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Conclusions:
(1) Beginning college badminton plavers who participate
in eitheyr montal cov physical practice of the
"Flash a Lighl" test do not improve significantly
in footwork.
(2) Beginning college badminton players do not improve
significantly in footwork thxough class participa-

tion.



;;/;f; L N wﬁki;»;

ke s

Approuéﬁ for the Major

e e e ooy e e
SAXUen T
"

Approved for the Craduate/Counci L




ACFNCLEDGE: iEI\‘I

I wish to extend my sincere gratitude and apprecia-
tion to Dr. Marjorié Stone for her patience, encouragement,
and guidance in the writing of this thesis. I am also
grateful to Dr. George Milton, Dr. William A. Harper and
Dr. Ray Heath for their helpful comments and suggestions.
Finally, a special thanks to the faculty and students who
gave their time and enthusiasm in helping to make this

tudy & success.

Novamher 21, 1971 I. S.

Emporia, Kensas



LISsT

LIsT

Chapt

TABRL

OF TABLES. . . . . .

oFr

er

1.

2

F

ILLUSTRATIONS . .

INTRODOGCTIION. . .
Significance of

Statement of th

E O CONTENTS

. - - . . . ° . . . .
. - . . . « . e . .
- - - .« ° - . - L . -

the Study . . . . . .

e Problem., . . o .+ . .

Hypotheses of the Study o . o o . . .

Limitation of the Study . . . . . . .

Definition of Terms . . . . o o « + .

Ment&l practice o o o o 0 . . . ..

Phyzical prac

Footworls.

tice . . .« . « . < . .

Beginning badminton player. . . . .

Contral group
"Flash a Ligh
REVIEW OF RELATED

Mental Practice

. . . . e s e e .

LITERATURE. . . . . .

— -~
arnd

Prhysical Practice

Page
.11

iv

10

. 10



Chapter
Related Litereature in Radminton. . . . . .
3. RESEARCHE PROCEDURES. . . . . . . « . « « . .
Selection of Subjects and Class Operation.
Selection of Tests . . . .« . . . . .
French-Stalter Diagonal test . . . . . .
Validity and reliability . . . . . . . .

Adminictration of Tests and Training
Seguence . . . . . . . . . 0.

Mantal practice. . . . . . o . . . . . .
Physical practice. . . . . . . . . . . .
Nognpractice or control. . . . . . . . .
The post-test. . . . . . . . « . + .+ . .
Statistical Treatment. . . . . . . . . .

4. ANALYSLS OF THE DATA . . . . .

S SUMMARY, CONCLUSICNS AND RECOMMENDATIONS . .
Conclusions. . . . . « .« . . « . .
Recommendétiono, e e e e e . e e e .

BLBLIOGRAEFIY o 0 v i f e s b e e e e e e e e e e e

APPENNIW A, Froench-Stalter Diagenal Test. . . .

AEDTRDIX B,  "Flesh a Light" Test. . . . .

Page

Loty

- PR

.

A
~

. 29

. 44
. 45
. 40
. 47



10,

11.

L1ST OF TABLES

The Percentage of Means for the Three Groups
on the French-Stalter Diggonal Test. . . .

Comparison of Pre-fest Scores betvweoen
the Mental and the Conltrol Groups. . .+ . .

Comparison of Pre-Test Scores betwsen
the Physical and the Control Group=z. . . .

Comparison of Pre~Test Scores betwaen
the Mental and the Physical Groups . . . .

Comparison of Post-Test Scores belwean
the Mental and the Control Groups. . . . .

Comparison of Post-~Test Scores hetween
thie Physical and the Control Groups. . . .

rarison of Post-Test Scores hetwsen
i Mental and the Physical Groups . . . .

Comparison between Pre- and Post-Test Scores
for Mental Group . . . . . . . . o . . . .

Comparison hetween Pre~ and Post-Test Scores
for Physical Group . . . . . . « « + . . .

Comparison hetween Pre- and Post-Test Scores
for Contrel Group. . . . . + . + .+ . .+ . .

Co-variance of the Mental, Physical
and Contrel Groups . . « o « o o . o . .

Page
. 33
. 34
. 35

.30
. 40



Figure
1.

2.

LIsT

Diagonal Test, .

