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CHAPTER I

INTRODUCTICHN

Motor skill learning is thought of as a relatively permanent
change in behavioral potential which cccurs as a result of reinforced
practice, When knowledge and correct performance of the task can be
demonstrated, motor skill learning has occured, Urnderstanding how
motor skill is learned involves an examination of at least three iden-
tifiable stages (15). The first stage is termed the exploratory stage,
The important features of this phase include the understanding of the
task requirements and familiarization with the component parts of the
skill, Performance at this level is relzted more to the cognitive
ability. If the learner is given misinformation, or too mueh input,

a state of confusion may result.

The second phase of motor skill learning, the fixation stage,
consists of practicing what was perceived in phase one, Spatial and
temporal organization play an important role while the learmer attempts
to organize and control consecutive orders of movement. In order to
complete the second stage, the learner must be given appropriate feed-
back, If inappropriate feedback is given, the learner will be unable
to determine where he erred and interference in the learning process
may occur,

The third stege is termed automation and is characterized by a
high degree of overlearning, The student 1s able to perform the skill

1
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without conscious effort., In addition, the student is able to perform
the task under conditions of distrection (2), Some learners may never
reach the automative stage because of failure to understand the move-
ments involved in the skill or because of inappropriste feedbazk,

The unsuccessful performance of the learnmer may be directly
related to the instructional technique which was used by the instruc=-
tor. Instruectional techniques are an essential part of the process of
ski1l learning by the student. Methods of teaching should not be
limited to traditional methods of instruction, There is an awarensss
that instruetional techniques must be applied to meet the needs of the
student so the most effective learning can occur, Physical educators
can play a major rols in the learning of skills by giving the best
type of instruction so that the learner will understand and perform at
his best,

Research has been performed related to the effects of varilous
types of instruction on the learning and the motor performance of the
student., Researchers have explored the use of verbal versus nonverbal,
massed versus distributed, whole versus part, and feedback versus no
feedback as methods of instructing., As a result, conclusions have been
drawn concarning what type of instruction shonld be given for the vari-
ous activities and motor slkdlls (11, 12, 21, 38, 42, 43, L5, 46),

One area in which literature is limited concerns the effects of
right bhanded instructions on the left handed subject and left handed
instructions on the right handed subject, Traditionally, the pihysical
educator has used one instructional model for the entire elass, Conse=

quently, some subjects have recelved oppesite handed instructions whils
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others have recelved same handed instruetions, The subjects whe have

received opposite handed information have viewed and listened to mirror
type instructlions, According to the identifiable stages of motor sikdill
learning, these subjescts may have received misinformation in the cogni-
tive phase, and in some cases, inaprropriate feodback in the fixation
stage, As & result, some of these subjects may never attain the autoe
matie exsecution of the skill or may attain incorrect automatic execu-
tion inhibiting relearning of the correct skill,

KEED FOR THE STUDY

Normally, the right handed instructor explains or demonstrates
the proper techniques for throwing, batting, and kicking while the left
handed subject is required to interpret or adapt this teckmigue to the
opposite side of the body, The left handed subject is surrounnded by
right handed subjscts, The left handed subjeet must move and work in
a right handed world, Teaching methods of motor skill and most equip-
ment for everyday living are designed for the right handed, Literaturs
related to the techniques of teaching team and individual sports which
involve a decision on handedness give instructlons for the right handed
subjeet (6, 33). While some opposite handed subjects are capable of
adjusting to this technique others are very resistive (19).

Kerr (25), Burt (9), and Durost (i4) studied the advantages to
being right handed, The investigators concluded that the right handed
subject compared to the left handed subject seemed less apt to bs

clumsy in motor coordination; bstter in writing; and less apt to have



reading, spesch, and spatial orientation difficulties, It has been
suggested that Incorrect learming of motor skills involving handedness
results in awkwardness, poor musculature, and poor coordination, Some
have gone so far as to suggest that handedness and motor skill problems
may relate to slow thinking, stuttering, and feslings of inferiority
(16).

The left handed subject belongs to a minority group. Approxi-
mately five percent of the American population is left handed and it
seens to be twlce as common among males as females, Males seem to be
less concerned with confornmity in handedness, Females are more con-
cerned and seem to have diffieulty in performing when given opposite
handed instruetions (27, 44),

The fact that left handed subjects are a minority group living
in a right handed world caused the investigator to recognize the need
to design a study which delved further into the area of teaching tech-
nigues and their effects on the learner, Specifically, this study was
designed to evaluate the effects of opposite handed instruction on the
learning and motor performance of right and left handed subjects,
Information gained from such a study could have practical applications

in actual teaching situations for the physical educator,

STATEMENT OF THE PROBLEM

The purpose of this study was to determine the effects of
instruction (right and left handed) on the learning and motor perform-

ance of subjects (right and left handed) as measured by scores on &
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novel ball tossing test, More specifically, it was the purpose of the
study to determine;

a, The effect of instructions (right versus left handed) on
the learning and skill performance of right handed and left handed sube
Jeets.

b, The effect of instruction (right versus left handed) on the
learning and skill performance of male and female subjeets,

¢, Thse differences in performance of a motor task after each
successive day of practice,

d, The effect of days with and days without instructions on
the learning and sidll performance of right handed and left handed sub-

Jects .

