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Staterert ¢cf the Problem

The purpcse ol this stucdy was to Investigate the
“n

relationship of lateral cominance to the learaing of a

ex motor sxkill.
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Fourteen females, wno were errolled in a beginning
lacrosse activity class In trne Woman's rhysical zducation
Department at NMichigan State University curinz the spring
of 1969, served as subjects for this stuay.

All subjects were tested for nhand and eye cdominarnce
and grouped according tc the characteristics thney dis-
playec:

Left-hand -- left-eye,

Left-hand -- right-eye,

Right-hand -- right-eye,

Right-hand -- left-eye.



Jonn Patricx Cooke Jr.

A pre-test for throwing ability was acdrministered
to all subjects. Each subject threw a ball at a target
from a distance of tern yards. Ten trials were allowed.

Lfter the pre-test a training oprogranm was con-
ducted for six weeks. This program inclucded the use of
various passing anda shooting cdrills wnich required the
overrnand tnrow.

At the conclusion of the training pericd, a post-
test [or throwing ability wes given. Scores were col-

lected in the same rmanner &s in tne pre-test drccedure.

N

Test results were analyzec using the Kruskal-Weallis
cne-way analysis of variarce by ranks statistical
technigue.
Ccncousions
There were nc significant resuits incdicated for
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differences between groups in throwing aovility or in
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Statement of the Probtlem

Since many games and sports require the manipula-
tion of various types ¢f objects and implements involv-
ing the arms and legs, the gphenomenon ¢of preferred
laterality is an area of real concern in physical educa-
tion. At the present time, the relationship of lateral
dominance to motor gbility hes not been clearly estab-
lished. If evidence can be presented establishing a
clear cut connection between lateral cominance character-
istics and motor ability, physicel educators, psychclo-
gists, and physioclogists could utilize this information

in combined types o¢f study in this area.

N Pal 3 .
ur cf the Study
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The purpose of this study was to investizate the
relationship of hand-eye cominance in the learning of

a complex motor skill in lacrosse.

Importance anc Need for tne Study

The game of lacrosse 1s the only game that enjocys

a truly American heritage. rrom the time of the America
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an lacrosse hzs grown to the point where today it is
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Yol
anked as the fastest growing sport in America. Lacroscse

nct only presents a vigorous and challenging activity to

Ol}

the athlete ancd the student, but it also remains an
exciting spectacle for the spectator.

If 1t is possizle to estabiish that there 1s a
direct and measurable connection bDetween certein dominance
combineations and superiocr motor achievement, the paysical

educator in the classrcom could utilize this Informaticn

to teach sxlills to the Zeft-hanced incividuzal. Sicw

The selection ol player personnel In lacrosse 1is

& problem which every coach must face, as It 1s in &ny
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otner type cof atnietic ¢
and/or other means for precictirg atnletic abli_ity éend
performance have deen cevelicped tnrougnh tne years witn
ninimal success. I a relationstilp ©
teristics of any given incivicual and nis actnlietic
abllity were established, the prob.em of player selection

for the coach would be reduced consiceratly.



Nature and Scope cf trne Stuay

pated in this study.
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Fourteen subjects part

'

They ranged in age from eignhteen to twenty-two years
cld. All subjects were Temale students wno were en-
roliecd in a lacrosse activity class 1n the Woman's

Pnysical Education Department of Michigan State Uni-

3

versity during the spring of 1969. The subjects were
grouped according to nand- and eye-dominance combinations
into four preference groups: ieft hand - right eye;
left nhand - left eye; rignt henc - rignt eye; right
hand - left eye.

The sutjects participatec in a trainlng program
for six weexs wnhicn included training in skill and
accuracy in the over:and throw.

A pre-test and post-test were acdministered to con-
pare tnhe achievement c¢i each group. =mach subdbject was

allowed ten throws at a target piaced in front of &

of different point values. Xesulits ci the tests were

compared with non-perametric statistics.

Limitaticns cf the Study

Limitations of the study included the followilng:
1. The methods usec for tne determination of domi-

nance characteristics were somewnat datec, and



more recent lnexpensive techniques were not
available.

The effect of having a male teacher instruct-
ing a female activity cannot be determined.
To insure the presence c¢f left-handed indi-
viduals within the population, eight subjects
were requested to enroll in the actilvity.

As the training program progressed, subjects
from all dominance groups withdrew from the
class, which severely limited the number of

subjects within each dominance group.

Definition ¢cf Terms

Dominance.--A preference for one hand, one
eye, or one foot over the other in any given
activity.

Dextrality.--Pure right-sided dominance.

Sinistrality.--Pure left-sided dominance.

Homolaterality.--Dominance on the same side

of the hand, eye, and foot.

Contralaterality.--A quality of mixed domi-

nance of hand, eye, and foot.

