while 6 subjects 5howed fmixed. e?tremity
dominance.f The non-stutterers: had 5 aubjgcts show homo~
1atera1 extrenity aamingnce, while 5 were found tofhave.mixed
extremiﬁy"adpinéﬂca.ﬁ Tﬁe raanlting.score from these groups

was not significant.
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Table 12, Summary of Scores Showing Homolateral Dominance
to Those Subj=cots Having Mixed Dominance.

b e e

HED M

% D . u
8 L 6 f 10
N/s 5 5 10

X 2 = 1,984 S
P=>, 05

In determining how maeny subjects in the experimental and
control groups had unilateral dominance with adequate visual
abilities, unilateral dominance with inadequate visual abili-
ties, mixed dominance with adequate visual abilities, and
mixed dominance with inadequate visual abilities, Table 13 was
provided to analyze these data. No stutterers showed unilate
éral donminance with adequate visual ébilities,‘B subjects
showed unilateral dominance with 1nadeqﬁate visual abilities,
3 subjeots had mixed dominance with a2deqguate visual abilities,
while 4 subjects had mixed dominance with inadequate visual
abilitiess Three nag-atutﬁering Subjacts showed unilateral
dominonce with adeguate visual abilitlee, 2 subjects showed
unilateral d@ﬁinﬁn@e with inadequate visuel abilities, no
subjects showed mixed dominance with cdequate visual abilities,
vhile 5 suhjebté showed miwxed domimance with inadequante viéa

ual abilities, The Chi Square was found to be significant,
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Table 13. Summary dfg»Scores Showing Unilateral Dominance,
Mixed Dominance With Visual Abilities.

up - up MD MD

AVA A AVA iva N
s 0 3 3 4 10
N/S -3 2 0 5 10
%% = 7.311

p =<,05

y




: CHAPTER V¥
Discussion of The Results

The vesults indicate that the laterality measure of
the experimental group did not differ significantly from
thatzaf‘ﬁhé?éontrai group; The basic premises, stated as

a nul-hypothesis, have been confirmed by the snalysis of
| the study, in that they show no relationship between
stuttering and unilatersl dominance) In a similar study,
Harris (1957} féund~tha$-mixed dominance was not shown to
be significants The right-hand, left-eyed combination
wag more frequent in unselected cases, explained Harris
(1957), due to the fact that right handedness in general
is more frequent in unselected groups. When one compares
the percent of the right-handed members of the group who
are lefteeyed, he continued, the apparent differsnce dis-
appears, He further stated that the left hand, right eye
18 equally snall in both populations,

It is felt that the results, as they have been pre-
sented in the present study, tend to confirm the findings
of Harris' (1957) investigetion. In the experimental
group, 3 subjects had cross dominsnce, while In the con-
trol group, 1 was found to héve eross dominance, ﬁixe&9
dominance, then, would not be considered to be a factor
regarding lateral dominance as it réiates to stuttering,

Danials (1940) reported that the percentage of

stutterers

37
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anong ambidéxtrcus students was not higher‘thangin the
population studied, It could be stated, then, that the
results of the findings in this investigation concur with
the findings reported by Harris (1957) and Daniels (1940)
to the effect that_the population studied in the present
study did not show mixed dominance to ocour more frequant-
1y in the eXperimentél group than in the control group:

.. Results obtained from Delacato {1959) and Sutor
(1964) in their studies regarding lateral dominance, do
not compare favorably with the results repofted in this
investigation., For instance, Delacato (1959) felt that
speech diffioulties ocour when the child?’s controlling eye
18 on the slde opposite that of handedness, while Sutor
(1964) was of the opinion that cross dominaence had great.
prognostic importanse for speech problems., These factors
have not proven to be significant in the present study,
nor do thg results from this investigation support‘Eames
(1934) who felt that the most ocommon mixed dominant pro-
blem ocours when the child is left-eyed, but right-handw-
ed; It is felt that the discrepancy between the findings
in this study, and thoss of Delacato (1959), Sutor (1964),
and Bames (1934), may be due to the small sample used in-
the present study, the use of tests to measure extrémity
a8 well as ocular dominance, and that ln:using the Chl
Square test, the expected N for the varlous cell was

extremely smalli
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In order to determine whether the subjects included in
both groups fead with their controlling eye or had alterna-
ting vision when reading, a test of visual stress was devised.
and administered onthe Telebinocular as part of the Keystone
Visual Survey Tests., The stuttering group had all éf their
subjects show alternating vision, while the non-stuttering
group had two subjects show alternating vision while reading.
Delacato (1959), in a study regarding stuttersy found that
eleven of his eighteen stutters had alternating vision. This,
Delacato (1959) would feel, is simply an evidence of the lack
of total neurological organization. |

In Table 13, the summary of scores showing unilateral
dominance and mixed dominance with the amount of visual abili-
ties present in each group were found to be significapt with
a probability of less than ,05, This evidence points to the
possibility that when comparing a stuttering and non-stuttering
population regarding extremity and ocular dominance, that this
be done in an all inclusive manner. When handedness is com-
pared with handedness, and eyedness with eyedness, the apparent
difference disappears. This was pointed out in the study by
Harris (1957). However, it is felt that caution must be used
in interpreting the results found in Table 13, Most important,
however, the results call for mérekextensive investigation of
this factor,