LIMITATIONS OF THE STUDY

Certain limitations were present in this study and should be
pointed out to the reader:

a, The subjects wers given no feedback as to whether they were
correctly performing the teckhnigue of the skill,

b. The instructions were audic-visual tape recorded so as to
stendardize the method of instruction, As a result, only a two dimen-
sional demonstration was given as opposed to a three dimensional situa-
tion,

¢, Fifty-six male and female subjects, ages 18-21, attending
Kansas State University, served as subjects,

d. Ths period of experimentation was limited to four weeks
in length,



e, The criterion used to determine lateral dominance was
handedness,

f. Subjects were scheduled for 2 {en-minute testing period
during the day, either on Monday and Wednesday or Tuesday and Thursday

for a period of four weeks,

DEFINITION OF TERMS

In order to give a full understanding of this study, certain
terms rsquire definition:

a, HMotor Learning--Motor Learning is a relatively psrmanent
change in behavior potential which oecurs as a result of reinforced
practice (26).

b, Motor Performance=-Motor Performance is a translation of
learning into behavior, Observed motor porformance is considered a
relative estimate of learning (26),

¢, Lateral Dominance--Lateral Dominance refers to the habitual
use, in unilateral motor tasks, of one hand, foot, or eye in preference

to the opposite member (37).



CHAPTER II
REVIEW OF THE LITERATURE

This chepter presents a review of literature pertinent to this
study. The review will include & discussion of the various types of

sensory input available to the learner,

FORMS OF SENSORY INPUT

Instruetional techniques which are used in helping the student
learn can be considered forms of sensory input, The sensory informa-
tion which is given to the learmer can either facilitate or hinder per-
formance, Therefore, the form of imstruction, whethsr it bs verbal,
nonverbal, demonstrative, whole, part, opposite handed or the same
handed can either hasten or interfere with the learning of a skill,

Some forms of sensory information given to the learner can be
relatively controlled by the instructor, Those forms which can be con-
trolled are the methods of communication with the learner and the feed-
back given to the learner, The form of sensory input of concern in
this study was cormunication, More specifically, this study was con=-
cerned with the effects of right and left handed werbal instructions
end visual guidancs on the learning of right and left handed subjects,
In the literature reviswed, no information was found related to right
aﬁd left handed instructlons as a form of communieatien, Therefore, a
general cdiscussion on the types of communication available to the motor

lezrner is prosented,



Cormminication

One of the main objectives of a physlieal eduestor is to com-
municate fo the subject, Communication must be in the terms of the
domains of learning which are related to the purpose of the skill, the
forms of the movement, and the knowledge and understanding of rules
and strategy. Research related to communication generally falls into

the two major categories of verbal instruction and visual guidance,

Verbal instruction., Verbal instruction refers to rretraining

oral instructions which help to treansmit the mechanieal principles of
the task, This type of instruetion may facilitate performance and help
in analyzing the task, Also involved are detailed explanations of the
motor skill and concepts related to the mechanical prineiples, In
reviewing the literature concerning verbal instruction as z form of
sensory input, it was found that a variety of studies exist.

Judd (22) gave instructions to boys on the principles of light
refraction and then asked them to hit an underwater target with a bow
and arrow, The subjects who had instructions were more accurate in hit-
ting the targel as the deplh of the water was changed when compared to
the students who were required to rely on the trial and error nmethod,

Miskell (34) investigated the effects of mechaniesal principles
centered instruction on the acquisition of badminton skill, There was
no significant difference between the experimental group which was
taught to apply the mechanical principles and the control group, In a
similar study, Broer (7) used college women of low motor ability as
subjects to measure the effect of verbal pretraining, The experimentel

group completed instructions in mechanical principles before partici-
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pating in sports activities, The control group recelived no instrue-
tion in mechanical principles, The subtjects with previous instruc-
tion were superior to those who had not received the instructions, In
another investigation, the effeets of analytic instruetion on the
learning of a motor skill was studied, Verbal instructions were the
means used to teach the prineciples, The experimental group learned
the prineiples underlying the skill while the control group simply
learned the task, The results showed no significant differenee between
groups, This suggests that one may be aware of the mechanical princie
Ples but may not possess the ability to apply them during performance
(13).

When Mohr and Barrett (35) taught an experimental group te
understand and apply mechanical prineiples to the performance of the
front crawl, back crawl, side and elementary back strokes, the experi-
mentel group made significant greater improvement. Exposing students
to an understending and application of mechanical prineiples seemed to
facilitate learning,

Before practicing on a discrimination problem involving matche
ing the correct switch to a light stimlus, subjects received verbal
training, The groups which had verbal training trials did not shew
evidence of significant transfer to motor performance (3), Baltig (&)
performed & similar study by measuring the transfer from verbal pre-
training to motor performance as a function of mgtor task complexity,
Verbal training facilitated performanee on the simpler motor tasks but

no benefit was shown from the pretraining on the complex tasks,
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Another investigation involving the effeects of various kinds
of relevant verbal pretraining on subsequent motor performance was
conducted by McAllister (32)., The investigator found that verbal pre=
training facilitated a task in which subjects were required to move a
rod to various star points when corfronted with colored stimuli, The
verbal pretraining seemed to reduce errors,

When Lundgate (30) and Koch (27) gave manual guidance upon
maze learning, it was found to be more beneficial than trial and error
learning, However, it was found that manual guidance was more effec-
tive during the early stages of learning before incorrect habits were
formed, Carr (10), on the other hand, found that the effectiveness of
manual guidance decreased with the amount given, Also, it was most
effective after the subjects had explored the maze on their own,

When the effects of wverbal instructions of speed and accuracy
upon the learning of a motor skdll were investigated, it was concluded
that the vertal instructions directly affected performances, The sub-
jects responded according to what was emphasized, speed or accuracy,
The investigators suggested that a more detaliled explanation of the
principles be given while instructing (40).