Overhand throwing motion.-«A term to describe

the action of each subject as she threw a ball

at a target.
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Since tre purpcse of tnis s

gate the relatlionsnip of leteral cominance to motor
ability, literature pertaining to hand domirance, eye
dominance, and mctor ieernirz was reviewed.

ocmirarnce

1y

Trne phenomena of dominence, preferred laterality,
cr handedress apreers ©oO be one of trhe rysteries of
human cevelcprent. Walters statec, "Althcugh we are

constructecd bpi lateraily we function unilateraily and

have a preference for one hand, one leg, and one eye."™
Theories of Dominance
Develcpment
, : . - N 2 .- .3 .

Early thecoriles mentioned by Diau, ildreth,” ana
1.7 lf ) . 3 3 = -~ PN ~ a A =7 o+ -
Way centered around cevelopmental Ideas and related to
three major areas: anactcmical factors, hereditary

factors, and soclial iInfluence factors.

The early anatomical theorles were concerned with
cerebral dominance within the fetus. OCne such theory
reasoned that the fetus would develop a aominant brain

hemisphere prior toc birth. In this case if the left

(@)Y



brain was dominant the cnild would be born with right-
sided dominance. If the rigzht train was cdominant the
cnild would bpe born with & left-siced dominance.5

Lnother anatomical theory, which was supported,
maintained that the tlocod ficw to cne side of the brain
was greater than the blicod fiow to the otnher side of the
train. The brain nemisphere which recelved the greatest
gmount ¢of blood would become the dorminant side.

.7 in 1502.
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Tnis theory was cisproved by Cunningha

"

Hde found no significant differernce in size between lelt
and right carotia arceries.
- ... 8 . : ngha F C ey
Blau~ 1n agreeirg with Cunnin m, stated that thre
physiolcgical cdiffererces between the aocminant and non-

es as concerred with the train znd senscory

£

dominant si
organs were uncCetecteable.

Other anatcrmiceal. theorlies were concerned with the
center of gravity ci the bccy as cetermined by the place-
ment of the Vlscera.9 Zlau incdicatea that this theory
could not be supported with zny credlble eviderce.

A fifth péssible treory incdiceted that the route
of the subclavian artery influenced the cetermination of
the preferred hand. In tnils situation the blocd pressure
exerted by the right-side artery was greater, thus causing
a greater incidence of right-hancedness within the popu-

11 12

lation. Blau indicated that this theory could noct

be supported by any evidence either.
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The last thecry was developed by Jones,”
stated that tne lengtn ol the bones on the right sice cf
a right-hanced person was greater than the same bone on
the opposite side. Thils theory was invalidated by

BeeleylLi in 19
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idreth indicated that ail efforts to identi
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a structural reason wnich woulid account for lateral

dominance have falleaq.
16
Blau agreed anc stated that congenital theories
had 1ittle significance.
: O N UIS  - EA
Both 3lau anc Hildretn indicatea that tnere

were theorists who nhelid that hancdedness was determined
oy herecity. Blau‘g fourd no consistent evicence that
handecdness followecd familial tendencies. He rfurther
stated that in studles conducted with twins, ana in
Tamiiies with one ¢r both perents veing left-handead,
tnere was no celfinite correlation petween bio.ogical

symnmetry ancd lateral prefererce.

N M < P
Sccizl Thecries cof Domirnarnce
= = -
—Jeveloprientct

The theory of sccial inlluence as a cause of
determining handedness sec¢ned to receive the strongest
support from most authors. In thils situation, handea-
ness was determined by direct or indirect pressure pliaced

- . 1 s 20 R e
on the child by soclety. Hildreth pointed cut this

connection when she statsd tnat social ccnvention had



strong connections with lateralify by estavblishing rules
pertalning to how certain activitles were to be core.

further support of tnis staterent she zlso stated that
right hancecdness was a cuitural anc social coavention to
whicn most people fcunc iU expedient to conform.

214,21

Blau agreec when he statec that learning ana

ct

ecducatlion couia be factors in chcosing tne prelerred sice.
s - - 23 . = coo2h oL L
Oxencine, Palmer, anc rrovins alil incicatea
that early training anc activity were important factoers
in the determinztion ¢
25 3 S ~ 4 ~ N +“ 5
Blau incicated tnat tne pre
times the result c¢f imitation by the chilc ¢f tThe parert,
training of the chiid by pzrents &nd educators, and ctrer
influential factors »laced on trhe cnlld by soclal pressure.
Fe also menticnea injury to a 1limo wnhich Torcec the child
into a pattern of prefererce as & Tactor in the cGetermina-
tion of dominance.
—e C e .27
Blau and zZilarectn
the child had nc preference [0or cne 31Ce cver tne ctirer
and theat there were botn right anc Lelt domirart potential-
3 ‘28 -— S &~ . - ~ ~a -~ 5 -, ~S 1 <
Hildreth statec that up to &age three tThne cnild

had little need in ceil
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terity. She further stated that ccnsistent sidecness
really occurred only when tre chnild learned motor cocrci-

nation.
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Cratty inaicated that by age seven the cnild irci-
cated a preference for one side wnich remzined unchanged

throughout 1iife.

UG 10 R . s . . c . . s
Hildreth~~ indicated trnat infant studies found that
right-nhandecdness was snown at an earlier &age than lelt-

nandedness. She also indicated that from ages three ¢

'}
s

seven there was a marked increase in the number o

()

handed chilcdren with a CGecrease in ampbllaterality.