On the bases of récords obtained by specialists in_orthopn

tic training, the consensus has developed that stutterers
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with acuitykar functional visual problems show marked im-
provement in the lessening of stuttering, as well as other
gide effects, such as nervousness, ete., when these problems
are initiated. |

Various optomotrists have stated that vertical and
lateral imbalance has been known to negatively affect the
central nervous system, thus contributing to a general condi-
tion of nervousness in~the rerscon having such a condition,
In the present study, it was found that in the stuttering
group, 2 subjects had vertical imbalance, 2 had lateral im~
balance, while 4 subjects had both vertical and lateral im-.
balance as indicatad on the Keystone Visual Sur?ey Tests.

In the non-gtuttering group, 7 subjects were found to have
lateral imbalance problems, 1 had vertical imbalance, while
1 subject was found to have both vertical and lateral im-
balance problems,

It has been obsérvad by interested professional workers
in the area of stuttering, that a small number of thbse who
stutter wear or have worn lenses. These workers felt that
the wearing of lenses by the stutterer might improve any
musclé imbala@ce condition that may exist. In the present
investigation, the stuttering group had 5 subjects who wear
or had worn lenaea, while the non=stuttering group had 2
subjects wearlng lenses.

o The availability of sultable testg to measure lateral

1dominance was found to be limlted. The three Lests lncluded
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in the present study were chosen:becsuse of thelr stand-
ardizatian;anéfcansiatent use in the study of the problem
of unlilateral dominance, Of the three tests, only the
Leaveli?yielﬁaﬁ?waw data from which statistical analysis
could be d;rectly computed, Harris (1957), in an invest-
igation regardingedamiﬁance, agked that a search be made
for guch tests which will show a decressing frequénay
of mixed dominance ratings as children get older., Dane
lels (1940), in a study on handedness and stuttering,
felt that techniques employed in the testing for handede
nege are of dublious value, It would seem, then, that
there are somewhat inadequate testing vehilcles suitable
to measuring lateral dominance, and thaﬁ this would ecall
for further 1nveatigation to develop more sensitive
instruments for the evaluation of the problem of unilata
eral dominance and its relationship to stuttering:

The small sample used in thle study presents seve
eral problems from & statistical standpoints Inasmuch
ag the reaults‘of only one statistical test was sign-
ificant, it is felt that this doaslnob detraoct from the
econtribution of the study. In'warking with such a small
sample, the sxpected N for the various cells was extreme-
1y smalls It is felt that, if any effect, the,use of a
small mmber would have resulted in indicating a falsgely
significant difference between the two groups studied.
Mostkimpartént"hawavar. the results call for more

extensive investigation of this fastor,
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knbtherifactor=which must be considered in interpreting
these results is the probability of having obtained a chance
significant-result when a large numbar<of~similar:analyses
are performe& on data éerlvea from the sane subjects. On
the basxs of chance alone, one of the tests would be signifi-
cant-at the 5% level, even though there were no real true
significéhca in the'differenceskOf the groups. At first
glancé, it would seém that the results obtained for the
analyéis of cvarali visual adequacy and exﬁremity dominance
couldrhavehGGCurred by-chancé alcne. -It is pointed out,
howevei,'that this test was distinctly different from all
other tests peerﬁmed: and it is felt that careful considera-
tion should be given to this factor in a total evaluation of
the results obtained.

Concernlng the selection of gsubjects for the experi-
mental group, there is the posalhmlity that the visual ade~
quacy and extremity coordination problems would be greater
at a younger age level and would have contributed to stﬁtter~
ing, but that drérno longer evident in the present samples
becaﬁéé ﬁhese'incoordination problems are no longer évident.
One caA spécuiata that stuttering became established as a
speech pattarn at a time when neurological development was
‘lncomplete and that it nerely persx&s at the present time
- or is retaznad beaause the 1nadequacies of development are
| not gross enough to be evaluated at the age level of‘the

stutﬁérgra used in the,giééent invesfigatiqn‘

-



Speecial Supplement . I
Discussion of ihe Results t3

‘During the w?itat’s defence of this study, July 25, 1968
at Loma Linda Universiﬁy, Ia SBierra Campus, it was recommended
thét additional significant findings brought forth during the
defence be included in this paper.

By extensive exzanmination of results obtained from the
Keystone Survey Visualkwgsta. the follbwinglfindings seem to

be indicated.

