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CHAPTIR I
INTRODUCTION

Balence, an interesting characteristic of ell humans, is defimed
a8 the ability of the imdividual Yo control organic equipment neuromusg-
oularly,! Balance is found in many degrees, from the man walking the
tight rope in the circus ond the halfback with his tricky broken field
running in football to tha young child who hasn't quite lesrned how to
git uwp, Eaoh of these acts requirs balance, Physical educstion in-
structora and athletic coaches consider balance an important factor in
the athletic success of a competitor, The wearing or -he not wesring of
glasses has also preaented many problems to the phyeicel education and
asthletic professions, It was the author's hypothesis that the wearing
or the not weering of glasses would affeot balance and therefors have an
influence on the performance of the individuel enguging in physical educe=

tion or sthletic activities,
Statement of the Problem

The purpose of this study was to find the relationship of balance
anong bespectacled male athletes, performing while wearing and while not
wearing their glasses,

Delimitations

1. The study wes limited to 27 male bespeotacled athletes,
2. The group tested was made np of a volunteer group of collegs

athletes engaging in one or more intercollegiate mports,



3¢ Tha tests were adminiatored during one testing period for
@zch individual,

4, Only static and dynamic balance were testad,

S« The author lscked comtrol of the motivation of the subjeeots,

6, The degree of eye difficulty was not considered,
Significance of the Problem

Severnl studies have been made in the area of balance, but very
1ittle has been done regarding reletiom of balance of bespeotaocled indi-
viduals who perform while wearing or not wearing their glasses, It was
hoped that the results of this study would prove very important to phys=
ical educators and athletic coaches because balance is an important
special a2bility needed for athletic success,

Dafinition of Taerms

1. Balenoe=="Balance is the abiiity of tha individual to control
organic equipment neurcmuscularly,"?

2, Statie balance—"Static balanoe is the maintenance of a spe-
cified posture with a minimum of body sway.">

3, Dynsmic balance--"Dynmmic balasice 18 the maintenance of pos-
ture under conditions of continuous changm of body nosition so as to

require further musculsr activity to re-establish body pesturs,*4



CHAPTER II
REVIEW OF LITERATURE

Several resesrchers who conducted studies regarding balance have
nade various contridbutions in certain specific aspects or phases of the
problem of balance, Whelan, for example, identified edght frotore or
components involved in velance, Of these eight, two wers temtatively
identified as eye faotors. He called these Type I and Type II static~
balance eye foctors,”? He also identified definitely two balance factors
related to the ayes, the dynamic balance eye factor which functionaed
most in the btenm tests (tests in which the subjecls walk on beams of
deereasing width, ell of equal height from the floor) ard the
convergence-of-gyes factor which functioned most in the lundmark teots
(testm in which m subject nust concentrate on a spot while balaneing).
This latter factor involwed judgment of distance forward nmd backward
performed during the Crosswise Stick Test, 5

Bass stoted the following as a result of her findingu

sevthe gencoral function of balance is composed of a number
of different factors or components, One of these is obviously
concerned only with the functioning of the eyes in balance, Others
function only when the eyes are open, heﬁe there are probably
several functions of the eyes in bslance,

Culhane made this statement about the ability to balances

The ability to balance is the result of the interrelaetion-
ship between kinesthetiec impulscs received by the proprioceptors
in the muscles, joints and ligaments, and the funciion of the

semi-circular cana.lab along with visual perception aiding the
feeling of position,



Magms found the role of wision highly dominamt in head balance,

As aninals beoome more complex, they rejuire labyrinthine reflexes less
and the eye reflexes more. He found pttitudinal reflexes in lower ani=
mals more apparent than in man and monkeys, Human posture wes influsnoed
by many safferent ilmpulses which affect the postural reflexes, Thesa in
turn aoted as a group to integrate the wholé body musoulsturs,’) Brodie
describad a chuin of muscleés which controlled haad posture and formed a
unit capable of balance, the post~cerviecal muscles being the larger to
oprase tha force of gravity as well as the anterior chain of mascles, 10
Halbret made an slectromyographic study of head posture, IHim study showed
tha movament of the head wam always synergistic with the muscles oparating
o contribute to the smooth coomdination of actiem,'!