"Flash a Light” Test

or

ITLLUSTRATIONS

. ° . . «

. e . - ° L]



Chapter 1
INTRODUCTION

The sport of badminton has been taught successfcliy
by a number of different methods. The innovative teachint
is concerned with efficient methods of teaching that will
enable each individual to attain a higher degree of skill.
In order to accomplish this goal, the physical educator
constantly needs to discover and develop methods of teach-
ing to assist the student in the précess of learning a
motor skill. Methods of teaching arce dapendent upon and
determined by methods of learning. “Therefore, if the
nature of learning were cleariy undersiood, more effective
use could be made of teaching methods.

One aspect of learning a task often neglected bv
teachers as a teaching method is that of mental practice.
Although mental practice studies have dealt with a variaiy
of motor tasks which contribute to the improvement of sport
skills, few studies are available pertaining to mental and

pliysical practice of learning footwork in badminton.
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Oxendine refers to the value of mentazl practice when he

The intelligence of people should be recognized
and brought into use when a task is meing taught. ...
It is reasoneble to expect that human teings do scme
thinking when they go through tha motions of the
particular activity (14:223).

Kelsey (12) investigated the values of pmental practice ifox

increasing endurance in sit-upe, five minutes per day iar

twenty days.  Start (19) found that children of low aves

intelligence could make effective use of mental practice oo
the underhiand basketball free throw. Other investigations
sich as Twinning (23), Clark (3), and Corbin (2) have at-
tempted to isolate the effects of mental practice in learn-
ing motor skills. There secmed to be general agreement in
these investigations that mental practice was a facitoxr in
learning specific motor skills.

Pfevious investigations of the effect of mental
practice on the learning of motor skills have resulted in
varying conclusions. While some investigations have shown
rhysical practice to be superior to mental practice, others
have shown mental practice and combinations of mental and
rhysical practice to be equal or supericr to physical prac—

tice.



In spite of the fact that some of the recent inves-
tigations indicate a relationship between mental practice
and the learning of motor skills, physical educators have
been reluctant to employ mental practice as a technigue in
the learning of a motor skill in an actual class situvaticr.
This aresa appearéd to be an appropriate problem for inves-
tigation.

One of the problems facing every teacher in teach-
ing badminton skills is to encourage a beginning player to
develop footwork techniques and body control, which involves
the abkility to chango direction quickly and efficiently. 2
badminton player must make many quick movements and must
learn to maneuver for positions. Good footwork is an inte-
gral component of skillfully played badminton. Rigden
emphasized the importance of rapid movements when she related:

Bédy control, which involves the ability to change

direction quickly and gracefully, can be helped through

the practice of the group activity of a simple forward
and backward running combination (15:79).
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ness of varicuvs methods ana proecoduves for learninyg. Mothods

that afford the best use of time, facilities, and equipment
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are important to those who are teaching in situations where

[

large classes and lack of eguipment and facilities are
e -
common elaements.

Numerous studs

have been conducted concerning the
effects of mental ano pliysical practice upon skill learning.
Most of thesc stwijos have dealt. with baskethall, foothall,
onis, or some form of muscular cndurance. Tha investi-
goley wad unable to locate research relating to mental and
physicadl pracitice involving response to "Flash a Light" in
i2erning footwork in badminton.

igden (15) relaitad that students in large classes
can be givan an copportunity to learn effective footwork
technigues and body cowntrol through imaginative planning
by thao teacher. 1In oragy for a player to get within reach
of the shuttlecock, good footwork is essential. Powerful

and deceptive strokes ar

ity

of litvle value if a player is

nct in the correct place ocon encugh Lo ghroke the shuttle

e
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“he beginning of good {footwork is for the player to
be in an alert stexrting position. In order for the player
to move to the baseline, he schould tuile a sideways skipping
action with the feet kept clese to the floor. 7o hit a
forehand or overhead stroke in the decp zight court, the
player skips diagonally back to the right, with the right
foot leading, and finishes with the left side partially
turned toeward the net with the left foot fofward. To play
a back hand drive or clear from the decp left court, the
player sk:p»s diagonally back, left foot leading, and with
the right zide to the n=2t and the right foot diagonally
forward.