Stutterers " lon=-Stutterers

l., Half of subjects showed better 1. HWone of the subjects
acuity in one eye at near point showed this phenomnon,.
and the opposite eye at far
point,

2 on stress card (different 2, 2 were mized,
reading paragraph in front 7 were one sided,

of each eye) 5 were mixed,
showing alternating visual
control while resding., Four
were one sided,

3. Of the total words read on 3. Normal speakers showed
the visual stress card, greater right side cone
stutterers showed a score of trols 5.1 left to 7.2
preferring the left side 8,6 right, HEoch group cone-
to 7.2 for right! tained 2 left handers,

It is reoommended that in future research specific
tests be included to compare acuity of the right eye to th at
of the left eye at near and far points to test functional
visual eontrol in a visual stresé situation; and to deter-
mine the effect, 1f any, that establishing total_éne aided

visual control would have on speecth,



CHAPTER VI

Summary and Conclusions

It was the §urpose of thls 1ﬂvest1gatlon to explore
the relatlonshlp of measures of lateral dominance obtdlned
from stuﬁterlng‘and non—stuuterlng subjecto. The present
study waé*designed to investigate the nul-hypothesis which
stated that a correlation lacKs: between the speech disorder
Known as stuttering.and mixed extremity éhd ocular dominance
in a‘high;school populdtion. The data of this investigation
indicates that:

l;ﬁ Thereis no significant difference in the laterality
measure‘of the experimental group from that of the control
group.,

2. There is no relationship between stuttering and
unilateral dominance,

3.,  Mixed extremity and ocular dominance does not occur
more frequently from subjects of a stuttering population than
seen in non-stuttering controls.

4, There is no Significant pattern of extremity and
ocular disharmony characteristic of the stutterer.

5. A significantly greater proportion of stutterers
Wefe shown to have,a‘ﬁisual inadequancy in association with
_extremity incoordination and imbalance.

On the baSis of these results, the following conclusions

seem warranted.
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1. 8Stuttering subjects do not show a higher incidence
of hand dominance confusion than do non~gstuttering controls.

2. Stuttering subjects do not show a higher incidence
of mixed and ocular dominance or visual inadaéuanies than do
non-stuttering controls. |

3. Mixed or cross dominance would not be considered to
be a factor regardingvlateral dominance as it relates to
stuttering. | .

4. Existing tests are inadequate to differentiate
lateral dominance confusions of stuttering subjects if in
fact such confusicﬁa are significant factors.

5. Further research in the devélopment of instruments
to assess lateral dominance is indicated.

6. Further research of the relationship of lateral
dominance confusion and stuttering observed by more clinicians

is needed.
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VOCABULARY OF TERMS RELKTING TO THE EYE

Accommodation - The adjustment of the eye for seeing a differ~
ent distances, '

Amnbloyopia - Dimness of vision without any apparent disease
of the eye.

Convergence - The process of directing the visual axes of
the two eyes to a near point, with the result that the pupils
of the two eres are brought closer together.

Esophoria -~ A tendency of the eye to turn inward.
Exophoria - A tendency of the eye ¥ turn outward.

Exotropia -~ Abnormal turning outward from the nose of one or
both eyes.

Fusion - The power of coordinating the images received by
the two eyes into a single mental image.

Hyperopia - A farsighted condition in which the near vision
is more blurred.

Myopia ~ A nearsighted condition in which the distant vision
is more blurred.

Nystagmus - An involuntary, rapid movement of the eyeball
which may be lateral, vertical, rotary, or nixed.

Orthoptic Training -~ A series of scientifically planned ex-
ercises for dewloping or restoring the normal coordination of

the two eyes.

Phoria - The position of the eyeball in relation to its
visual axis. The word "phorias" is used to indicate the
various types of muscular imbalance.

Strabismus - Squint; eyes that are not straight - an eye or
eyes that deviate in any of the various directions.

Suppression ~ The conscious or unconscious act of ignoring
the vision of an eye, often made by persons who thereby seek
to avoid the discomfort of binocular vision.

Telebinocular - An optical instrument so arranged to simu-

late distance viewing within eight inches. It is used to
test and tmin. .
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Vision =~ The process of getiing meaning out of what is
seen and 1s the skill of understanding and integrating
what has been seen with the information that is also
received through touch, hearing, taste, and smells
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<Administrationtgg Tests

Harrig Tests of Lateral Dominance

Test 1. Knowledge of Right and Left.
Say: SHOW ME YOUR RIGHT HAND. ‘After this is responded

to, say: SHOW ME YOUR LEFT EAR. Then: SHOW ME YOUR RIGHT
EYE, Stress the underlined words rather strongly and equally.
Carefully avoid giving any help by look of approval or dis-
approval, by glancing at any part of the body indicated or

by supplementary directions.

Test 2. Hand Preferences.

Say: SHOW ME HOW YOU THROW A BALL. Record the hand
used, R for right hand, L for left hand, and BOTH if subject
indicates that he sometimes does it with one hand and some-

times with the other.

Test 3. Simultaneous Writing.
Use page 2 of the Record Blank. Fold back and place

the page on the tablé before the subject with the bottom edge
paralled to the edge of the table. Say: I WANT TO SEE HOW
WELL YOU CAN WRITE NUMBERS WITH BOTH HANDS TOGETHER AT THE
SAME TIME., Put a,pénﬁil into each of the subject's handa,‘
place them in the position to write, directly below the L

and the R. Say: WHEN I SAY GO, I WANT YOU TO WRITE THE
NUMBER ONE WITH BOTH HANDS AT THE SAME TIME: THEN BELOW IT
WRITE THE NUMBER TWO WITH BOTH HANDS AT THE SAME TIME: THEN
NUMBER THREE, Anp é6“bn DOWNTO TWELVE. GO AS FAST AS YOU CAN,
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AMD REMEMBER THAT YOU MUST WRITE WITH BOTH HANDS AT THE SAME

TIME.