Similar results were confirmed when Wecods (45) studied the
effects of varied emphasis on speed and accuracy in lesrning the tennis
forehand drive, The subjects trained in cne of three treatments which
involved imitated instruction related to accuracy and later instruction
in velooity; imitated instruction related to attainment of velocity and
later instructlon related to accuracy; equal and simultaneous emphasis

on speed and accuracy, The results indicated that equal emphasis on
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speed and accuracy produced the best results, Also, initial emphasis

on accuracy was less desirable than initial emphasis on velocity,

Visuval guidance, Various forms of visual guidence can be pro=-

vided for the subject to aid in the acquisition of a skill, Investi=-
gators have studied ths effectiveness of visual guidance upon skill
learning,

Twitmeyer (/1) presented evidence that visual guidance allows
the subject to view expert performance and was effective for early
acquisition of skill, Anderson (1) further emphasized the benefits of
visual guidance in basketball shooting, A significant difference in
performance was found in favor of the subjects learning the backboard
spot aiming technigque over the group not using the spots,

The effectiveness of daylight projection loop films on badmine
ton playing ebility was studied by Gray and Brumback (18)., Subjects
were taught badminton in classes that met three times per week for ten
weeks, Two of the four classes had their instructions supplemented by
viewing loop films of seven basic strokes, Midterm testing showed the
experimental group had made significant improvement, The final test
showed that both groups had made significant improvement, The investi
gators concluded the viewing of the films appeared to hasten the learn-
ing of the experimental group. In another study, no significant dife
ference existed bestween the groups (28).

The effect of daylight projection loop film as the teaching
medium in perceptual motor skill training was investigated by Murnin
and Hays (36), College males learned tumbling with and without loop

films, The {ilm taught classes were taught by an inexperienced teacher
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who could not perform the tumbling skills, The other group was taught
by an experienced instructor who used all of the conventional teaching
methods except film, The classes taught by the experienced instructor
scored better on the final performance test, Although the film groups
learned the skill, it was concluded that live teaching was a better
method, A subsequent study measured the progress of tumbling class
taught with and without the use of motion pictures, The result showed
that the experimental class made more progress than did the control
class (8). Lockhart (29) also found a definite value in using motion

plctures as a visual gulde,

Combination and comparison, Research concerning comparisons

and combinations of various methods of sensory input have been reviewsd,

Zuckerman (47) investigated the effect of variations in commen-
tary upon the learning of perceptual motor tasks from sound motion
pietures. The results showed that sound leading a film demonstration
was more important than sound following it,

In a study concerning the learnirg of selected motor skill,
those subjects receiving instruction through motion pictures showed
most improvement, Subjects receiving oral instruetion improved more
than subjects receiving no instruections (39).

Karlin (23) compared the relative effectiveness of visual and
verbal cues upon learning of a crank turring task, The verbal cune
group was significantly superior in final training trials to the control
group, In a similar study, it was found that visual and verbal cues

wsre more effective together than verbal cues alone (24),
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The effectiveness of oral directions along with demonstration
has been reported by Goodenough and Brian (17)., These researchers
trained three groups of subjects to throw rings over a post, The group
that received demonstration and comments had to follow definite pat-
terns of performance improved more than the group who received less
instruction,

Jarvis (20) investigated the effects of self instructive mater-
ials in learning selected motor skills, Analysis of data indicated that
subjects using self instructive materials improved significantly in all
aroas tested,

A study was conducted to determine if there was any difference
in a structured program of motor skill as compared to a combination of
low organization, The experimental group was instructed in volleyball
and basketball skills while the control group was given no specific
instruction, The findings indicated that there was a significant dif-
ference between the two metheds of instruction in development of motor
performance, The method of skill instruction was found to bs superior
(31).

SUMMARY

In summarizing the literature review, it is evident that many
gensralizations can be drawn, Certain recommendations may be suggested
to serve as puldelines for the physical educator in planning learning
experiences, The following generallizations have been concluded:

2. Knowledge of mechanical principles may increase learning,
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b, An understanding of what is expscted of the learner ssems
to be necessary,

¢. Manual guidance seems to be more effective than trial and
error,

d., Loop films and motion pictures are good aids but ¢an not
replace an experienced instruetor,

6. The proficiencies of the instructor should be evaluated in
choosing a method of commmniecation,

The assumptlions derived from the literature reviewed concerning
communication methods can bs applied to the physical education class,
VWhatever method the instructor uses, it should be centered around the
needs of ths subject and the abilities of the instructor,

A larger amount of learning may occur if conclise and accurzate
instructions are given to the subject. The subject must raceive cor=
rect sensory information in the early stage of learning in order to
avoid a state of confusion in the later stages,

An lmproved learnming situation will bs present 1f the subject,
right or leff{ handed with high or low motor ability, understands the
learning behavior that is expscted; the proficiency level expected; and
the means by which the behavior is to be measured (15).