In training the beginner for these footwork move-
ments there appears to be a need for a special-instrument
where the player could be directed from place to place.
Therefore, the investigator designed the "Flash a Light"
tect (see Appendix B) as an instrument for learning foot-
work in badminton. The alternating flash of a light could
replace a shuttlecock as an object for initiating footwork
movements when maneuvering for positicn on the badminton

"

court. The player could b2 movead iy pozition to tha

&

iy OnN
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cther by the alternzting flashing of ite Llicgnvs
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cractice »a response to "Flash

= oTaght" could be employed as a teaching method in partial
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ver to the crewded facilities and ed eguipment that

prevatl in many schools. This might provide an opportunity

wroandivedualized dnstructicrn and wove effective learning

to ocour in the acquisition of feootwork in badminton.

STATEMENT OF THE PROBILIM

Whe surpose of Lhis study was o determine the

& LvenuEn of tlce upon the

L - - &Y ~ 7 v 1y mo i g o e Y oy ey

RN S S ST oegird ng Pacdmintor nlayars.
epioifioeally, the following questicns were investigats@u:

Loal Em'u aticn

wy class particin

2. Do beginning badain
ical © tion classe

by using mental practic
"Flash a :

Ladirinton

fueabtion
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sothezes of the Study

In order to investigate the above questions, the

following hypotheses were tested:

1.

Ny
.

study:

2.

There is no inprovement in footwork in begine-
ning college physicel education badminton
classes.

There is no improvement in footwork in begin-
ning college physical cduacation badminton
clagses using mental practice in response to
the "Flash a Light."

There is no improvement in footwork in begin-
ning college physical education badminton
classes using physical practice in response
to the "Flash a Light."

of the Study

following were considered limitations of this

It was imwoessible to entirely eliminate the
effects of mental practice for those students
in the pthical practice group since a mental
reaction was necessary hefore movement could
oTcul.

Theore was no wathed of ootermining 1f
pexrformed mental practice with maximum effert
and concentration.




DEFINITION OF WEIMS

The following definitions are used for discussion

and interpretation in this study:

Practico
Practice refers to the repetition of responding
physically ox nmentally to the "Flash a Light" test for sixty

seconds during each c¢lass meeting for the six weeks practice

period.

Mental Practice

Mental practice yefers to the process of imagining,
without ovexri movement, performance of the specific task of
responding to the "Flash a Light" {cst. The subject was

=
.

asked to visualize himself successfnlly performing the task.

EFhysical Practice
Physical practice »ofers to the actual overt phys-

ical performance of responding to the "Flash a Light" tesst,

Footwork refers to the act of changing positions from
pilace to place by 2 skipping action, vith the feet close to

the floor.
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Reginning Badminton Pla

A beginning badminton player refers to the student
wno has had no previous badminton instruction or one who

has never played in organized badminton competition.

Contrgl Group
Centrel group refers to the students taking both
the pre~ and post-test and participating in regular class

activities without responding to the "Flash a Light" test.

"Flash a Light"

"Flash a Light" refers to the random flashing of
three 100 watt electric light bulbs strung five inches
above the badminton net and five feet apart, and parallel

to the net.



Chaptor 2

REVIEW OF RELATED LITZRATURE

The review of r#lated literature will be handled in
two parits. Part one will review the mental and physica
practice. Part two will review the related literature in

badminton.

and Pnysical Practice

ptal Preact

In 1916, Washburn (24) published his observation
dealing with the phenomenon of imaagining in nmovement. He
made sowme observations which provide a basis for the current
study of the effects of mental practice of the development of
nocor skills. Washburn suggested that "tentative movements”
or movements of slight magnitude actually occurred during
imagining; This implied that imagined or ceptial experience
was of some value in developing such things as motor skills.

In cne of many studies completed in the 19530's,
Freoman {(7) reported that actual implicit muscular actavity
occurred during mental activity. Freeman suggeated the
porsipility that coordination could be improved as a result

of musculsay activity. This study intended to verify
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Washburn's earlier notion that actual "slight" muscular
contractions occur during mental activity. No evidence
was presented that would scientitfically support the notion
that this implicit muscular activity would increase skill
in the performance of a motor task.

In 1932, Jacobson (10) conducted a thorough study
of muscular phenomena during imagining. Jacocbson used
electronic devices to measure nervous and muscular changes
during the imagining of muscular activity. He trained sub-
jects to relax so as not to have extraneous muscular activity
affecting the electrical device. Subjects who imagined
bending their arms showed an electronic reaction. Jacobson's
researxch substantiated studies of Washburn's that muscular
activity occurred during mental imagining.