Trecuencyv ¢ Zcminance Tyoes
witnin the Povulation
Blau. 3L oxerdire 32 ang Rice33 escimated that ti
au, Oxendire, anc Rife estimatea that the

percentage cf right-handed people witnhin the population
ranged frem 70 to 98 per cent, depending upon the author
being read.

34

Hildreth four.d Turtner that females ocutnumbered

males within this grcup. mer findings were supportec ty
. e 35 . it A s s .
other investigators, who incdicated a reletionsnip of
cdominance inciderice with regards to age, sex, and culture.
Between the pure right-hancea and the pure lelt-
handed groups was a group which was considered to be

- ., 36 37

ambidextrous. Eildrethn and Oxencire cefined amoi-
dexterity as the equal ability of both hands in similar
functional tasks, or a non-preferernce of one hand over

the other.

[ 38 - . - e
11drethj felt that the tru_y ambicdextrous perscn
29

(@]
o

was non-existent. zi.aefer reportecd only .021 per cent

of 17,074 school cnildren as snowing artiusxterity.
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Blauuo maintaired a more conservative point of view
by stating that all people are ambidextrous when con-
sicering the activities wnich brought both sides into
play. He further stated:

Laterality has significance only in terms of a
particular activity. evaratea “rom tre activity
it has nc meanlinz tut taxken together it shows a
preference of one sice cver the cother coupn.ead
with a degree of superior skill. A consistent
right-left pattern for different activities an
forms of laterality in one person are rare, an
a mixed design more common. L1

L L2 L
Hildrethn found that tests indicated the average

can
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two-nanded person was rnever eflfective in tool using. In
support of this she cited evidence wnhich indicated that

an inconsistent heand prefererce, anc efforts to change

the dominant hand in hebitual skills, caused motor diffi-

thet theose individuals who have rnot
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achieved manual cominance were less effective or po
handicapped in motor performance. JShe cited Tive studies
in which the authors indicated numerous cifficulties irn
individuals wno were urnabie to express a consistent cdomi-
nant side.

The remaining dominance group consisted of those
individuals who exhibited a lelt-handed preference in
activity. Hildrethu3 indicated that this trait was more

common when skills other than writing and eating were

. Ly . . ) , . s an .
observed. Burt irdicated that the difference tetween



rhands was not so rmuch cconnected with strength as it was
connected wilth speec and skill in an activity requiring
dexterity.

T 45 3 = o _ 1 + 5 - o

Downey, in 162¢, found that the percentage of

a7

HZildreth,
Cxendire, and XifTe 7 indicated trhat the left-hand popu-
lation comprised from two tc thirty per cent of the popu-
lation. The accepted, ccnservative estimate ranged from
two to elght per cent.

jo) NE 3 ~ 1 =3 7 . 3 ~ 3 m"may o
Regarding tnis group Hildreth stated, "the left-

0
ance ">
51 \ J 1 2 - [ e~ 43 -, 4+~ A o

Blau found in his study that the percenteage of
left-handed indivicuals was mcre ferquent in the follow-
ing grouvs:

1l. Vales mcre tnan ferales

2. Mental defectives

3. Delinguents and defectives

4, Psychcpaths, epileptics, neurotics, psychotics

5. Stutterers

6. Chilcdren witn reading cifficulties

He qualified nis findings by saying that only the rate
of incidence (of left-handed persons) was aligner. There
were right-hand dominant people in these groups.

52 . st . o .
Palmer-“ indicated similar findings in nis study

done in 1964.
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Characteristics and Classification
of Dominance

Hand Dominance

Hildreth commented on the difficulty of determining

dominance when she stated, "Laterallty is a complex

n53 54

feature of human structure and development. Irwin
further established this difficulty when he found that
dominance does not approximate a normal distribution.

Palmer55 indicated that true dominance was diffi-
cult to establish because of the influence of opposite;
sided tendencies in the performance of any activity.
This has caused many individuals to be incorrectly
classified into a particular dominance group.

Blau56 indicated difficulty in testing methods as

one reason for inconsistency in hand-dominance determina-

tion.

Eye Dominance

Blau57 indicated that the phenémena of occular
dominance was first recognized by Humphrey in 1861.
Since that time many investigations regarding occular
dominance were undertaken in an effort to determine its
distribution within the population, and to explore any
means by which occular domlnance could be determined.

According to Hoerr and Olsen in Blakiston's New

Gould Medical Dictionary, the dominant eye was defined
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chosen to guilde decisions ancd actions. More speci
célly the comirant eye wculd bpe that eye unconsciously
utilized by the individual in situaticns in which a
binccular view was not possible cr was undesirabdle.

occular cdominance bty stating,

(o}

Miles expiaine
"Cccular dominance tends to clear the visual Tield by
giving the rignt of way to the imazgzge to the domirant

eye .59

cominance into which subjects could be cilassified. Ee
also found more pecpie wnc were ccorrectly classified éas

beinz impartizl eyecd than were in tne group c.assified

;n

nant. The rignt-eye dominant group

[

as being left-eye dom
was again found to ccrntain tne largest percentage of thne
population.

substantiatea these figures vy i1ndicating
(=)

[¢)]

Way
that €1.5 per cent of a sample of 410 sublects preferred
the right-eye. Sne also irdicatec tha
sample who exhibited a pure-sided pre
three per cent incdicated the rignt-rnand, right-eye

combination.