Because the left handed subject often is expesed to opposite
banded confrontations, it is possible that the left handed subject has
not received concise and accurate sensory information, As a result,
misinformation or inappropriate feedback may prevent the occurance of

the automatic stage of sklill development,



CHAFTER III
PROCEDURES

The purposes of this investigation were to de%ermine the effect
of instruction (right and left handed) on the learning and skill per-
formance of right handed and left handed subjects; to determine the
effect of instruetion (right and left handed) on the learning and skill
performance of male and female subjects; to determine the differences
in performance of a motor task after each successive day of practice;
and to determine the effect of days with instruction and days without
instruction on the learning and skill performance of right and lsft

handed subjects,

SELECTICN OF SUBJECIS

One hundred eight subjects (33 right and 22 left handed males,
and 33 right and 20 left handed females) attending Kansas State Univer-
sity volunteered for this study, Fifty-six subjects were randomly
selected from the volunteers to participate in the investigation, The
subjects were freshmen and sophomores enrolled in physical education
classes, Subjects ranged from 18 to 21 years of age with i4 being
right handed males, 14 being left handed males, 14 being risht handed
femeles, and 1% being 1left handed females,

Tks subjects were assigned to one of four instructional groups

on the basis of random placement, As Table I indicates, seven right

15
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TABLE I
ASSIGNMENT OF SUBJECTS TO CELLS

[Right Handed Subjects |[Left Handed Subjects

Right Handed Seven Males Seven Males
Instructions Seven Females Seven Females
Left Handed Seven Males Seven Males
Instructions Seven Females Seven Femalas

handed males and seven right handed females were assigned to practice
after being given right handed instructions; seven right hended males
and seven right handed females were to practice after being given left
handed instructions; while seven left handed males and seven lefit
females were to practice after being given right handed instructions;
and seven lcfi handed males and seven left handed females were to prac-

tice after being given left handed instructions,

SELECTICN OF TESTIS

The test of skill used to measure performance was a novel ball
toss which Bell (5) used in & previous study, The toss as shown in
Figure 1, reguired an unfamilisr arm movement scross the front of the
body, The required projection of the toss had a high point between
seven and elight feet from the ground and & horizontal distance of twenty
fest., A target area placed on the floor served to measure the perform-

ence, Ropes seven and eight feet high ran perpendicular to the line of



Figure 1,

The Novel Handball Toss
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flight at & horizontal distance of 6=1/2 feet from the starting point,
Figure 2 contains a dlagram of the apparatus used in the performance of
the task,

The object of the task was to use the correct arm movement to
toss the ball between the ropes and to hit the target, If the ball
failed to go between the ropes or if it missed the target aresa, the
subject received no point for the trial, Each subject was given twenty
trials for every testing period, Therefore, each subject was credited
with a score ranging from zero through twenty for each of eight days of

testing.

METHOD OF PRACTICE

Subjects were scheduled for a ten minuts practice periocd two
times a week for four weeks in elther a Monday and Wednesday or a
Tuesday and Thursday sequence, Sony videocorder AV3650, Sony video-
monitor CVM 1924, and Sony videocamera AVC 3210 equipment was used for
gudio=visual taping of the instructions so as to standardize the proce-
dures, On the first day of the two days of each week, audio-visual
taped instructions were given before the subject performed, Each sube
Jeet was informed to view and listen to the audio-visusl taped instruec-
tions end to do exactly as told, After viewing the instructions; the
subject performed the toss. MNo instruetions were given on the second
day of each week,

Instructions included a verbal explanation and & demonstratien
of the task to bte performed, The experimenter demonstrated and explained

the novel task for the right handed and the left handed subjects receiving



Figure 2,

The Apparatus

Target
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right handed instructions, While a left handed demonstrator with equal
talent performed and explained the task for right handed and left handed
subjects receiving left handed instructions, The experimenter's judge-
ment was used to determine the similarity bstween instructions, Appen-
dix A contains the verbal procedures which were used to instruet each

subject,

COLLECTICN OF THE DATA

The psrformance of the subject during practice was measured
using a point system, The subject had to use the correct arm movement
to toss the ball between the ropes and hit the eircle, If the ball
failed to go between the ropes or if it missed the target area, the
subject received no points for the trial, ZEach subject was given
twenty trisls and could earn up to twenty points for every test period,

Bach subject was tested eight times and all testing was com=-
pleted within a2 four week period, Audio-visual taped instructions were
given on the first, third, fifth, and seventh days while no instruce-
tions were given on the second, fourth, sixth, ard eighth days.

After the data was collected, the scores were recorded on a
data sheet which was chosen for the purpose of evaluating the effect
of the instructions on performance, Furthermore, the effects of the
days with instruetion as compared to the days without instruction were
assessed, Aprendix B conteins the individual daily scores that were

recorded for use in the evaluation,



21

DESIGN

Subjects performed the novel toss according to the conditions
assigned the cell of which they were a member. Ons of the following
testing conditions was assigned to each cell:

&, Seven right handed males and seven right handed females
were given right handed instructions.

b. Seven right handed males and seven right handed females
were given left handed instruetions,

¢, Seven left handed males and seven left handed females were
given left handed instructions,

d, Seven left handed males and seven left handed females were
given right handed instructions,

Subjects were scheduled for a tern minuts testing period during
the day, either on Monday and Wednesday or Tuesday and Thursday for a
period of four weeks, Subjects performed the novel toss under the con-

dition assigned to their particular cell a total of eight times,

ANALYSIS OF DATA

A 2x2x2 factoral analysls of variance with an znalysis for
repeated measures was used to treat the data, Main effect mean differ-
encos (type of instruction, handedness, and sex) were tested, Interac-
tions betwesn the variables were also tested, fhe F values were tested
for significance at the ,05 levsl,

A separate t-Test was calculated to determine if performance

on instruetional days differed from performance on non-instructicnal
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days. The t wss corrected for the slope of the learning curve for the
eight days of practies,

Least Squared Difference analysis was used to determine if
differences existed between multiple means when a significant F was

found.