Jacobson also suggested that imagining not only
caused mﬁscular activity but may also have caused movemants
of the eyeballs. A final conciusion suggested that imagin-
ing causes different contractions in diffexrent people.
Although this investigation presented much evidence in this
area, steps had still not been made tc resolve the question
of whether this muscular activity cculd improve the perfor-

mance of & motor skill.
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In 1949, Twinning's (23) study of thirty-six college
men practicing a ring~tossing task emphasized accuracy. The
subjects were divided into three groups and were tested by
throwing 210 rings on the first and twenty-second days. In
addition, one group practiced by throwing seventy rings each
day between the pre- and post-test days. A second group was
asked to mentally throw the rings for fifteen minutes daiiy,
hbut to xrefrain from any simulated mecvements. A third group
did not have any tyée of practice between the pre- and post-
test days. Twinning found that the no-practice group showed
nco significant improvement when tested on the final test day.
The group with the daily ring-tossing practice showed the
greatest improvement. The mental practice group showed sig-
nificant improvement at the final test but not as much as
the regular physical practice group. He concluded that both
physical énd mental practice aid in learning the ring toss,

In 1960, Clark (3) used the basketball free throw
in a mental rehearsal study. High school boys practiced
the one-~-hand foul shot. The subjects were equated into
mental and physical practice groups on the basis of intel-

ligence, arm strength, and basketball-playing experience.



13

Both groups were given instructions followed by twenty-five
shots for score. After the fourteen days of practice, Clar¥
admninistered a retest to both groups. He found that beoth
the physical practice and the mental practice groups showed
highly significant gains in shooting ability. The physical
practice group showed only a slight advantage over the men-
tal practice group.

Start (19) conducted a study in 1960 designed to
test the relationship between intelligence and the effect
of mental practice on the performance of a motor skill.

The subjects were eleven-year—~old English boys. 7The boys
were classified for intelligence on the basis of the English
secondary school examination. The boys were then given ten
underhand basketball throws. Each boy's score on this task
was recorded as his initial scorxe. Some of the boys in
each levei of intellectual performance mentally practiced
the motor skill for five minutes a day for nine days. The
ten shot skills test was then readministered. The Fisher
"t" test was applied to the data to test the significance
of mean differences. Post scores were significantly higher
than were the pre-scores on basketball shooting, indicating

mental practice significantly improved the mctor =kill



performance. There was no significant difference in gain
between hicgher and lower group in the performance of the
skill.

Start interpreted the data as meaning that intelli-
gence of a subject did not affect his ability to make use
of mental practice in the development cof a specific motor
skill. The fact that the skill was very difficult for the
boys and the group size was quite small may detract from
the validity of these results and conclusions.

In 1961, Kelsey (12) studied the effect of mental
prociies on muscular endurance.  The investigator also
wanted to determine whether the gains, if any, from mental
practice equaled those gains brought about by physical prac-
tice. He concluded that muscular endurance of the abdominal
wall and thigh flexors was significantly increased after
twenty days of mental practice. The statistical analysis
supported this conclusion, and it was suggested that phys-
ical practice should be used whenever possible because of
its superior effects in facilitating increases in muscular
endurance.

Some of the most recent studies in the ar<a of

mental practice have been conducted by Start. In 12€4

é



Start (20) investigated the relationship.between kinesthesis
and mental practice. Twenty-one male teachers college stu-
dents read partial and whole descriptions of a gymnastics
task on the horizontal bar. After reading this passage, the
subjects mentally practiced what they had read. They prac-
ticed the task for a five minute period for six consecutive
days. The subjects were asked not to practice mentally or
physically during the course of the experiment, other than
during practice sessions.

The scores on the gymnastics task, as rated by
judges, were correlated to the scores on the Wiebe Test of
Kinesthesis. Start concluded that scores on the specific
gymnastic task after mental practice did not correlate
significantly with scores on the test of kinesthesis.