No exact figures were indicated for the size of
. N e i s 62 .
the left-eye dominant population. Hildreth and

- - 6 ) o 2 3
Oxenaine 3 agreed tnat left-eye dominance was rmiore



common than left-nand acminarce. They were supported ty
the work of Sinclair and Smizth.

Hildretn inciceatead that eyecdness could not be
Iinfluenced by training. She alsc incdicated that cther
investigators in tnis &arez ccoculd not support any tneories
pertaining to how the Comirant eye was cetermined.

Crider indicated that trnere appeared ¢o be no
significant diifference tetween the sexes in relation to
which eye was cdominant. This was in opposition to thn

indings that rmore males exhivited left-handedness than

females.

loue
vene
Lan ominance
Many technicues nave TLeen utillzed as testing or
screening metncCs to assist investigators in cetermining

the hand dcminance of test subjects. Among trose rnore

commonly used were tne guestionriaire and tnose technigues

= A

which utilizec a sxill or cexterity test.

67

ildretn incicatea that the cetermination of tre

.]4
-

dominant hand was & protlem for staetistical anelysis.
She supported thnis stancd by 1indicating the compliexity of
clearly establishing the dominant hard. In her exarmples

Y

she mentioned many actlvities which were cften done with

the left-hand by indivicuals wno were cléssiiied as veing



right-handed. Che [elt that through statistics a cen-
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sistent measurement of hand pref

lished.

62

._ G , e . e s .
Oxenaine statea that tests reguiring both fine

&
and gross dexterlity and sxill would be helpful in the

determination of cominence. Along with the task perform-
ance he supportecd the use of a guestlonraire as a screen-

ing device.

Crovitz and Eull bcth used the questionnaire tecnni-
S

ON

gque as a method of dominance determination. Crovitz
developed his test for use in screening large groups.
B o <
U o s o s ; T e - .
Hull7 initielly tested her sutjects using a guestion-

naire and & perforrmarce test. Sne rearrancged the test

unreliable, and later menticned rull's test as beirg cf.
limited value. FHowever, in nis section relating to test-
ing methods, he listec Hull's test as the suggestec

method for cCetermining hand dominance with the comment

. R - .12
that it was sufficient for practicel purposes. Oxendine'

cited other methods utilized by other investigators wnich

required timing anda stimulus machinery.



tZye Dominance

Eye dominance cGeterminaticn was another area in
which there was consicerable investigation, particularly
in the area ci psychoclogy. One of the most important
criterions for the deternin on of eye dominance was
that the subject shouild rnot be aware of the test purpose.
This unconscious sighting was an essential element in
preventing the subject Irom becoming confused auring
testing.

Miles73 was the Iirst author who incdicated the neea

[4

for unconscious sighting by the subject. iis tTesting

=

method utilized a tepered cone wnich the subjJect used to
signt a visual target. e found that by having the sub-
ject keep both eyes Ccpen while looking tnrough the large

end of the cone towarc the smalil end ©

]
5

Tr

-

e cone, tne

testee was forced to signt tne test object witn oniy on
eye. By repeating the tTests with various visual targets,

Miles was able to determine the preferred eye with ex-

n this case, the preferred

o
ct

tremely high consisten

O

v,
eye was considerea to ve trne dominant eye.

~aplh . - 4

uff substantiated this consistency using a
similar type of cone. He found a reliability coefficiert
of 0.97 for measurerment consistency.

Other tests utilized the fingers and pencils as

sighting objects. Crovit 75 maintained that this type
of test was useful only as & screening device. To



o
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detect real dominance with ccnsistency, a more dif-

ferentiated test nust be develioped.
76

D)

Crider ceveloped one cf the best test batteries
concerning eye-conminance cetermination. These perticula
ltems were developed over a period of ten years using
thousands of subjects. The btettery had a repcrted reliia-
pility of 0.98 to 0.53. Crider also reported that sex,
handedness, intelliigence, or visual acuity did not
influence test results. Iurther investigation intoc test-

Fad

ng methodology failied

b
ct

0 disclose other methods ¢f eqgual

stration.

p

drmin

consistency or ease cof

o

inence and Mgtor Learring

prnysical ecucation, early studies

. . . . ... 18
pertaining to dominarce were cone by Vogel77 and ;rw1n7
in 1939. Neither of these authors was able to establl:zn

a clear relationship zetween cominance and sxill.

Roth investigzted the elfects of hand and eye

dominance as factors in motor &bpility. He indicatead
that of the four hand-eye aomirance combinaticns pos-

o

sible, the left-hand right-eye group proved to be superior
in motor abliliity. Of the cther groups, the rizgnt-hand,
rignht-eye group was rated second; the right-hand, left-

eye group was thircd; ané the left-hand, left-eye group

was rated fourtn.