Maroney reported that all dig muscle skills depend upon aid from
the eysm, the semi-circular canals, and a healthy neuromusoculsr mechanism
in adjusting muscle positions in equilibrimm, At least two of these
Judgnments are necessary for a persom to do any complicated equilibrium
movements, Blind people are handicapped in welking, If two of these
functions are impaired, skilled mcte in big musels balance are difficult
or impossible, depending upon the degree of the injury, Inner-ear deaf
people will not attempt to walk across a plank in the night that thay
would readily try im the daylight, Deafness and temporary blindness re-
duce balance judgments to muscle sense, Eithar the eyes or the ears
must aid muscle sense to make equilibrium pomaidbla, Standing on one
foot with the eyes closed is more difficult than with the syes open be=
cause the eye judgment is taken away. Thim causes balance to boccma

chiefly a maiter of muscle sense and semi-oircular cansls,12



Buss, one of the firat persons to investigete balance, sttempted
to devise a series of tests to relisbly measure statie and dynamic bal-
enoce., She devised two tests for balance, the Stick Test for measuring
static balance and the Stepping Stone Test for messuring dynamic bale
ance, The Stiogk Test wns validated ageinst rhythn ratings and general
motor ratings, The p's of relisbility ranged from ,721 to ,901. The
r's obtained between the tests and the rhythm ratings ranged from ,2840
to 4647, The p's that were obtained between the tents and the generalw-
motor ratings ranged from 2770 to 4745, Although the static balance
teat did not ocorrelate highly with the criteria, Bass concluded the
Stiek Test was relisble and veiid for mass testing situations, The
Stepping Stone Test was validated against rhythm retings and general-
motor ratings. The Stepping Stone Test was found to have a relisbility
of 952, an k of .739 with rhythm ratings, and an p of .667 with general-
motor ratings.13

Wiebe found that the tests using the Lengthwise Stick Test re-
sulted in & reliability of .94 for college men, 14 Fisher, using the same
test, obtained s reliability of .82 for the right foot and ,84 for the
left foot for high sehool girlm.15 MeCloy stated that if the Lengthwise
Stiock Tast amd the Crosswise Stick Test are each given six times in all
to each individual, the relisbility of these tests will run from .80 to
+70, They correlated sbout .5 with ratimgs of general-motor ability in
women and simi)larly with rhythm ratings., MeClcy in discussing these
correlations stated, "These ocorrelations, while rather low, are reslly
surprisingly high when one conziders the large nm‘be.r of other elements
which go to make up general-motor ability."'é



Seashore developed the Springfield Besm-Walking Test. This test
was pade of nine oak besms of varying widths, all of sgual height from
the floor, This test was foumd to have a relisbility too low for prac=
tical u-af\xlnes.."7 Later Thitney developsd a VWalking Beam Test of four
besma, esch 10 feet long, with walking surfaces of 1%, 1, ¥ and 1 inches
wide, The subjeots walked in heel-to-toe fashion with the hands on tha
hips and with the eyes open, The average of five trials had & reliability
coefficient of more than .80,18

The HEail-falking Test wos used with soldiers as subjects, Heanth
stated the following regarding his axperiments

During training experience with problem soldiera in the
special training unit, the author has observed that all persons
with coordination problems do not necessarily have a low rail
Sidered when fine dlfferentistion n meededsls o

Fisher, Birren, and Laggett also reported that the Hail-Welking
Test was not satisfactory for work with small populations,20

In 1932, Alden, Horton and Caldwell used a balarce beam and re—
corded the mumber of faet walkad on the beam, Reliability for this test
WoE very lo-u.21

A Balance Lesp Test (Sideward Leap Test) has also been deweloped
to memasure dynamic balance, This test is performed by having the subject
stand on one foot, leap sideward to a designated spot, bend forward in-
mediately and touch the floor, then 1lift the fingertips just above the
floor and hold tha position for five seconmdis, Holoff, in studying the
relationship of kinesthesis to learning of selected motor skills, found
& relisbility for the Balance Leap Tast of 65,22 Seott and French found

a relisbility coefficismoy of .88 for the Balance Leap Test when computed



on alternate trials of a Ie!’il-l of ten and stepped up by the Spearnan-
Brown formula, Subjects for their tests were 116 cellege students,?3