CHAPTER IV
ANALYSIS AND PRESENTATION OF DATA

The data collected during this investigation is presented in
the following section, Presentation of the statistical analysis is
included and discussed in order that conclusions may be drawn,

The purposes of this investigation were to determine the dif-
ferences in the performance of a motor task between right and left
handed instructions; right and left handed subjects; after each suec-
cessive day of practice; and days with and days without instruction on

the learning and skill performance of subjects,

DATA COLLECTION

The selection and the assignment of subjects into treatment con-
ditions were carried out in accordancs with the procedures discussed
in Chapter JII, The data was statistiecally treated by a 2x2x2 factoral
analysls of variance with an analysis for repeated measures, Main effect
mean differsnces (type of instruetion, handedness, and sex) were tested.
Interactions between these variables were also measured, This technique
was also applied to demonstrate that the pretest means did not differ
significantly and that random placement of subjects to the four cells
was successful, Thse F values were tested for significance at the ,05

level,

23
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PRESENTATION OF DATA

A 2x2x2 factoral analysis of varisnce was performed to measure
the possible effect of and the interactions between the four groups
for the following variables: instructions; subject handedness; sex;
instruetion and subject handedness; instruction and sex; subject hand=-
edness and sex; and instruction, subject handedness and sex, The

analysis of variance summary 1s presented in Table II,

TABLE IT

ANALYSTS OF VARIANCE SUMMARY

W —— T g o
i & = S —

Source of Degrees of Mean Square F-Ratio

Variation Freedon
Instruction (I) : .502230048 L0127
Subject Handedness (S) i . 377233963 . 0096
Sex (X) 1 827.859375000 21,2650
IS 1 645081937 L0166
X i 18,484375000 77
SX i 60,770065308 1,7560
ISX 1 4,930796623 1215
R (Within) 48 38.932235718

Bgignificant at the ,05 level
repeated reasures of analysis of variance can be seen in Table VI

As shown in Table II, there was no significant difference

reported when subjects were instructed by a right handed teacher versus
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a left handed teacher (F=.0127 ¢ ,05)., The mean scores for both types

of instruction are shown in Tsble ITIY. These scores indicated that
all subjects learned at approximately the same rate whether they were

given right or left handed instructions,

TABLE III

MEAN SCORES FOR INSTRUCTION

Right Handed Teacher Left Handed Teacher

5397320747 5.330356598

When the differences between right and left handed subjects
was measured, no significance was found (F=,0096 < ,05), Tabls IV
shows the mean scores for right and left handed subjects, The results
implied that both right and left handed subjects inkall four groups

learned and performed at similar rates of improvement,

TABLE IV

MEAN SCORES FOR HANDEDNESS

Right Handed Subject Left Handed Subject

5.392856598 5.334820747

As shown in Table V, the greatest difference was found when

comparing the psrformance of male and female subjects (F=21,2650 >,05),
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TABLE V
MEAN SCORES FOR SEX

Male Female

6,723213196 L, 004463196

Males seemed to perform better than females from day one
through day eight, The difference between the performance of the sexes
was consistent throughout the testing psriod, This can be noted by
studying the learning curve in Figure 3,

The ANOVA yielded no significant interactions between type of
instruetion, handedness, and sex., The interactions all seemed to be
independent of each other., The lack of any significance showed that
the males! learning rate was no better under cne learning condition
than the females! learning rate, neither did right handed subjects
learn better than left handed subjects, The mean scores for each of

these interactions of variables can be found in Appendix C,

REFEATED MEASURE ANALISIS OF VARTANCE

A repeated measure of analysis of variance concerning the
effects and the interactions of the days with instruction, subject
handedness, and sex are shown in Table VI, The results indicated that
there were ro significant differences between tke groups concerning the
interactions of the testing days with instruetion (F=1.1164 < ,05);

subject handedness (F=,1822 { ,05); sex (F=,662L { ,05); instruction
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I\ Male Mean Scores
O Female Mean Scores

(O combined Mean Scores

Figure 3. Learning Curve of the Groups



and subject handedness (F=1,2968 { ,05); subject handedness and sex

(F=1.2601 { .05); or instruction, subject handedness and sex

(F=.8684 {_.05).

TABLE VI

REPEATED MEASURE ANALYSIS OF VARTANCE SUMMARY

28

Source of Dagrees of .