Test 4. ,Hand&riting.

On page 3, near the top, askthe subject to write his
full name, Record the hand used and the time in seconds.
Repeat on the line below with the other hand. Copy the time,
in the appropriate spaces on page 1, and recoxd the hand

showing better co-ordination in writing.

Test 5. Tapping.

Say: I WANT TO SEE HOW QUICKLY YOU CAN MAKE DOTS WITH A
PENCIL, LIKE THIS. Take a pencil and make a row of about
ten dots in the top single line of sguares, quickly, with
one dot in each square. Say: TAKE THE PENCIL AND TRY ONE
ROW FOR PRACTICE. Have him practice on the second row of
squares. Then say: WHEN I SAY GO, MAKE ONE DOT IN EACH
SQUARE AS FAST AS YOU CAN, WHEN YOU GET T0 THE END OF THE
LINE, GO BACK THE OTHER WAY., Show the subject which set of
squares to use, depending on whethexr he has the pencil in
Right or left hand and with your finger show him when to
start and how to follow the arrows. Allow 30 seconds, and
say: STOP. Then have the subject take the pencil in his
other hand, do the third single row of squares for practice,

and take a'racotd;as before.

Test 6. Dealing Cards.

Iﬁ;ad9an¢ei divide the deck into two packs of 26 cards
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each and.place a rubber pank;aroun& each pack. Hand one pack
to the subject. Say: MAKE BELIEVE THAT THE THO OF US ARE
PLAYING CARDS. DEAL OUT THE CARDS AS FAST AS YOU CAN, PIRST
GIVING ME ONE AND THEN GIVING YOURSELF ONE. Explain further
if necessary. Before taking a record, allow subject to deal
out six c¢ards for practice, and return them to the pack.

Then say: READY, GO.

Test 7. Honoculaxr Tests

8.1. Kaleidogcope. ~- Pick up the Kaleidoscope. Say:

IF YOU TURN IT, LIKE THIS{ illustrating), YOU WILL SEE SOME
INTERESTING COLOR CHANGES. Hand the Kaleidoscope to subject
and record the eye to which he holds it. Allow a short timé
for him to look into it, and remove out of sight and out of
reach.

8.2. Telescope. -= Say: HAVE YOU EVER LOOKED THROUGH A
TELESCOPE? Hand the telescope to subject and, if necessary,
show him how to get a clear focus by varying the length. Re-
cord the eye used.

8.3 Sight Rifle. -- Hand the toy rifle to subject and

say: I WANT TO ssﬁ HOW WELL YOU CAN AIM. AIM THE GUN SO AS
TO HIT ME RIGHT ON THE TIP 0? THE HOSE. Record which eye is
in line with the sighta, and also the shoulder used.

Test 8. Binocular Tests.
9.1. Cone., Use the three cones and the meaningful

pictures of the'&ilésaAﬁc vision Tests. Place the three cones
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in a pile on the table in front of the subject with the nar-
row ends toward him and the printed directions side ué. Have
subject’stahd. Say: THIS IS AN AIMING TEST, TO SEE HOW FAST
YOU CAN AIM. WHEN I SAY GO, PICK UP THIS (pointing to the
top cone) IN BOTH HANDS, AND SQUEEZE IT SO AS TO MAKE A
ROUND HOﬂE AT THE END. LIFT IT QUICKLY TO YOUR EYES, LOOK
THROUGH IT, AND TELL ME AS QUICKLY AS YOU CAN WHAT THE PIC-~
TURE IS THAT I HOLD UP. Az he names the picture, note which
is the sighting eye. If you are not sure, say: COSE YOUR
RIGHT EYE. Thenysay: WE WILL TRY THIS TWO MORE TIMES. EBEACH
TIME, PICK UP A DIFFERENT CONE FROM THE TABLE AND SEE HOW
QUICKLY YOU CAN LOOK THROUGH IT AND TELL ME WHAT THE PICTURE
Is.

9.2. Hole in Card. -- Place the cardboard with a hole

in its center on the table in front of subject, with the
longer dimension paralled to the edge of the table. Say:
THIS I8 ANOTHER AIMING TEST. WHEN I SAY GO, LIFT UP TIE CARD
IN BOTH HAHNDS A&D BOLD IT AS FAR IN FRONT OF YOU AS YOU CAN
REACH. LOOK THROUGH THE HOLD AND TELL ME AS QUICKLY AS YOU

CAN WHAT THE PICTURE IS.