Iravis investigated several problems related to balance; among
those studied were these: (1) What was the relative importance of the
visual sense fields in postural balance? (2) What was the correlation
batween static equilibrium as memfured by the ataxiameter amd dynamic
agquilibrium as measured by the stabilometer? His conclusions indicated
that (1) Both statio and dynamic equilibrium were aided greatly when vis-
ual ocuss were pregsnt--the finer the visusl points of reference the better
the performance, (2) The dynamic componemt of squilibrium was unrelated
to the static component. (3) There wns evidence for assuming the presence
of a steadiness faotor in balanocing skill and in eye-manual coordination
as indiceted by correlations in the oréer of +50,24

Thelan administered a battery of balance teste to a group of to-
tally blind subjects and compared the reasults to the rasults of blind-
foldad sighted subjects on the mama& tests, Ha found little differianca
in balance between blind and blindfolded sighted individuals, This in-
dicates that a sense of balance in the blind probably doas not become
highly developad to compensete for the loes of might, ms do other senses
such as hearing and tough .29

Tyler (1) investigated the relationship between certain balance
measures and skill in swimming, basketball, and gymnasticsmj (2) compared
static balance ability with dynamic balance ability; and (3) studied the
relationship of height and weight to the ability to balamce, He used

fiva teasts of balance, the Beam-¥Walking Test, the Stepping Stone Tast,



the Etick Test (eyes open), th;s Stick Test (eyes closed), and a specially
desijned balanes board, The tests were administered to 233 subjects en-
rolled st Fennsylvania State University. He chose subjects from required
physicael sducation classes, swimming clasees, the warsity basketball team,
and the varsity and freshman gymnastic teams, His conclusions indicated
the following relationships: (1) A relationship between swimming ability
ard types of balance measurasd by the Stepping Stone Test, Bean-Welking
Test and the Stick Tests, (2) Little or no relationship between basket-
bull ability and sbility to balance as measured by the tests used,
(3) Some relationship betwesn gy=mastic ability amd dynamic balance abil-
ity as measured by the Beam-Walking Test and the Stepping Stone Test,
(4) Little relstionship between rtatie balance mmd dynamic balance ms
measured by the tests used. (5) Little relstionship existing between
height and weight and balanoce mbilities which are mpecific to certain
types of skill in sports and setivities.26

Fawrup ooncluded from her study of the relatiomship of dynsmic bal=
ance to success in social dancing that dynamic balance is not a pradistor
of success, although social dancing involves dynamic balance while moving
backward, This is especially true for the woman dancer,2T

Greenlee made a study of 122 college women in beginning bowling
classes at the State University of Iowa. DBowling performance wee deter-
mined by averaging six games rolled during the last three weeks of the
instructional period, She drew the following conclusionss (1) There was
a positive relationship, which was significanmt at the one per cant lawval,

between dynamic balance and bowling performsnce, (2) There was no mta-



tistically significart reletionship betweer bowling performance and strength,
kinesthesis or static balmnce as measured by her study. (3) There was a
positive significant relationship between rotary positioning of the fore—
arm and dynamic balance,28

Rfley studied balance as demonstrated by elerentiery boys and giris.
She ooncluded that balance tests have low relisbility £t these grade levels,
although belance sbility improves at each grade level. Dynamic balance
was the most diffioult for grsdes ons, two and three,2

In & study mede by Garrison on the balance mbility of college wome
en, sha found that & positive reletionship existed between motor ability
and balance ability, but that the relationship was very slight,© e
also found that balance could be improwed through the teeching of exer-
olmes of balansa, but thet a comparison of the balance gnin and performarnoce
gbility in seleoted activities did not show m rell.tionsixip.31

Seashore foumd that height and weight had a bearing on balance,32
Espenschade, Dable, and Schoendube concluded that neither height nor
weight were important in dynamic belance.’> Travis found weight to be a
factor in dynemic balence of men in his equilibrium study,34

In disocussing variations in balance, Scott and French stated,

Variations appear because some have been trained to use kin-
esthetic awareness as a basis for balance and weight control; others
have never had such awareness through their own efforts,