Variation Freedom Mean Square F-Ratio
Day (D) 7 71744522095 16.2730%
D 7 .502228737 1,1164
SD 7 .805801749 .1822
m 7 2,920590401 L6624
1SD 7 5.716504097 1.2968
LD 7 5.555779547 1,2601
SXD 7 2.331331226 .5287
ISXD 7 3.828732491 8684
ERROR 336 4, 403866882

TOTAL ki

8gignificant at the .05 level

main effects summary can be seen in Table IT

However, significant improvement in performance for all groups

was reported when the mean scores from day one through day eight were

compared, The mean difference was determined by use of LSD at the ,05

level of significance (LSD o =,786), As shown in Table VII, the mean

scores for testing days seemed to have a cascading effect,

formance scores for days tws, three, and four comprised the first

The per-
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series of learning while scores for days three, four, and five made up
the second sequence, The progression is continued with days five, six,
and seven comprising the third step, The final sequence consisted of
days six, seven, and elight with little difference being noted between
days five, six, seven, and eight, The learning curve, as indicated in

Figure 3, shows the series of the learning progression,

TABLE VII

KEAN SCORES FOR DAYS
(Mean Differences Determined by 1SD)

Day 1 2 3 4 5 6 7 8

Mean Score 3,03 4,57 kg2 5,26 5,48 6.14 6.30 6,91

Underlined means statistically the same at the ,05 level of signifi-
cance,

As observed in Figure 3, a& linear learning curve resulted after
eight days of practice, The scores for non-instructional days appeared
to be better than scores for the instructional days, However, this can
be attrituted to the faet that a non-instructional day followed an
instructional day throughout the testing psried, This situation allowed
the subjects an extra day of practice on the non-instruetional days,
Therefore a separate t-test was ealculated to determins whether perform-
ance on instructional days differed from performance on non-instructional

days, The t-test was corrected for the slope of the learning curve for
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the eight dzys of practice. The caleulated t of 1,33 at the ,05 level
of significence showed no significant difference in the average amount

of Joearning between the days with and days without instruection,

DISCUSSION CF RESULTS

In order to meet the specific objectives of this investigation,
fifty-six subjects were tested followlng the procedures outlined in
Chapter III, The specific objectivss were to determine the affect of
right and left handed instruections on the learning and skill psrform-
ance of right and left handed subjects; to determine the effect of
instructions on the learning and skill performance of male and fermale
subjects; to determine the differences in psrformance of a motor task
after esch successive day of practice; and to determine the effect of
days with instruetion and days without instruetion on the learning and
skill performance of right and left handed subjects, Differsnces in
performance were determined using a 2x2xZ2 factcral analysis of varianece
with repsated measures,

It was assumed prior to the collection of data that the perform-
ance of subjects receiving opposite handed instructions would be signi-
ficantly different from those subjects receiving same handed instruc-
tions, However, as reported earlier in this chapter, there were no
significant differences betwsen the four groups in reference to lsarning
and porformance at the beginning, during, or end of the investigation,

Males were superior to females in performing this task, Males

began the experiment at a higher level of performance and econtinued at
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a higher level throughout the testing periocd. The mean scores, as
plotted in Figure 3, show that the sexes seemed to keep the same
amount of difference between each other throughout the investigation,

4lso assumad prior to collection of data was that all groups
would improve in their performance of this task, The mean scores indi-
cated that from dey one through day eight learning and improvement did
occur, Although no significance was observed when comparing the
improvement in psrformance between the groups. All seemed to have
progressed at similar rates of improvement. This can be seen by study-
ing the raw data for each subject in Appendix B and the group means in
Table VI,

It was thought that right handed subjects might learn better
from right handed instructors and left handed subjeets might learn bet-
ter from left handed instruectors, Had this been the case the ANOVA
would have yielded a significent intsraction befween these variables
(see Table VI)., Ko such interaction existed. In fact there was no
interaction between type of instruction, handedness, sex, or day,

Because no significant interaction existed between instruction,
subject kandedness, sex, or day, it appeared that the variables were
independent of each other, The lack of significance indicated that
under any one learning condition the males' learning rate was no better
than the learning rate of the females, Neither did the right handed
subjects learn bstter than did the left handed subjects,

The experimenter anticipated that the subjects' performance of
the novel motor task on non-instructional days would be better than on

instructional days, When mean scores of non-instructional days were
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compared to instructicnal days a significance was found, This signi-
ficance can be accounted for by taking into consideration that the non-
instructional days followed the instructional days, The difference is
a normal learning curve characteristic., As a result, subjects per=-
formed better on day two than day one, day four than day three, day
g8ix than day five, and day eight than day seven, As shown on the lin=-
ear curve, it appeared that performance was better the day after instruc-
tion as compared to the day of instruction, However, there was no sig-
nificant difference reported between instructional days and non-instruc-
tional days when the t-test was corrected for the slope of the learning

curve for the eight days of practice,



CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The purpose of this study was to determine the effect of
instruction (right and left handed) on the learning and motor perform-
ance of subjects (right and left handed); to determine the effect of
being right and left handed on the learning and motor performance of
subjects; to determine the effect of being male or female on the learn-
ing and motor performance of subjects; to determine the difference in
performance of a motor task after each successive day of practice; and
to determine the effect of days with and days without instruetion on
the learning and motor psrformance of subjects,

Fifty-six male and female subjects at Kansas State University
between the ages of 18 and 21 served as subjects for this investigation,
Al]l subjects were volunteers from the physical education classes offered
during the fall semester, 1973. All subjects were classified in one of
four cells, These cells consisted of right handed instructions and
right handed subjects (seven right handed males and seven right handed
females); right handed instructions and left handed subjects (seven
left handed males and seven left handed females); left handed instruc-
tions and left handed subjects (seven left handed males and seven left
handed females); and left handed instructions and right handed subjects
(seven right handed males and seven right handed females),