Test 1ll. Foot Dominance

11.1 Ricking. -- Hand the beanbag to aubject. Say:
MAKE BBLIEVE THAT THIS IS A fOOTBALL. SHOW ME HOW YQOU CAN
KICK IT7. Record the fbot that touches the beanbag as the

dominant foot. Then ask subject to kick it with his other

foot.
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11.2 Stamping. -~ Say: MAKE BELIEVE THERE IS A FIRE,
pointing to the floor. SHOW ME HOW YOU WOULD PUT IT OUT WITH

YOUR FOOT. Record the foot uséd for stamping out the fire.
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Leavell Hand-Eve Coordinator Tests

Section A. HandwaoﬁAPreference fests

Test 1. -~ Ask the subject, WHICH IS YOUR RIGHT HAND?
Indicate in the space on that part of the paper whether the
subject has given the correct response.

gggg‘g. -~ Ask the subject to pick up a pencil and in-
dicate the hand with which he writes. Record on the test
sheet the response by ﬁsing an R if the right hand was used.

Test 3. -- Ask the subject to indicate with his fore-
finger and the pencil that he has just used how he would shar-
pen the pencil, using the forefinger as he would a knife.

Test 4. -- Ask the subject to stand on the floor and
hop across the room on one foot. Record the response with an
R if he hopped on the right foot.

Test 5. -- Ask the subject to indicate with which foot
he would kick a football, by imitating his activity. Note
with an R if the response indicated the right foot as pre-

ferred.,

Section B Eye~Ear Preference Tests

‘Test l., -- Use a desk blotter or a manila folder length-
wise to construct a tube from fifteen,to twenty inches long
and with an aperture one inch in diameter. Ask the subject
to hold%this tube in both hands and look through the hole
with one eye at a pancil held 1n front of the examiner s face,

when twelve ox mare feet ramovea from the subject. Record
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response with an R in terms of right-eye preference.

Test 2. -~ Cut a hole one~haif.in diameter in the center
of a manila folder with a V-shaped cutout at the middle of
one side. Have the subject hold this card with both hands at
arm's length and, when twelve feet or mora'away from the ex-
aminer, pull the card to the preferred eye in order to look
through the hole at a pointed object, such as a pencil, held
in front of the examiner. WNote whether the right or left eye
is used. Record the response with a R if the right eye was
used.

Test 3. -- Using a funnel or manoptoscope, have the sub-
ject hold the large end of the funnel to his head over both
eves and look through the small end at a pointed object
twelve feet away, held in front of the examiner. Note the
eye employed in sighfing the object and record R if the right
eye was used.

Test 4. ~- Have the subject make a ring with the fore-
finger and thumb of each hand, overlapping the two rings.
Direct him to pull the rings to the head and with one éye look
through the same at a pointed object in front of the examiner
while standing twelve feet away. Note and indicate with an
R if the preferred eye in this Ffunction was the right eye.

Test 5. ~~ Have the subject pick up a watch or an inter-
val timer and put it to his ear. Note and record with an R

if the preferred ear was the right ear.




63
Section C -- Hand Dexterity Preference Test
With a watch or an interval times with a second hand,
note the number of squares ihat the subject can mark with an
X in~thirty73econds,'using first one hand and then the other.
.'The hand with which the subject makes more X's is considered

the preferred, or dominant, hand.

Section D --~ Visual Imagery, Pointed Objects

Have the subject draw the five pointed objects indicated
under "Objects To Be Drawn", Direct the child to draw the de-
sign in a horizontal fashion rathex than in a vertical pat-
tern. If necessary this direction should be repeated for
any design which the child initiates in a vertical pattern.
Wihile the subject designs the first object (a knife), note
the direction in which the first dominant strokes are made.
When the subject has completed the design, indicate with a
pencil the direction in which these initial strokes were made.
Follow the same procedure in having the subject draw each of

the five symbols.

Section E -~ Visual Imégery, Inconplete Objects

Have the subject complete the five symbols on this test
sheet. After the subject has'drawn the sail on the mast and
the handle on the cup, note the side on which the subject first
draws the limbs on the tree, the bottom of the piggy bank,
and the top of the ice cream cone. Indicate with an arrow in
each directional case the side of the configuration from

which the;first dominant stroke was made.
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Section F -~ Visual Imagery, Moving Objects
Have the subiject draw the five objects designated. As
indicated in Section D, when tha subject has completed each
syrbol, indicate Qith an arrow the direction in which the
initial stroke was made. |
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SUBJECTIVE ANALYSIS OF MOTOR VISUAL PREFERENCE

Neme g Date —
School S e Grade

i

Examiner

1A, Hand-Foot Preference Tests . o
¥ L. 'Which is your right hand? :

Correct. Yes. No_—

2 Hand w1th whlch ‘you wr1te e ’ .
... 3., Hand with w]uch you cut -
4 ! Foot on. Whlch you hop P
i S
1. Telescope —
Y0007 Hole in card” '+ | — i
3. Funnel —
Fmger rmg test —
" Right hand
30 sec.
§
LI .
T i Lot by Bretpited tad

IR
Psgerrindit
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| ol PAGE II — LEAVELL HAND- EYE COORDINATOR TESTS

; R OBJECTS ,To BE DRAWN oR COMPLETED ON PAGF III

: ‘. ' ) : "z ; ) e :

- Pointed Objects —‘:P‘age‘III, Séclionf D— AN Indlcate with an arrow the direction of the initial strokev
; - T o of the pencil in drawmg each object.