Experience has shown that excessive fatigue, particularly
long-term chronie fatigue, reduces balance control, Balance tests
appear to be useful in somewhat of a disgnostic or interpretive
way, For example, poor balance may explain erratic performance
on certain skills, tension in trying to perform static activities,
poor performence on sctivities such as skating, skiing, diving,
dancing, trampolining, or others where dynamic balance is important,

Also, & marked drop in ebility to balance may be associsted with
fatigue.>?
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Culhane tested 65 subjects for static and dymamic balance befora
and after pedaling a bicycle erpometer. Contrary to Seott and Fremoh,
she found that fatigue brought sbout by physical smetivity would not
affect balance and that rhysical educstion instructors need not be con=

carnad mbowt this fl.nt.36
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CHAPTIR IIX
PROCEDURE

The subjects in this study were athletes who wore glasses and
have participated in ome or more intercollegiate sports, The group con-
sistad of 27 voluntcer athleten, No attempt was made to classify the

athletes as to age, weight, or height,
Testing Procedure

Three tests of balance ware administered to the athletes, The
tests used in this study were the Lengthwise Stick Tent, the Crosewisae
Stick Test, and tre Sideward Leap Test, Each test wms administered
three times during the one testing period,

The Lengthwise and Crosswise Stick Tests measured static balance,
These tests involved belance on a stick 1 inch wide, 1 inch high and 12
inches long. The subjects balanced on the stick in e lengthwise poaition
(Figure I) and also in a crosswise position (Pigure I1), Directions were
similar for both tesmts; the only differemce involved the changs in po-
sition, For a complete description of the Stick Tests, mee Appendix A.37

The Sideward Leap Test measured dynamle balance. It was admin-
istered on a pre-painted disgram on the floor (Pizure III), The subjects
were tested for dynamic balance om both the right amd left foot, For a
complete description of the Sideward Lesp Test, see Appendix 3,28 Be-
cause of crowded schedules, the subjects wers tested individually or in

groups of two, Tests were administered by the author amd fellow graduate
assistants,



Figure I. Lengthwise
S8tick Test

Figure II, Crosswise
Stick Test

12
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Figure I11. 8ideward Leap Test

80uli UAKJIA STATE COLLEGE LizF
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The tests wmere administered in the following order:

1. Lengthwise Stick Test with glasses

2, Crosswise Stick Test with glasses

3. Lengthwise Stick Test immediately after removal of glasses

4., Crosswise Stick Test immediestely after removal of glasses

5. Sideward Leap Test with glasses

6, Sideward Leap Test immediately after removal of glasses

7. Lengthwime Stick Test after eye mdjustment wlthout glasses

8, Cromswise Stick Test after eye sdjustment without glasses

9, Sidewsrd Leap Temt after oye adjustment without glasses

Following the administration of the Sidewsrd Lemp Test, immediately
after removal of glasses, the subjects walted 25 minutes during which
their eyes were parmitted to adjust to the light without the glassen,
The tests following this séjustment period were taken without the aid of
glasses,

Bacause of the nature of this study, the author wented the subjectm
as near to penk performence in balance as possible before the actual ad-
ministration of the balance tests, The author wanted all the learning
to take place before the testing; therefore tha sudbjectz ware allowed
several practice trials to become familiar with each of tha testa, The
mumber of trials ranged from four to seven depending upon when the sube
Jjeats felt they were ready to be tested,

The sticks for the Stick Tests were marked on tha bottom, amnd the
floor was marked denotimg the perimeter of the stiek, Bafore each trial,
the stick was placed with the marked side down in the eres marked on the

floor.
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The subjeocts wors gym shoes mnd gomfortably fitting clothes during
the testing period. A damp towal wae provided for wiping off the shoes

vefore taking the Bideward Lesp Test,
deoring of Testa

Each Lengthwlse =snd Crosswise Stiek Test involved six trials,
with the number of seconds balansed on esach trisl being totaled for sach
individual test score, Seconds were raecorded to tha nearcst tenth,

The Sideward Leap Test was made up of 12 trianls ——= three on the
laft foot, thres on the right foot, three on tha left foot, am’ three on
the right foot, Bach tri:il weas regorded to the nearest temth of a
second, unless a fallure resulted. A failure was resorded ns an "F"
and counted as zerc meocnds., The nmber of seconds for asach trial wma
totaled for each individual test score, BGes Appeniix B for description

of failures.