After Roth there apreared to be a lapse of fifteen

79

years before Sinclair and Smitn investigated the rela-

tionship of laterality in swimming and dominance. These

authors found rno relationship of nhand, eye, and foct

[47]
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daominance to the prelerre ice Tor preathing in swimming.

€0 .

In 1558 Way ted the relationship of

(€]
[
ot

48

ct

inves
lateral dominance to scores cn motor ability and selected
skills tests. She found nc significant differences be-
tween motor ablillty mean scores of laterality groups

ye preference. In her

anc-

5
D

which were cdetermined by
conclusions she stated that motor ability seemed to be
related tc foot ambilaexterity since combinations of pre-
ference, including foot ambidexterity, resulted in higher
motor abllity scores.

Starting in the 1660's, studies in the area of

-

cdominance &and its relatioconship to physical educetion ard
a4+ 4+ CON : : ~ - o - N oR 4! kol 181 = .
athletic activities increzsea. In 1601, Frasex inves-

tigated dominence as measurel by cthe factors of rtalance

dexterity and strength. Sne considered her results as
indicating an inconsisterncy in preferred dominance whern
measuring different traicts.
82
Riles founa no reiatilionship to accuracy in fencing
and pure dominance. Her results indicated that mixed

4

aominance gave higher results on tne &accuracy test.
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8 C . - e :
Mancini 3 founa that right-handed subjecis reacted

faster to the right and left-handed subjlects to the left

there was some conrection between dominance and patting

ability.

oy
Pcindexter”” fcound that pure dominant indivicuals
were consistently bpetter in tne performance ol a per-
ceptual motor tasx than mixed dominance groups.
. €6 e e s e s
Robinson care to a similer conclusion in nhis

study when he founa that laterzlly dominant subjects
were better in reaction time tests.
inder O1 5o Gy Pound 8 63 fPere: .
Sancer, in her study, founc a aifrference in

ability of crossed and unilaeterz. hand and foot grouss

to increase the ability of the non-preferred arm.

e
68

Oxendine incicated tnat tne left-nand cominrant
individuel found cifficulty in the learning and perform-
ance of motor skills. Ee inaicated trat this could be

due to the fact that most skills are taught by right-

harided teachers who have difficulty transposinsg

(639}
ct
.
)

skill to the opposite hanc.
89

Fitts theorized that the number of skills that
a man could learn were limitless. The major limitations

dealing with skill achievement in any cne individual



no

b

were cirectly concerred with incdivicuel prysioclogical
makeup. O parcticular concern were the nmuscular and
nervous systers.

Waterland's remarks concerninz skxilled movement

rovided further insizht intc tne complexity of tre
o

problem:

Skilled movement is compcsed of three inter-
related components; wiliiel rovement that may be
cortically directel; rellexes tnhat are evoked
in asscciation with tnhe purposive act; ana the
sensory inputg frorm tne externai and irnternai
environrent .99

In cdiscussing tne potential 1limits of s«xill

itts”> felt chnat such limits existed. Ee

ance approacned threse limits so slowly thet it was selcom

possivle to establisn when any given Inaividuali had
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cal changes, the ultimate level o skxill achlevement

possible was lowerecd. Secondly, motivation, wnich was
initially strong, often times ctecame reduced To the point

ct

where the effort recuired to improve in skill ceased.
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CmAPTER III

VZTHECIOOLOGY

trhe relationsnip of lLaterea. comirnarce to motcr azility

the experimental metrhoa was used to Investigate the prcu-

Scurce ¢f {ne Tata
This study was uncerteax<en curing the spring term o

1659. Fourteen remiers cf & woman's lacresse activity
class, offered by the Woman's Pnysicel Ecducation Depart-
ment at Michigan State University, perticipated as sulb-
jects in the study. Trne suctjects ranged Ircocm elghteen

to twenty-two yezars of age.
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or the purpose of categorizing tnem in hand-eye

gominance groups &ill sub

D

sJects were first aaministerec a
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test questlonnaire, ancd an eye-dominance test teattery.

By means of
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ominance tests, all sub-

Jects were divided into four groups according to the
combination of domirance chearacteriscics they dispilayed.

The four groups were cdesignated &s follows: leflt

238

vy



29

hand - left eye; left hand - right eye; right hand -
left eye; right hand - right eye.

Since all subjects were unfamiliar with lacrosse
and associated skills, two ten-minute training periods
were given to the subjects during the first and second
class periods to assure a meaningful measurement of
their skill. Subjects were then tested for their abil-
ity to‘throw a lacrosse ball at a target which repre-
sented a lacrosse goal.

After a six-week training program the subjects

were retested with the same procedures and target.