4

Draw:

I. Knife

II. Arrow

III. Spoon

IV.. Hammer..
V Scissors g ,

Indicate with an arrow the direction of the initial stroke

Incomp]ete — Page III Sectlon E— P ’ ;
, , : of the pencil in drawing each object.

Comnlete by, drawmg Vi b ; Sy - ;
{1l Sail on the mast of the boat , e : ‘ i
II.  Cup handle - -~ PE : \ ‘ AT v
III. Limbs on one side of the tree trunk o ‘ :
IV. Complete the bank . i b e L . N ) :
V. Complete the i ice- creamcone . RO T : :

. Movmg Ob]ects — Page III Sechon F— - Indicate with an arrow the direction of the mmal stroke _
T ‘ of the pencll in drawing each object.

Draw: ey ‘§ '
I.. Car or truck L ; o vy : '
II. Wagon with a handle e : Vo :
- III. Airplane Y S e Ll
, IV. Bicycle el S LA .
V. Scooter o R R RN o .
. Scomesoam> |
: S T Score Only the

R’s (Right Preferences)- oo o i
~ and the L-R’s
See Manual Pp. 7-11

." Hand-Foot Preference (5)

.. Eye-Ear Preference (5) ‘R ‘;
‘ Hand Dexterity 'Pr'efer‘ence’ (5)‘; : R
Pointed Object}si ( 100 L-R ,

. Incomplete O’bjeclwi CI R
. Moving Objects (10) =
‘TOTAL

Mmoo 0w >

LT

i e

Copyright, 1958, Kerstone Vlév? o. Reproduction Fnrl)idden. " Printed in U, 8, A,




LEAVELL HAND-EYE COORDINATOR TESTS

VisuaL-ImAcERY ReactioNn TEsT

i Sectim E Section F.
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Keystone Visual Supvey Tests
The Telebinocular |

The‘telebinocularAshould be placed on a solid table free
from vibration.. The subject should be seated in any ordinary
chair, The telebinocular should be adjusted vertically; after
the subject is seated, until he is in a normal reading posi-
tion with fbreamhs resting on the table and eyes within the
hood of fhe instrumentQ  Room illumination should be subdued
with no direct light on’the slides except that emanating from
the 10 watt daylight bulb attached to the slide holder.

Subﬁeéts should not be allowed fo see any of the slides,
either in or out of the instrument, except as used during
the test. As soon as he has reported on any s;ide, it should
be removed and the néxt immediately exposed. The subject
should not remove his eyes from the instrument until all tests
are completed.

Regarding the methbd of exposing slides, two or three
slides should always be in the slide holder, in the order in
which they are to be used. As soon as the exposed slide is
interpreted, the examiner should iift‘it out of the slide
holder,'which exposes the slide behind it. While the subject
is ihtefpreting the new slide, another should be placéd be~
hind it and so on unfil the last slide has been used, It is

very important that all slides be level in the instrument.
General Procedures.
NOTE: Use a pencil freely in getting fheysubject’to under-

stand all directions, but not in a way that will change the
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findings.

When the cardholder is as far from the student as pos-
sible (at the end of the rods), it is at "Far Point”, When
the cardholder is ﬁﬁshed as close to the student as possible
(in close te the instrument), it is at "Near Point.”

The cards should be set in the cardholder in proper
order; and as each cérd is removed fram the front, it should
be placed in the back, thus keeping the cards in proper se-
guence at all times. The back should be screwed up so that
the cards are held up straight but to be not too tight to

prevent an easy change from front to ba&k.

QUESTIONS INSTRUCTIONS AND INTERPRETATIONS

Test 1 -~ Far Point Set carcdholdexr at FAR POINT ON
SHAPT.

"What do you see?" The answer should be, "A dog and

a pig.” It is not necessary to
ask about the position of the dog.
The important thing is that the
student see both the dog and pig
in all of the caxds.

Test 2 - Far Point

"Does the yellow line If the yellow line is seen as ap-
pass through the large red parently passing through any point
ball?"® (Pointing.) "Or within the circumference or as
below it? Or above it? touching the ball, the recording
Through what character?” is in the EXPECTED column.

Test 3 ~~ Par Eoint

"$0 what number or be- If the arrow stands definitely at
tween what numbers does any point, recording should be made
the arrow point?" accordingly. It is not necessary

to wait for stabilization if the
arrow fluctuates., However, if the
movement continues in one direction -
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recording should not be made until
the movement in that direction has
stopped. Recording should then be

made,
Test 4 -- Far Point
"How many balls do‘you When three balls are seen, or four,
see?” "What color . are becoming three, check in the EX-
they"? PECTED column.
Test 4-1/2 -~ Both Eyes -
Far Point
"See the signboards out Make a recording check mark only

through a railroad bridge?”at the number of the last correct
"gee the black dot in. the response before two successive fail-
left~hand white square on ures. Responses should be prompt.
this board?" (Point with If the subject hesitates, indicating
pencil) ' ‘an effort to guess, the last pre-
"Wwhere is it on the second vious response should be checked
signboard? "On thé right, as final.

left, center, top, or bots

tom?" : ‘

*On the third, ete.?"