CIAPTER IV
TREATMENT RHD ANALYSIS CF THE DATA
Ictroductory Statement

The bagic purpose of this study was %o determines the effest of
the use of glasses on the balanoe of sthletes who weer glasses, The
etatistical methods used were the emlculations, from the test scores
obteined, of the differences between the means and the significence of
thesa differences,

The experinentel design used in this study was the "single group
method” in which the differences between the means were somputed from
the raw scorcs of the cmme tents slven to each one in the same group,
performing with glasses, immediately after removal of glasses, and after
a 25-mirute period of eye adjustment without glesses, Because the num-
ber of mubjects in the group participating in this study wes mmell, tha

following formule for the computstion of the { welue wes wsnd.”
8D =/ 12
W - 1)
@D = 8D
t = % -0
Ep
Interpretation of Rewmults

%o test the differences obtained for significamce, Table D in

Garrott4° was used, 'The degrees of froodom (M=1) were determined for
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@ach comparimen, The % va.luu}.t the 5 per cent level of confidence was
pocepted for this astudy, and the null hypothesim anplied in each cnse,
The group in this mtudy was made up of 27 individuals, This group had
26 degrees of freedom which made the t velus at the 5 par cemt level of
confidence 2.06,

Following is a legend for the tests used durins this study:

Test 1A--Lengthwise Stick Tast with glasses

Test 2A--Lengthwise Stiek Test immediately after removal of glaspes

Test 3A—Lengthwise Stick Test after eye adjustament without glasses

Test 1E--Crosswise Stick Test with glasses

Test 2B--Crosswise Stick Test immedistely after ramovel of glasses

Teat 3b==Cromswise Stick Test mfter eye adjustnent without glusses

Test 10--Sideward Leap Test with glassen |

Test 2C—3idewnrd Lean Test immedintely after removal of glasses

Tept 3C—~Sideward Leap Tent after eye adjustment without glassas
In the tableas mhich follow the tests will be referred to by thair corre=
gponding numbers in the legend,

Referring to Teble 1, one can readily see that the decrease in

Table 1, Difference between the Means, Standard Error

of the Difference, and the i Value Computed from
the Test Scores of the Lengthwise Stick Test

with Glasses and Irmediately after
Removal of Glasses

e
e

Test 14 Tast 24 Difference HE
(M 1A - M 24) me

et

Lavel

5514.3 4977.6 19,68 13.T1 1:45 nona
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balance from the Lengthwise Stick Test with glasses to the Lengthwise
Stick Test immediately after removel of glassem was not significant at
the 5 per cant level of confidenmo#, Thé null hypothiesis was sccepted
for this part of the study.

In Table 2 the results of the Lengthwise Stick Test with glasses
mnd after eye adjustment without glasses are recorded, The data show

Table 2, Difference between the Means, Standard Errvor

of the Difference, and the { Value Computed from
the Test Scores of the Lengthwise Stick Test

with Glasses and after Eye Adjustment
¥ithout Glasses

Teat 1A Test 3A Difference : Laval
T

that there was an increase in balance on the Lengthwise Stisk Test after
aye adjustment compared to the balance on the Lengthwise Stick Test with
glasses, However, this increase was not mignificant at the 5 par cemt
level of econfidence, The mull hypothesis was applied and msocepted for
this comparison,

The results of the Lengthwise Stick Test given immediately af'ter
ramoval of glasses and after eye adjustment without glasses were com=
pared in Teble 3, The increase in balance after eye adjustment without
glasses over balance immediately after removal of glasses was significamt
st tha 5 per cent level of confidence as is shown in Table 3, The mall
hypothesis was applied and rejected for this comparison, The increase

in balance was accepted as resl,



19

Table 3, Difference between the Means, Standard Error
of the Difference, and the § Value Computed from
the Test Soores of the Lengthwise Stick Test
After Eye Adjustment Without Glasses and
Immediately af'ter Removal of Glasses

Test 3A Tast 24 Difference 1y i Level
(4 3A - ¥ 24)
6124.9 4977.6 42449 10.68 3.98 o

In Teble 4 the results of the Crosmwise Stick Test with glasses
wore compared to the results of the Crosswise Stick Test immediately after
removal of glasses, Although the results of the Crosmwise Stick Test