The fact that there was only a small number of
subjects Qas a limiting factor. The lack of controls was
also noticed. Finally, the main weakness of the study was
indicated by the fact that one skill does not necessarily
improve kinesthesis, even if mental practice bhad developed
that skill. The fact that the skill was unique to the sub-
jects i1s a limiting factor as there is no evidence that

mental practice facilitates development of an unfamiliar
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In 1964, Egstrom (6) had six groups of college men
learn a novel paddle-ball task. Subjects practiced for ten
deys, with each group following a different combination of
manual drill and conceptualization. He found that the
groups which showed the greatest improvement were the group
following a regular physical practice schedule for the full
period and the group reqularly alternating between mental
and physical practice. He also reported that a group which
followaed a mental practice schedule for the first half of
the experiment and then changed to physical practice showed
improvement in both phases of the experiment. Fowever, a
solid program of conceptualization during the last part of
the experiment did not prove beneficial after the first
part had been spent in manual practice. He suggested that
a technigque of alternating between physical and mental
practice in regular physical education activities would
result in effective learning and would also reduce the
pressure on facilities and egquipment in today's programs.

In 1965, Corbin (2) had 120 college men practics a
novel juggling task which required them to toss and catch
a wand by use of two other wands which were held in each

hand. The wand being manipulated was not touched by the



subjects during the performancae. Four groups of subjects
practiced for twenty-one days under conditions of physical
practice, mental prgctice, comprination of physical-mental
practice, and control group. Corbin found that the sched-
vle of physical practice proved most effective. In addition,
the data offered some support for a schedule which combined
mental-physical practice. It was reported in this study
that the skill level of the subjects was not a factor in
determining the most effective technique of practice. In
Corbin's study, mental practice did not appear to be of
value when used as an exclusive practice technique. He
suggested that prior experience was needed before mental
practice would prove valuable. This conclusion is supported
by Trussel (22), who reported that mental rehearsal was
ineffective except in combination with physical practice.
Her studj involved a ball-juggling task which was new to

all her subjects.

Mental practice under certain conditions has been
shown to be beneficial as a method of learning and improvinsg
motor performance. Ceneralization of the research studies
regarding mental practice had been made by Oxendine as

follows:
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Mental practice should Le usaed in combination
with overt practice. Uhere is no evidence
which would suggest that exclusive use of
mental practice proves cumasrior to exclusive
use of physical practice.

‘Some experience or acguintance with a particu-

lar motor task is necessary hefore mental
practice can be fully effective. Most studies
have repcrted that the novice does not profit
as much from mental practice as does the in-
dividual who has some skill in the particular
task. Apparently this is because the inexpe-
rienced person is unable to focus his concen-
tration on the appropriate movenent responses.

Mental practice apparently results in below-
threshold muscular responses which usually
accompany the overt performance of the par-
ticular task. These responses, however, are
so slight as to be negligible for physical-
conditioning purposes.

Some evidence suggests that mental rehearsal
which is rigidly directed by the instructoer
may prove less effective than rehearsal ses-
sions in which the learner is allowed grgdt
freedom of imagery. After a cexrtain amount
of guidance, students aspparently need sone
freedom in organizing their own patterns for
conceptualization.

Mental practice can be effectively used with
students of widely varying intelligence levels.
Within the range of akilities usually found in
school, intelligence does not seemm £Eo be a factor
in determining one's gbility Lo profit from men-
tal practice (l14:232).

L
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kKelated Literature in Radminton

The literature pertaining to footwork in badminton
is limited. Agility, which enables an individual to rapidly
change position and direction, is an important facet in
learning footwork in badminton. Davidson and Gustavson
state that:

badminton... demands the utmost in skill stamina

of the best trained athlete. Highly competitive

badminton requires quickness of reflex, guickness

of mind and gquickness of movements (5:4).

They stress the importance of learning footwork to move the
body arcund the coﬁrt in all directicns, so that it is
possible to hit the shuttle freely with the maximum amount
of power and control and the minimum amount of effort.

They further point out that good strokes are difficult to
produce when the feet are not properly placed, ana that
footwork is the vital factor in directing the body into
position so that it can function easily without strain.

Their ability in starting and turning quickly iz of
more impertance than sheer straight-away speed, although
both are desirable. Davidson and Gustavson emphasized that:
the skilled player should realize that by moving into
pesition gquickly, he will have more time for tho actual

stroking of the shuttle.
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In the booklet, Reginning Badminton, Friedrich and

‘Rutledge (9) point out that badminton play to be effective
requires an understanding and practice of efficient move-
ment patterns that involve the entire body; and that, since
badminton is such a fast-moving game, in which the player
is forced to move from place to place on the court in a
short length of time, footwork is especially important.