Test 5 -~ Right Eye --

Far Point f

"Now let's do the same Follow the procedure for recording
thing again. No. 1? as given for Test 4-1/2.

(and so on in Test

4-1/2).

Tast 6 -- Left Eye (Same
ag 5.) o If the student goes as far as Sign-
/ board No. 6, on Test 5, it is fea-
gible to try to start him on Sign-

board No. 4 in giving Test 6.

Test 7 -~ Far Point

"In this top line (point- If the response is negative, call
ing to each figure) what doattenticn to the cross and ask

you seae?” “Does one of whether it doesn't seem to be closer
them seem to float out in than do the figures on each side of
the air, closer to you thanit. When an affirmative reply is
do the others? Which one? obtained, proceed as suggested here.




"How which one floats in

the second, or next, line
down?"” "And the next?"
Bte.”

Tast 10 -- Near ?oiht

Test 1l ~~ Hear Point

Test 12 ~-
Near Point

Both Eyes --

"Looking at these balls
(pointing to the balls

in the center) do you see
one with black. lines,

one with black square
dots, and one gray?z"
Pointing to No. 1 say,
"No. 1 is black square
dots, Ho. 2 is black
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o recording check is made until
the subject can go on farther.
Then a check mark is placed at the
last correct character called.

FPollow the sama instructions as
given for Te t's'

Pollow the same instructions as
given for Test 4.

When a ball is miscalled and ap-
parently not seen clearly, or when
guessing is obvious, check on the
record form at the number of the
last ball called correctly before
two successive failures, In all
cases, it is well to allow the
student to proceed beyond the point
where he misses one ball.

lines, No. 3 is black square

dots.
in No. 4., etc.?"

Test 13 -~

‘ Right Eye -~
Near Point '

Test 14 -~
Near Point

Left Bye --

Now what do you see

Use the same procedure as in Test 12.

Use the same procedure as in Test 12.



School Survey Cumulatxve
Record Form No. 5A

"Re’ferred by

Sex_:
: ‘Teacher - Approved by e ‘ :
‘ AN S rincipal or_____.._____.__.
C.AAge M. Age Grade-. ~ Wearing Glasses: - Yes____ No____;
Sy, mo. da. : . yr. mo, L Fr. 0. i
: . C.t- e Snellen Stanidard: (if desired) * |
A ‘With Glasses: . Right____ Left__-_
-~ Phone_______ i Without Glasses: nght____ Left____-
HJP\M EYUB HUB"% 3018 EJHIH 3UI’!
" ONSATISFACTORY “Hatched . EXPECTED  Hatched
e O UR ' Underconvergence Retbst| AWithin Heavy Retest UNSATISFACTORY .
Left Only . Right Only and Low Usable Vision Area Black Lines Area Overconvergence
| Test1 (DB-10A B N ' e i
(;snmxhl(n?oul Vmo)n n T o e .AmD . Hd
(Far Point) . .
: . . . ! 4 7L g‘ 2 F —
| Test 2 (DB-8C) e 2 B3 ~r /n : {1; '//"E/y ——- T
Veru?l Posture — o O O ‘i’ O ‘;‘ T ,:,:7' 0 ////;/‘!: /,ZZ/II ’%,;i O O
(P Petot only wy TR _92 i sy Wi a7l e 92
— T Tk
nl ; ; ) 707, 000 WL
Test3 (DB-9) Y 151413 . - 321 ;:;,//; 157, /,/2: 7 % /5?/;
Lne(r}gl p;.m; ‘ [ Nomben Oty | . 15 14 13 12 ;/, n7/4 1098 7 %7 g 65 43 21
: ar ou}l 9 5 B . 74 ,{/ /
L 3yl TH3IF| JATOT v '3 ZATA3d
in s o [o Tuum | elyix o Tt e [mae
est 4 (DB-4K) =
‘ “'i(ol?ar Point) © (D G) o ® 0 ) (OO (0] (0]
b [ only ® L ® ® ®
‘| Test 41, (DB-1D 1 2 3 ..a s Vaniein 1 s 9 10
U“,‘:‘;;/‘fi'gm ) L B T L R [T WAL B B R
. . o4
. M(Far Point) 9% 0% % 8% 2% T %’I/ /1 98% 100% 103% - 105%
:| Test:5 (DB-3D No Dots ‘ : , s Bivieth 1 s 9 1
E;akxeivm(m ) Sten, Unlens T ! R 2 L > T * B ?M{B//’/” L R T R ° .
- earboiny - o | o) 1o Occluded Seomrom  ww ww we ) eew 1) o 100% - 103% R A
-} Test 6 (DB-2D No Dots B 3 s 5 /////"/"/' 7 9 10
'Unbli:( Vision, ) Sﬁei:h?'g“' B ! L 2 R R T // // L'/ '7/’ B L R T
t . .
(Faﬁ’oim) Is Gecluded |- w5 on  wn  ww  w% | i) % w0 103% _105%
e 1 2 3 4 5 6 1 8 ,’,j',,’,s,r’,,,’;n 10 11 12
|Test 7 (DB6D ~ N ‘
7 (DB4D) | I || | +oxoooo+ [#ii+too
(Fu: P‘l’ml) Fonly - |7 . only @ ’ 1’4//’/2’///'/////'
Tests'(DB 18A) ‘ \
ol Percention 32 79 23 coﬁklécr ~ ' 3
‘ar loml) o :
Testd (DB-14A)| ' AL
Calor Perceplion . 63 92 56 CORRECT
2 AFar Point) o .
' ’ " i AL 1 SR, :
| Test 10" (DB-9B only 09433 v oy A
Lateral | l(’ostnre ) I ( - Numbers Only 10 9 8 // 74 7'/’/// ”’ 6 5 4;7/4{/ ’/{/' /// 2
... (Near Point) ‘ ; ' I il - —
Tesi 11 (DBSK o o T | elii ° s @ | seiried” @
"i..o. (DB3K) o |o 0| oo ® oo |0 o
= Wedr Polm) ° o Y [} ® )
Test 12 (DB-15) 3 s |6 | 718 |9 0|n | uffB/iuAs]s]|n B | 1w | 20 | a 2
Unblg:Vnion, ; D LID. ] D L D DIG L /’L//%,/{D,//: L D L D G D D L
meﬁ'p.,....) 30% 50% | 50% | 60% | 60% | 70% | 70% | 80% | 80% /%% ,92’,/.100% 100% [ 1029% | 102% | 103% | 103% | 105% | 105%
| Test 13 (DB-16) 3 56 7|8 91 10|m 12 ,13/ / 7f1sly 15 1 16} 17 18 19 20 21 2
}‘llublc Vision, L LI|D D|L D L |D G //IL/; /”,L/]' D|DJ|G D L D D L
e Nee! Point) | %% 50% |50% [60% | 60| 0% | 70% |s0% | 80% /7%,/9%/;/, 100% | 100% | 10206 | 102% | 103% | 103% | 105% | 105%
Test 14 (DB-17 3 s | 6 7 |8 9| 1|1 w A 15 | s | 1 18 19 2 2 2
Unblev(hlon. ) D “rIp |l LID D[ DI|L L ,/Gf, D’;" L{D|L- D L G D L
Le“(Nm Poim) 30% 50% | 50% | 60% | 60% | 0% | 70% | 80% | 80% {go%ﬂ 1 99%, /'mo% 100% | 102% | 102% | 103% | 103% | 105% | 105%
3¢ r Test—75 is Passing.
Complete directions : for admxmstratxon of
these tests will be found in the manual pro-
vided for this purpose.
For Snellen Equivalents of Tests 414, 5, 6,
12 13, and: 14 see the Manual, pp. 12 and 14,