Tabla 4, Difference between the Means, Standard Error
of the Difference, and the § Value Computed from
the Test Scores of the Crosswise Stick Test
with Glasses and Immediately after
Renmoval of Glasses

Test 1B Test 2B Difference Leval
s, MGG 1
1956,.6 1552,6 14,96 a8.62 1.73 none

immediately after removal of glmsses showed a decrezse in balance from
the results of the Crosswise Stick Test with glesses, this deorease was
not significant at the 5 per cemt level of confidence, The null hypo-
thesis, which was applied f#o this comparison, was therefore accepted.
Tabla 5 indicsted that tha degree of balance during the Crosswise
Stick Test with glesses was greater than balance during the Crosawise

Btick Test after eye adjustment without glasses, This difference, how=
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ever, woas very small and was not significant gt the 5 per gent level of
confidence., After spplying the mall hypothesis to the comparison, it

was mocepted.

Table 5, Difference between the Means, Standard Error
of the Difference, and the t Value Computed from
the Test Scores of the Crosswise Stick Test
with Glasses and after Eye Adjustment
Without Glasses

Test 1B Teat 3B Differencs SEpzyw hi Level
1B -« ¥ 3B)
1956.6 1900.8 2,07 9.43 22 none

Table 6 shows that the sbility to belance during the Crosswise

Stick Test after sye adjustment wlthout glasses was significantly better

Takle 6, Difference between the leans, Standard Error
of the Difference, and the 1 Value Computed from
the Test Scores of the Crosswise Stick Test
after Bye Adjustnent Without Glasses
and Immediately after Removal

of Glasses
Test 3B Test 2B Difference 3 Level
(475 = ¥ 28) Epypp
1900,.8 1552.6 12,90 5,70 2.26 5%

than the ability to balance during the Crosswise Stick Temt immediately
after removel of glasses, The i value cobtained was 2,26 which was large
encugh to be significant at the 5 per cent level of confidence, The mull
hypothesis was applied and rejected, The gein in belance was therefore

mccepted as real,
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Table T indicates the subjects scored higher during the Sideward
Leap Test with glasses than they did immediately after removal of glasses,
However, this increase was o small that it lacked significance at the
5 per cént level of confidence, The null hypothesis was nscepted,
Table 7, Difference between the Means, Standard Error
of the Difference, and the § Value Computed from
the Test Scores of the Sideward Leap Test

with Glasses and after Eye Adjustment
Without Glasses

Test 1C Test 2C Differenca k4 Level
(10 o % 26) DI
1185.9 1115.8 2,60 1.46 1.78 none

Table 8 directs attention to the fact that on the 3ideward Lesp
Test the subjects balanced better while wearing glasses than after the

eye adjustment period without glasses, The } velue arrived at for this

Table 8, Difference between the Means, Standard Error
of the Difference, and the § Value Computed from
the Test Scores of the Sideward Leap Test
with Glasses and after Eye Adjustment
Without Glasses

Taest 1C Test 3C i fference SEprpr h 1 Lovel
_ (M 1C - M 3C)
1185.9 1117.8 2452 1,96 1.28 nons

oomparison was 1.28, This did not meat the required 2,06 for a level of
significance at the 5 par cent leval of confidenca, Therefore, the null

hypothesis, which wes applied to thim comperison, wma accepted,
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The results of the Sideward Leap Test, taken immediztely after tha
removal of glasses by the subjects and after eye adjustment without

glasses, are found in Teble 9., The subjects balanced an insignificantly

Table 9. Difference between the Heans, Stendard Error
of the Difference, and the t Value Computed from
the Test Scores of the Sideward Leap Test
after Eye Adjustment Without Glesses
and Irmediately after Removal

of Glasses

Tast 3C Test 2C Difference 3 ; t Level
(M 3C = M 2C) “orer

1117.8 1115.8 7 1,935 « 04 none

longer time after the eye adjustment period than immediately after re-
moval of glasses, After applying the null hypothesiz to this comparison,

the author accepted the null hypothesis,
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CHAPTER ¥
EUMMARY, CONCLUSIONS, AND RECCMMENDATICNS

Sunnary

The basic purpose of this study was to determine the effeet of
weering or of not wesring glamases on the balance of bespectanled ath-
letea, This study wes accomplished by eelecting three previously
validated temts of balance amd by rdministering thez to 27 bespectacled
varsity snd freshman athletes, These tests were administercd during
one testing period. Tha subjects took esach test with glassea, imme—
distely after the removel of glasses, nnd egain without glasses after
an oya sdjustment period, A total of nine terts of balanse was given
to sach subject, The repsultm of each test given umder the verious con-
ditions were compared ané the null hypothesis mpplied.