Friedrich and Rutledge (9) give support to the idea
that positive transier of learning coccurs from basic skills
to sport activity in the statement, - "Footwork must be
practiced. A good way to develop speed and agility a foot
is through rope-skipping."

In a study of change of direction, Young (25) found
that general strength and leg strength did not have any
great effect on the change of direction factor inherent in
various dodge runs. Velocity did affect the factor.
Cureton (4) would tend to endorse this former conclusion in
his statement that "agility is the ability to handle the
body quickly and precisely, not necessarily with maximum
force or power."

Poole (13) pointed out that the obiect of good

footwork is to move as efficiently as possible to a7l szeas
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of the court. There a&re six basic spots to which the player
must be able to mova cffectively, play his shot, and return
to the center of the court. Footwork is very important,

fer the player cau n=ither hit the shuttle efficiently nor
control the opponent if the player cannot easily get into
position to hit. An important point to remember is that

the last step before the shuttle is struck should always be
taken with the right foot. Most of the players move forward
much better than backward, the base or ready position should
be 2-3' back of the middle of the court and astride the
center line.

French-Stalter (8) developed a diagonal footwork
test (see Appendix A) and shuttle test for testing footwork
in badminton. The shuttle test was designed as follows:
Each subject had four trials of fifteen seconds each in
sliding sfeps in a direction parallel from a spol marked
on the side boundary line {singles) to the opposite side
boundary line {singles), moving back and forth between
these twe lines. The score was the toral number of times
a boundary line was touched in fifteen seconds. The final

score vas the total of the four trials.
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RESEARCH PROCEDURES

In onde Y Lo compare the effects of mental and phys-

icst presidice on footwork in beginning college badninton

s, the procedures descriked in this chapter were

foiiowad, The subjects were divided into three groups:

mezotal practice, physical practice, and a control group.
Pre- and post-tests were given to the three groups. The
tesi rezalts were statistically analyzed to determine if

mental and physical practice improved footwork in begin-

ning college badminton classes.

CELECTION O SURJECTS AND CLASS OPERATION

"

‘ne subjects selected in this study were fifty-four
undergraduate collage students, twenty-two males and thisty-
LWo Femalss, 1n Doyinalng co-~sducation badminton c¢lasses at
zachers College, Emporia, Kansas, during
the Fal.l swuoester of 1971, The subjecis had nc previcus
badpintoen instruection and had not played in organized bad-

ects wure randomi; selecied




from the class population and divided into three groups:
Mental practice, physical practice and a control group.
There were eighteen subjects in each group. Three badminton
classes were used for this study. The three classes that
were selected for this study were those that were scheduled
to meet in the same gymnasium. Theése classes were selected
in an attempt to eliminate extraneous variables created by
Location, since classes met at two other stations on the
campus. The class met fifty-minute periods twice weekly
for one semester. The study was conducted the first six
weeks of the Fall semester. Those students who missed one
or more practice periods were excluded from the study. Of
the sixty~five subjects selected for participation, fifty-
four were able to complete the study. Seven subjects were
dropped due to imcoﬁpletion of the practice period, énd
four subjécts were dropped because of missing the pre- or

post-test.
SELECT1ION OF TESTS

French-Stalter Diagonal Test

The French-Stalter Diagonal test (see Appendix A)

was found to be the best tcst for this study as the
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pr«<— and post-testing device. The purpose of the test is.
to meagvcze the ebility to execute a badminton footwork
skill and the maneuverability on the court. The diagonal
footwork test was selected in preference to the French-
Stalter Shuttle YTest because the movements of maneuvering
on the court during the test were similar to responding to
the "Flash a Light" test used in the mental and physical
practice groups.

The French-Stalter Diagonal test, which was used
as a pre- and post-test in this study, was designed as
follows: Fach subject had four trials of fifteen seconds
each to run diagonally forward to his right from a spot
imarked on the center court to the intersection of the right
side boundary line (singles) and the short service line.
"he subject ran parallel to the net to the opposite left
side boundary line (singles); then diagonally across the
starting mark to the right rear intersection with the right
side boundary line (singles) and the back doubles service
court line. From here the subject ran parallel to the
‘ntersection to the back service line (dcocubles) and then

ciagonally to th= front right corner crossing the starting

)

4

mark. The movements were to Le continued untill the fifteon



seconds were terminated. The subject was given one point
for each time a corner spot was touched and a point for
each crossing of the starting mark. Six points were scored
for each completed trip. The subject's score was the total
number of corners touched plus the crossing of the starting
mark for a period of fifteen seconds. The final scoxe was
the total of the four trials.