i
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ABSTRACT -

Theinul~hypcthaai3 has been confirmed by the analysis
of the sﬁﬁdy, in;thaﬁ they show no relétionéhip between
stuttering and uﬁilaterél dominance. The results indicate
that the laﬁerality ﬁeasure of the'experimental group did
not differ significantly from that of the control group.

Inasmuch aa-ihe results of onlﬁ one statistical test
vere significant,‘iﬁ is felt that this does not detract from
the contribution of the study. It would seem that the re-
sults obtained from this comparison, the analysis of overall
visual adequacy and extremity dominance, couid have occurred
by chance alone. It is pointea 6ut, however, that this test
was distinctly different from all other tests performed; and
it is felt that careful consideration should be given to this
factor in a total evaluation 6f the results cobtained.

The statistical énalysis of the data compiled were done
by way of the "t" test of significance, which inc¢luded com-
putation of the "t" statistic to test whether scores obtained
on selected tests were statistically significant, and the Chi
Square Test, which was used to determine the presence or ab-
sonce of factors indicating a greater oi less degree of domi-
nance confusion.

The experimental and control groups were composed of a
total of twenty subjects, who were administered The Harris

Tests of'Lateral Dominance, the Leavell Hand-Eye Coordinator

vii



Tests, and the Kcystone Visual Snrvey Tests far the purpose |
of explorlng the relationsnxp of measures of 1ateral daminance.

On the basis cf the xasults obtained from hhls 1nvesti~
gatlon, the followzng conc uglons seem warranted«“:*'

‘l; Stuttering sub3ects do not shaw a higher 1ncidence
of extremity and ucular dominance ccnfusion than do non~
stuttering contrcla. j' | "

2. The lack of‘unilateral domlnanae would not be ‘con-
sidered a factor regardlng lateral domlnanue as 1t relates
to stutterzng. | ) |

3. a szgniﬁlcantly greater pioportxon of stutterers
vere - shown to have a vzsual inadequacy in associatlon with
extremity incoordination and imbalance. | |

4. Further research of the relationship of lateral
dominance confusxon and stutterlng obsarved by more clinicxans
is neede&. ( ’ | |

5. Fuither research in the development of 1nstrumenta

1

to assess latexal dominance is indicated
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