Conclumions

Thae following conclusions were drawn from the data presemted in
this study,

1. Vearing of glasses showed no significant increase or decroase
in ststic balance over not weering glasses, as messured by the Lengthwise
and Crosswise Stick Tests,

2, MAn increase in stntic belanee, significamt mat the 5 per cant
lavel of confidence, was found after aye adjustment without glasses in
contrart to balance immediately after removal of zlassesm, as measured by

the Lengthwise and Crosswise Stiek Tests,
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3¢« The wearing of glasses showed no significant increase in the
dynanic balance of the subjects over not wearing glasses, as maasured by
the Sidsward Lasp Test,

4. Eye mdjustment without glasses resulted in no sigmificant in-
crease in dynzmic balance over dynamic balance immediately after removal

of glasses, a8 measured by the Sideward Lesp Test,
Recommendations

1. Tha present study should be repeated using a larger sample,
#ither to mubstantinte or refute the findings of this study.

2., Tha presemt study should be repeated usming additional testa
to study balanse. The Bolance Beam Test and the Stermping Stonma Test
are teste of balance which could be smployed.

.3+ Additional research should be conducted to determine to what
degree the factor of learning affects the testing of balance,

4, In view of tha findings in this study, an athlate who does
not wear his glasses éuring an athletic contast should remove his glasses
for s period of time bafore participstion to mllew his syes to adjust
adequately amd thareby permit the athlete to attain his maximum balance
during his performance in the mthletic contest,
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Dasoription of Stick Tests

A stop wateh and a stick 1 inoch high, 1 inch wide, and 12 inches
long were used for measuring ststic belance, In order to be conmistent,
the stick was marked on one eside mnd placed in mn area on the floor
merking the perimetar of the stick,

Each subject balanced on the stick in two different positionz in
relation to him foot. During the Lengthwise Stick Test the subjauct
stood erect on one foot, with the stick running lengthwise down the middle
of the supporting foot, During the Crosswise Stick Test the subject stood
ereot with the stick orosswise under the ball of his foot,

Directions were similar for both tests; the only difference ine-
volved the change in position of the stick, Each subject was instructed
to stend on the stick with his dominant foot, Hamds ware to be pleced
on the hipa and the other foot was free. This position was then demon-
strated,

After the subjects had had severnl practice trials, the test waa
administered. Before eash trial a preparatory command of “Ready" was
given, followed by tha command “Bslance,™ on which the free foot wms
reissd from the floor, Timwe was started when the free foot left the
floor, Time comsed if an error wns mede or if one minute had ®lapseqd,
whichever was shorter, Errors included moving the hands from the hips,
touching of either foot to the floor, amd touching the floor with any
other part of the body, Esoh test was given three times, with six trisls
for sach test, Time wam recorded to the nerrest tenth of a second. The

total of the pix trials was the mcore for esch partioular test.



Raw Data of the Crosswise Stick Test

Subject Fith Immediately Adjustment
Ho. Glasses without without

glasses glassen
*» 29,0 27.9 28,0
2. 62,6 T3.6 T2.0
3 164,.7 102.9 83,9
4, 29,2 29.1 32,0
He 1563 12.6 13.2
6. 130.4 87.1 191.7
L N 93.3 130,0 15243
8. 160,2 172.3 23544
9 64,2 54.4 62,1
10, 100.3 5042 148,0
1. 219.0 205.0 25045
12. 2749 21.5 2141
13 20,2 16.3 310
14. 333 3348 44,3
15' 5205 2908 2709
16. 46,7 58,8 731
17 17.9 16.2 23.8
18, 14,1 1542 13.5
19. 18,9 279 339
20, 97.6 4945 45.3
21, 28,4 41,8 29,1
22, 111.9 64,1 61,0
23, 98.5 97.1 94.8
24. 25244 50.4 671
25 28,8 44,2 3549
26, 24,9 1843 2542