The experiment was conducted four times a week for four weeks,

Each subject was tested two times a week either on Monday and Wednesday

33
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or Tuesdsy end Thuredsy for 2 total of eipght times, During testing
days ene, three, five, ard seven the procedure was conducted as follows,
The subjest was told by the experimenter to stand bshind a line which
was five fest in froant of the audio-visual taped instructions, The
subject was informed to view and to listen to the instructions and to
perform the task exactly zs instructed, Fourteen right and fourteen
left handed mzlss and females were given right handed instruetions,
While fourteen right and fourteen left handed males and ferales were
given 1eft.handed instructions, After viewing the instructions, the
subject was asked to perform the task a2 fotal of twenty times. (n
days two, four, six, and eight, the =ubject wes Informed by the experi-
menter to sirply psrform the taszk as it was performed ths preceding
day.

L 2xZx2 factorel sralysis of variance with repeated measures
at the ,05 level of significance was used to dstermine if random place-
ment of subjects Lo the four greups was successful, The lack of pre-
test mean differences desonstratea this, Alse, this technigue was
applied te deiermine pocsible interactlons between instruetion, sabject
handedness, and sex, Analysis of variance with repeated measures con-
cerning the interaction of days with instruction, subject handedness,
and sex was also revorted,

The general conclusion reaened was that there was no evidence
to suggest that the Instructional techniques used in this Investigation

effected the learning and motor performance of the subjects,



35
CONCLUSIONS

Based on the results and discussion in the preceding chapter,
the following conclusions can be drawn, These conclusions are based
on the limitations of the investigation.

a, The type of instruection, whether right or left handed, did
not seem to affect the learning and motor performance of the subjects,
whether right or left handed,

b, Males (right and left handed) appeared to have superior
ability ir performing this task than did the females (right and left
handed ).

c. Being male, female, right or left handed did not appear to
affect the individual's learning of this task,

d, The performance of all subjects showed improvement indicat~

ing that learning did occur,

RECOMMENDATIONS

Based on the analysis and interpretation of the data, there is
an indication that more research needs to be done to determine the
effects of opposite handed instructions on the learning and motor per-
formance of subjects, The investigator suggests that:

a, The effects of opposite handed instructions should be
studied with skill used in the various games ana activities,

b. Elementary school subjects be used to determine the effects

of opposite handed instruections,
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¢. The gquality of the learning and motor performance of the

subjects be measured as well as the gquantity.

d. A replication of this study be made using film analysis
as a means of measuring the quality of performance,

e, The effect of live instruction as opposed to audio-visual

taped instruvotions be measured,
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APPENDIX A

VERBAL INSTRUCTIONS FOR SUBJECIS
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VERBAL INSTRUCTICNS FOR RIGHT HANDED

In front of you there are two ropss tied to two poles, These
ropes are seven and eight feet high, Looking past the ropes is a 24
inch eircle on the floor, This ecircle is your target area, The
object of the task is to toss a ball betwsen the ropes and to hit this
circle, In order to perform this toss:

a, You rust stand behind this line,

b. Your body is facing the target and your feet comfortably
spread and parallel to each other,

¢, Grasp ths ball in your right hand and let your arms hang
naturally to your side,

d. Pivot on the left foot and bring the right fost in front
so that the right side of the body is facing the target.

e, At the same time you are pivoting, extend your right am
laterally.

f. Notice the palm is down and your weight is on the left
foot,

g In 2 pendulum motion, let your arm swing downward across
the front of the bedy.

h, As the right hand reaches shoulder level, toss the ball so
it will go between the ropes and into the circle,

i, Your welght is now transferred to yéur right foot and the
right hand should be at head level on the follow through,

J. If the ball fails to go between the ropes or if it misses

the target area, you receive no points,
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k., You will be given 20 trials and for each trial you rust
start from your original position,

To be sure that you understand the instructions, go through
the motions as I explain them:

(1) Grasp the ball in the right hand,

(2) Bring the right foot in front so that the right side of
the body is facing the target. At the same time, extend your right
arm, |

(3) Let your arm swing downward across the body and continue
this motion until you reach shoulder level at which time you release
the ball,

(4) Your hand remains at head level with the follow through,



VERBAL INSTRUCTIONS FOR LEFT HANDED

In front of you there are two ropes tied to two poles, These
ropes are seven and eight feet high, Looking past the ropes is a 24
inch circle on the floor. This circle is your target area, The objsct
of the task is to toss a ball between the ropes and to hit this cireles,
In order to perform this toss:

a, You must stand bshind this line,

b, Your body is facing the target and your feet comfortably
spread and parallel to each other.