Description of Tests

Determination of
Hand Dominance

The questionnaire technique, developed by Hull,1

was used to establish hand dominance (see Appendix B).
The questionnaire was a series of forty gquestions
in which the subject was asked to indicate which hand she
preferred to use to perform various common activities.
If the subject could perform the skill equally well with
either hand, she indicated thils also.
The dominant hand was determined from the questicn-
naire by totaling the hand preferences the subject indi-

cated the most number of times.
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Deterrmination of
Zye Tomirance
Eye dcirirance was cevermined thrcugh the use ol &
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sighting by the suuject to cetermine which eye was domi-

m P ) ~ - .- - ~ o 3 o s -
rant. The test iterms were comprised of seven objects
. 3 ) PR P T PR RN 2, ", . ~ o~ 3 5 ~ e =1 0
which trne subject held in ner nand. Sn2 was thern in-

structed to xeep toth eyes open while attempting to sizgn
various cbjects as snhe LOCKEelL tnrcugh tnhe test items.
By restricting the view o trne subject z2s snhe attempted
to sight the test objectis, sne unconsciously sighted
witn one eye. By tabulating wnlch eye was used for the
signting of the test ctjects, the domirant eye was
ceternrired.
Motor Ability Teztins

TC rmeasure the Lrproverment made by eacnh group in
learning a compiex motor sxkill, a tarowing test for
accuracy was acministered pricr to enc immeciazely afrter
the training progrzm. A target was tleld securely to ore

and the outer area (see Figure 1). Two restrzining lire
were placed in front cf the target. Ten yards Irom the
goal mouth a line ten yaras long was marxed on the grass

using a flaxey white &stestos marking material. A secon

ct
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Figure 1.--Modified lacrosse goal target.
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line, which was five yards long, was drawn perpendicular
to the first. If this line was extended it would divice
the goal into two egual halves.

Each subject was given instruction on the approach
to the target. The left-handed subjects were instructed
to throw from the right-hand side of tlre restraining
lines and the right-handed subjects were instructed to
throw from the left-hand side of the restraining lines.
The following instructions were given to each subject in
exactly the same way,

Throw the ball at the target. You must stay
within this area (incicating the right-hand or
left-hand restraining area dependirg on the
dominant hand of the subject). Run or trot

to the target. Do not step over arny of the
lines. You do not want to hit the middle of
the target.

The subject was then told to pick up a regulation
woman's lacrosse ball with her crosse and carry out the
instructions. Replacement balls were immedlately avail-
able. This permitted the subjects to recover from their
throw, pick up a new ball, trot to the target and throw
again in a very short period of time.

Each subject took ten shcts at the goal from her
respective restraining area. Successful or unsuccessful
throws were’determined and recorded. If the subject
missed the target completely, or struck the éenter area

or target backing material in such a menner than 1t would

be a miss in a game situaticn, she was rated unsuccessful



in her throw. I the subject struck tre outer area or

No relrnforcement wzs given to any ol the subjeccts

by verbal or other mezns.

Tzrret Cornstruction
The target was constructed in twc parts, the back-
ing porticn ancd the tarzet portion (see Figure 1).

The backing portion of the tarzet was constructec
f one-half irncn tnick Tibertcera raterial. It was

mounted on a frame of two- by four-inch planks and

heavily tracea. Tnis rorticn of the terzet measured
seventy-eight Inches ty severnty-eiznt incnes. The pottenm

on the ground.

Trhe center area ol tne target, or the unsuccessiul
area, measurec three feet by trhree Ifeet. It was located
exactly in the miaale of tne target area. This area wes

rnucus red lirne three-eigntas of an

e

bordered by a conc<

inch wide.



The outer most zrea, or the successful area, was
located exactly eighteen incnes from tre center area
boundary. The edge ol this boundary ccincided with the
extreme ecge of the pliywood materizl. This was also
outlined with the seme red cclor with & line tnree-
eightns of an inch wide.

With the exception of the recd bouncary markings,

the entire target and bvacxing materlials were painted with

<

inyl acrylic exterior leztex rouse pairt in the tone of
nls color was cncsen vecause 1t presented

a neutral background.

Moy~ 3 m 2 ko) a2 Do aa)
Traininz Proora

After the pre-test all subjects were involved in

a treatment prcgram tvc teach trnem the sxills o©

al

lacrosse
anc the rules of the game. At the bezinning of each
class all subjects tcocx part in varicus anc dilferent
drills wnich involvec trhrowing and caetching. Contlnued

and repeated instruction was carried out involving the

group and specifilc incdivicueals, cdepencding upon the situa-

tion. These drills and activities reqguirecd between ten
and fifteen minutes per class session &t each class meet-

ing. The drills veried siigntly from cay to cay depending
upon the condltions. 1In essernce, the cvernand tnrowing

action was stresseda anc demonstrated repeatecly. In

’_J

reinfcrcemens was con-

O
©

practice geme situations, vero

tinuous.



Yethod ¢ Ctatiscical Analysis
The Krusxel-Wallis one-way analysis of variance by
ranks statistical tecnnigue was used to determine if

there was any csigni nt cifference between dominance

lacrosse balil at a

’ ),
ct
<
ct
O
ct
ry
Y3
(@]
s,
[\

grcoups in their abild
tarzet. The same techanicue wazs used tc Getermine 1
there was any significent cnanges in tha pre-test and

post-test scores of tne groups vefore and alifter the

trainlng progrear.
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Biecke Crider, "&£ bBattery of Tests for the Domi-
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women enrolled in & liacrcsse activity class are pre-
sented to Indicate wnat effect a treining program nzd cn
four cifferently classifliel nand-eye aQcninance groups in

learning a complex motor skill. The deta were grouped

accorcing to hand-eye comirance combinetions: left nand
left eye, left hard - rignt eye, right hana - Leflt eye,
and treated statistically witn norn-pearametric statistics.