27. 28.4 22,6 2546



Hew Dota of the Lengthwise Stick Test

With
glasces

99.6
221.1
303.0
236,6

137
299.0
283,5
213.,0
181.6
29641
36040
141.7

31.8
112,2
29847
189,0
175.6
188,.1

40.5
125,.1
29943
25447
145.8
360 .0
2000
200,8
223,8

Immedintely
without
glaseses

11647
196,6
289,9
181.2

3440
27549
23042
244.8
187.3
344.7
286,2

66,7

47.8

88.1
119.1
23367

48,6
1754

20.9
201.6
3331
18545
23540
298,0
360,0

1.7
104.9

31

Ad justment
without
glugnas

5843
32145
32249
28747

97.8
30742
213.4
36040
26945
33948
36040
12747
12947
22343

1765
304.0

979
166.5

2644
192,.8
340,6
28543
351.8
29145
3190

99.3
15345
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Description of Sidewsrd Leap Test

A mtop wateh, a football eleat, and & pre-painted floor desigm for
the Sideward Lemp Test (Figure IV) were used for the administration of
the S8ideward Leap Test,

The Sidemard Leap Test was prepared by msrking three, 1-inch
squaras in a straight line 18 inches apert, Additional 1-inch squarce
were placed en tha floor in s line at right angles to the previous line,
These marks were § inches spart and renged in distance from "A" 24 to
40 inchas,

The length of the subjeet's leg from the hip joint to the floor
wes measured while the subjeet remained in a stending position, The
subjeot was instructed to place his right foot on mark ng" which corre=
sponded closest in digtance from "A" ta leg length; to loap sidewnrd amd
land on ™A™ with his left foot; then immediately to lean forward and move
the football cleat and hold this position for five seconds., Hasch trisl
wng performad when the subject was ready without any command from the
toater, Time wrs started ns soon am the foothall eleet wns touched by
the subject being tested. BEach subject wzs given credit for the number
of seconds that he maintalnsd bslanse to & moadmum of five seconds,

A football cleat wns used in the adminimtration of the Sidewnrd
Loap Tent to facilitate the keeping of time for the tester. In the
original test the subjects merely touchsd the flcor amd lifted thelr
hands off the floor egein, It was much easier te mee if the clezt moved

than if tha {loor was touched,
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B " .
B< 19 - ;( 18 > -B
()
24"
N/ k0"
[ |
]
3 T
X |
. W
[

X--starting point

A--point of landing on sideward leap

B--point for finger contact with football cleat, right
B for leap to left, left B for leap to right

Figure IV, Floor Markings for Sideward Leap Test
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4 failure for & trial was recorded if the subject (1) falled to
cover "A" on the leap, (2) moved the foot after landing, (3) failed to
lean forward and move the football cleat immsdiately, (4) braced the hand
on the floor after moving the footbrll cleat, or (5) fell down,

The Sideward Leap Test was administered three times to eash sub-
jeot. BEaoch test consisted of 12 trisls==thres trials on the left foot,
three triule on the right foot, thres trimls on the left foot, am! three
more trials on the right foot. A perfect score for eamch test was 60

seocondfi,
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Raw Data of the Hdewnrd Lenp Teast

Subject Tith Immediately Adjustment
No. glaszes without without
glasses glasses
1. 43.4 45,9 38.0
2% 58,0 5€.0 575
Je 5045 5641 555
4. 5349 5540 59.0
S5e 48,2 40,8 40,1
6. 59.8 5249 5640
Te 55.7 5140 5642
8s 43,9 40.4 42,3
9 5040 47.5 22,0
10. 3 "% 47.1 4640
M. 51.4 45,0 47.4
120 3401 32|4 2609
13' 290‘ 1709 3‘*;4
14. 31.2 23.7 18.6
15, 3344 33548 3645
16. 27.3 2343 43,4
17+ 31.4 3247 315
18, 5549 31.4 55.0
19, 38,0 3742 46,6
20, 5354 55.8 5149
21, 5540 60,0 60,0
22, 32,2 34.4 19.4
23, 3144 37.0 40.9
24, 47.1 3843 2641
25. 38,7 44,8 343
26, 3545 45,3 46,4

27. 49.8 30.1 2749
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