¢, Grasp the ball in your left hand and let your arms hang
naturally to your side,

d, Pivot on the right foot and bring the left foot in front
so that the left side of the body is facing the target,

e, At the same time you are pivoting, extend your left arm
laterally.

f, Notice the palm is down and your weight is on the right
foot.

g. In a pendulum motion, let your arm swing downward across
the front of the body,

h, As the left hand reaches shoulder level, toss the ball so
it will go bstween the ropss and into the circle,

i, Your weight is now transferred to yecur left foot and the
left hand should be at head level on the follow through,

J. If the ball fails to go between the ropes or if it misses

the target area, you receive no points,
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k, You will be glven 20 trials and for each trial you must
start from your original position,

To be sure that you understand the instruections, go through
the motions as I explain them:

(1) Grasp the ball in the left hand,

(2) Bring the left foot in front so that the left side of the
body is facing the target, At the same time, extend your left arm,

(3) Let your arm swing downward across the body and continue
this motion until you reach shoulder level at which time you release

the ball,
(#4) Your hand remains at head level with the follow through,
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DATLY PERFORMANCE SCORES FOR RIGHT HANDED INSTRUCTIONS
AND RIGHT HANDED SUBJECTS

Day

Subject
Number

Sex

10

10

10

10

10

10

10

11

10

11

11

10

i1

10

10

i1

13

12
13
14

69 77 72 72 81 95 107

b5

Total

&Male

bFemale



DATLY PERFORMANCE SCORES FOR RIGHT HANDED INSTRUCTIONS
AND LEFT HANDED SUBJECTS

Day

Sex

Subject
Number

12

15

16

10
13

10

16

15

10

12

13

17
18

i2

19
20

11

10

21

23
24
25

10

27

60 75 83 7 9 95 92

56

Total

8)ale

bFemale
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Day

AND LEFT HANDED SUBJECTS

Sex

DATLY PERFORMANCE SCORES FOR LEFT HANDED INSTRUCTIONS

29
30

Subject
Number

o

11
11
99

11
io
10
96

11
14
10
85

12
10
9

iz
10
70

11
11
67

63

11
45

31
32
33
35
37
39
41
b2

Total
aMale
bFemale
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DATLY PERFORMANCE SCORES FOR IEFT HANDED INSTRUCTIONS
AND RIGHT HANDED SUBJECTS

Day

Subject
Number

Sex

10

10

13

i1

M2

43

15

15

k5

47

iz

10

10

11

50

51

52

53
54

55

56
Total

92

78

81

75

69

63

2Male

bFamale



APPENDIX C

MEAN SCORES FOR TEE INTERACTICN OF VARITABLES
(Instruction, Subject Handednsss, and Sex)
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MEAN SCCRES FOR INSTRUCTION AND SUBJECT HANDEDNESS

RH Instruction RH Instruction LH Instruction 1LH Instruection
RE Subject LH Subject RH Subject LH Subject

5.46 5.33 5.32 5.33

MEAN SCORES FOR INSTRUCTION AND SEX

RH Instruction RH Instruction LH Instruction LH Instruction
Hals Female Male Femalo

6.55 e  6.89 3,76

MEAN SCORES FOR SUBJECT HANDEDNESS AND SEX

RH Subject RH Subject Subject LH Subject
Male Female Male Female
6.38 L, 40 ?7.06 3,60

- MEAN SCORES FOR INSTRUCTION, SUBJECT HANDEDNESS, AND SEX

RH Instruction RH Imstruction RH Instruction RH Instruction
RH Subject RH Subject LH Subject Subject
Hale Female Male Female

6.35 k.57 6.75 3.91
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MEAN SCORES FOR INSTRUCTION, SUBJECT HANDEDNESS, AND SEX (Con't,)

LH Instruction LH Instructien LH Instruction LH Instruction
RH Subject RH Subject LH Subject LH Subject
Mals Femnale Male Female

6.1 h,23 737 3.30
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This study was undertaken to determine the effect of right and
left handed instruction on the learning and motor performance of right
and left handed subjects as measursd by scores on a novel ball tossing
test, Mora specifically, it was the purpose of this study to determine
the effect of instruction (right and left handed) on the learning and
motor performance of rdght and left handed subjects; to determine the
effect of instruction (right and left handed) on the learning and motor
performance of male and female subjects; to delermine the differences
in performance of & motor task after each successive day of practice;
and to determine the effect of dayé with instruction and days without
instruction on the learring and motor performance of right and left
handed subjects,

Fifty-six male and female volunteers from the physical educa-
tion eclasses at Kensas State University served as subjects, 41l svb~
Jects were assigned to one of four treatr!;ent groups, These groups con-
sisted of right handed instructions and right handed subjects (seven
males and seven females); right handed instruetions and left handed
subjects (seven meles and seven females); left handed instructions and
left handed subjects (seven males and seven females); left handed
instructions and right handed subjects (seven males and seven females),
On deys one, three, five, end seven the subjects were given audio-
visual teped instructions, After viewing the instruetions the subjects
performed the novel motor task a total of twenty times, Each subject
could earn up to twenty points for every test period, Om days two,

four, six, and eight the subjects simply performed the task without
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instructions., A 2x2x2 factoral anelysis of variance with repeated mea-
gures was used to analyze the data., Main effect mean differences (type
of instruction, handedness, sex) were tested, Interactions between the
varisbles were also tested, A repeated mesasure of analysis of variance
was also used to determine the effects and interactions of the number
of days with instruction, handedness, ard sex,

Based on the limitations of this investigation the following
conclusions were drawn:

a2, The type of instruction, whether right or left handed, did
not geem {o offect the learning and motor performance of the subjects,
whether right or left handed,

b, Males (right and left handed) appear to have superior abil-
ity in performing this task when compared to the females (right and
left handed).

¢. Being right or left harded, male or female, did not appeasr
to effect the individuals! learning of this task,

d. The performance of all subjects showed improvement indi-
cating that learning did cccur,