-
To v .

The pre-test ancd post-test scores for each indi-

‘g

vidual are presentec In 7Tevie 1. They were aivicded into
successful and unsuccessful trials. Since the unsuccess-
ful trials represented a complete miss or an oobvicus seave
by the goalie in & game situation, tre analys.s was only
conicerned with the successful scores.

The figures in the space besiie each su. ject repre-
sent the numter of successful trials fcr that subject 1In

ten atterpts. The total number of successes Or eacn

e

ndividual in each group were tabulatec ana r..nked. Tre

ndividual with the lowest numpber of successe. receivecd

e
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a rank of one. Each succeedirng subject wes ranked in
ascending order. In tne case of ties at any given rank

by two or more suvjects, eacn subtject Involved received

L3.5; trhe right-nand - rignt-eye Qominance grcup scored
J < &

L3.0; trhe left-nand - left-eye Cominan:e groud scored
14.5; and the lelt-nznd - rigrnt-eye cominance groud

scored T7.0.

T - o~ e o -~ - A, ~ " ~ - ~

SCECIECICL L mralVELS
my ~ s = . ~ o~ 3 v ~ = ~ A -— .
InNe resu.ls were arna.yzed U0y Cconpering rank tovass

of the numter ol successes of eacn group with Ttwo other
groups. Ln thils manner totnh right-hanced grouss were
compared singly ard togetrer against bcth lelt-neancec
groups singly &and tcgether.

The null nypotnesis was tnzt there wcula te rno

o

ficant difference between grcups in trelr ebliiity

b

gn1

[

S
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to throw accurately &av a target, anc trat there wouid
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after participacion in & treirirg program. In thls

()

experiment the level of cornficence was set at .0

Anaiysis ¢f tTrne results indicatec tnat tnere was

= - EERoR 1 ~ 1 D -~ ~ P v . v ~ = -~
no significant ciflerence veltween grours in tneir
~ "3 — S , o ~ ~ — + =2 ~ s s
abiilty to tTtrhrow Ior accuracy, or In thelr eblliity in

thrcwing before and after participation in & trailning
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cepending on the &area siruck, and were reccrded after
each trial.

All subjects took part in a trairing program for
six weeks which involved various drills util
overreard throw.

After six weeks &alli subjects were re-tested usirg

the same target and grocecdures that were used in the
pre-testing pericd. Ail of tne pre-test and post-test
data were then analyzed using non-parametric statilistics.
Ccncliusions
The followirgz conclusion was rmade:
1. Tne training prcgram utilizecd In this study rnad

=

It is recomrerncec trnat a similaer study ve rade

larger samples and greater contrci.
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APPENDIX A

DIRECTIONS FOR AND IT=MS USED IN

CRIDER'Sl EYE DCMINANCE TESTS

Sit at a table facing each other sguarely. The
room should be well lighted. Tests should be out of
sight of the testee. After use each test should be
returned so that it i1s cut of sight. On the table should
be a score sheet and a pencil. If the examinee wears
glasses, tests should be given once with and once with-
out. No mention that the tests are to determine the
dominant eye should De made.

1. We have here some simple tests for dis-
covering your best eye. It will teke about five
minutes to go through them. You must listen care-
fully to the instructions which I shall give you

with each test so that you can do the tests
exactly as I tell you.

2. In these tests you nmust always keep both
eyes open. Never close one eye to take a test
because thils will throw the results off.

3. Be sure to look at my nose first and then
bring the test up so you can see my nose through
it. Be sure to keep bcth eyes opened.

1Blake Crider, "A Battery of Tests for the Dominant
Eye," Journal of General Psychology, XXXI (1944), 170-
190.

50
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Figure A-1.--Ring test.

The ring is constructed of a wooden curtain ring
60 mm. in diameter. A wood screw 60 mm. in length 1is
attached to serve as a handle.

Demonstrate and say:

4., I want you to take the handle of this ring
in one hand and look at my nose through the ring.
Look at my nose first, then hold the ring at arms
length and look at my nose through it. Be sure
to keep both eyes open.

Place ring in front of examinee directly in the
mid-plane of the body with the handle toward him. As
soon as the examiner can note the eye used by the
examinee he says:

5. That's fine; now put the ring down.



(Ring Test--Cont.)

u
no

As scorn as the examinee tuts tne ring down tre
examiner says:

z - . 3 P e~ e e - D 2 '~ 3 P

6. DO this egein for me, ous tnis time ncla thne
ring in the ouner hancd. LCO0XK 32U my ncse Iirst,
then bring the ring up ana 100K at my nocse tarough
it. Keep bctnh eyes cper.

Immeciately the sizZnting eye 1S ooservea tne

exXarmnin

and taxes the ring.
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Figure A-2.--Card test.

Three cards are made measuring 7.6 cm. by 23 cm.
One 1is covered with black paper, one with blue paper, and
one with green paper. 1In the center of the green card is
a round red spot, on the black a gold spot, and on the blue
a red spot. The spots are the size of the unsharpened
end of a pencil. Three other cards of the same colors
are made. These measure 6.0 cm. by 17.5 cm. In the
center of these cards there is a round hole through which
a round pencil will fit snugly.

The examiner takes the black card with the hole in
the center and holds it momentarily about six or eight

inches in front of his eyes and says at the same time:
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(Card Test--Cont.)

8. Hold this card in both hands and look
through this hole.

He then hands the card to the examinee. The
examiner then picks up the black card with the spot on
1t and holds it in front of his face Just below the eyes
so the spot 1s about even witnh his nose:

9. Now I want you to look at the spot cn

this card. Look at the spot first then bring
your card up in front of your face about six

or eight inches in front of your eyes as I did.
Keep both eyes open and look at the spot through
the hole.

The examliner should determine quickly the eye used
for sighting the spot. The minute the observation 1is

made the examiner says:

10. Put your card down and do the same thing
with this card.

The examiner hands him the blue card and takes the
other blue card.

11. Look at this spot through the hole in
your card and be sure to keep both eyes open.

The directions are repeated for the third card. The
score 1s not counted on the first card since this is usea

to get the examinee adjusted to the test.
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Figure A-3.--Box test.

A box 5 cm. by 7 em. by 12 cm. was made out of
cardboard. The ends of the box were left open. A white
pipe clearner, 6 cm. long, was inserted at one end. At
the other end a black pipe cleaner of the same length
was inserted. The distance between the two pipe cleaners
was 9.6 cm.

The examiner holds the box about six or eight inches
in front of his eyes without definitel; allgning it with
elther eye. At the same time he says to the examinee:

12. I want you to hold this box in your two

hands as I am doing. Hold 1t about six or eight
inches in front of your face so that you can line

up the black string with the white string. Keep
both eyes open while you do this.



(Box Test--Cont.)

The examlner then hands the btocx to the examinee.
The 1Instant the sighting eye 1s observed the examiner
says:

13. That's fine; now put the box down.

As soon as the box 1s placed on the table the
examine., turns it around so the other end is toward the
examinee and at the same time says:

14, Now I want you to do the same thing for

me again--try to align the two strings. Keep
both eyes open.

Make the observation as soon as possible and say:

15. That's fine; hand me the box now.
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Figure A-4.--Cone test.

The cone 1is similar to the one used by M11952 except
that it is longer. From the forehead to the end of the
cone the distance is 9 ecm. The small opening is 1.5 em.
in diameter. The large opening is 25.5 cm. long.

The examiner holds the tube over his own eyes as
he gives the directions:

16. I want you to look at my nose through this

tube. First, look at my nose and then bring this
tube up to your eyes as I am doing so you can see

my nose through the end of the tube. Be sure to
keep both eyes open.

2w. L. Miles, "Occular Dominance Demonstrated by
Unconscious Sighting," Journal of Experimental Psychology,
XII (1929), 113-126.
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Figure A-5.--Opthoscope

A 6 cm. by 7 cm. mirror was covered on both sides
with cardboard. 1In the center of the cardboard on each
side a round hole was cut so as to expose the mirror.

A 6.5 cm. by 2.0 cm. tube was inserted in each hole and
fastened securely. The total length between the ends of
the tubes was approximately 14.0 cm.

The examiner holds the opthoscope by its sides (the
mirror) and demonstrates the test while he gives the
directions:

20. I want you to hold this tube in both hands

and bring it up to about six inches away from your

eyes. Keep both eyes open. Look in the tube and
find an eye.
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Figure A-6.--Spot test.

A 6.5 cm. by 7.5 cm. mirror had all the silver
removed except for a round piece about the size of a
twenty-five cent piece.

The examiner holds the test about six inches from
his face while he says:

22. I want you to hold this test in both hands

about six inches 1n front of your face so that
you can see your nose in the mirror. Keep both
eyes open.
As soon as the sighting eye 1s observed the examiner

says:

23. That's fine. Let's see if you can do the
same thing again.
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Figure A-7.--Mirror test.

A round mirror 6.0 cm. in diameter was obtained.
A nickel was held to the surface so that a circle of that
size was scratched on the mirror, in such a way that the
circle was located in the middle of the mirror.
The examiner holds the test in both hands about
six inches in front of hils face as he says:
24. Hold this mirror about six inches in
front of your face. I want to see if you can
get your nose in the ring. Be sure to keep both
eyes open.

The examiner takes the test the moment he can

serve [sic] the sighting eye.
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APPENDIX C

RAW SCORE DATA SHZEET FOR SUCCESSFUL (8)

AND UNSUCCESSFUL (U) TRIALS



TABLE C-1.--Tally of successful and unsuccessiul scores before
and after a training program by dominance groups.
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