The response to "Flash a Light" test was adminis-—
tered to the mental and physical practice groups in an
attempt to improve footwork. This test was devised by the

investigator (see Appendix B).

Validity and Reliability

The French-Stalter Diagonal test is one of a battery
of badminton skill tests. The test battery was administered
to fifty-nine women major and minor students in physical
education, and yielded the following validities and reli-
abilities.. The validity coefficient was .402 and the
reliability .872 for four trials.

The criterion used for the diagonal footwork test
was the composite rating of four judges rating four players

during a ten-minute perwiad according to seven categories of
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expert, very good, good, averacs, fair, poor, and very poor.
1he coefficient of agreement between the four judges was .756.
The French-Stalter Diagonal test had not been admin-
istered previously to any of the subjects in the badminton
classes. The investigator directed all practices and
administered the tests giving verbal cues, and timing, and

administration of trials.
ADMINISTRATION OF TESTS AND TRAIMING SEQUENCE

The French-Stalter Diagonal test was administered

the six weeks study in order to obtain pre- and post-test
scores. After the pre-test was given to the subjects at
the beginning of this study,'the subjects were assigned
randomly to one of the following groups: Mental practice,
physical bractice, and a control group. The three groups

and the training routine for each were as follows:

Gzroup One:

Mental Practice

Each mental practice session was administered for sixty

seconds at the Leginning of wach c¢lass. The control and

3

physical praectice groups attaonded the regular proegram of
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badminton instruction from their instructor during admin-
istration of mental practice. The subjects were asked to
mentally imagine themselves moving from the center of the
court to the square on the floor underneath the randomly
selected flashing lights. Each time the subject was to
return to the center base before proceeding to the next
flashing light.

The lights were flashed every four seconds follow=-
ing a randomly selected flash a light list (see Appendix B).
After the subjects had completed the sixty seconds covert
imagery practice, they were asked teo attend the regular
instructional badminton class. On the basis of their
responses to the mental practice the investigator offered
coaching aids which would benefit -the subject in attainment
of better kinesthetic imagery and in understanding the

mechanics of the task.

Group Two: Physical Practice

After the mental préctice group had completed their practice,
the subjects in the physical practice group were called
individually to do their assignment. The subject was asked

to respond physically to the "Flash a Light" test for sixty

in

aconds. During each practice, the subiwct performed
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Lootwork movements and maneuvering about the court in the
maximum number of trials possible. Instructions were given
by the examiner to aid the subject in improving his perfor-
mance.

Restrictions of time reguired that the training
sessions be brief without being rushed. Thé investigator
directed all practices with verbal cues and timed each trial
with a stop watch. The average time reqguired for both men-
tal and phvysical practice was ten minuvtes per class.
Subjects were not permitted to watch one another while doing
the task. Subkjects were encouraged to improve their own

trial score but not necessarily to compete with one another.

Group Three: Non-Practic

trel

Following the diagonal pre-test, the subjects assigned to
the control group were asked not to do either the mental corx
physical practice of the "Flash a Light" test. However,

the subjects were reguired to attend the badminton instruc-
tional class with the same number of class practice sessions

as the mental and physical practice groups.



The Post-Test

Tnhe French-Stalter Diagonal test was used for the
post-tes® in this s%udy. The instructions and procedures
for the post-test were identical to thos: wused in the pre-
test. No warming-up was permitted. The subjects were
reminded of the task and asked to give a maximum perfor-
mance on each of four trials. The same criteria for the
French-Stalter Diagonal test were imposed at the post-~test
as had been used in the pre-testing. The average of thc

four trials was used as the post-test score.

STATISTICAL TR

The experimental data used in this study were
collected in order to compare the effects of mental and

physical practice on performance of the "Flash a Light"

smarisons ware made betwe en th=2 mental and the

Lol cvroups, the physical and the control groups, and

Looween the mental asnd the wihysical groups. In additiion,

zen the pre- and post-tesi were com-

ftor wach grouny separately. Agxd further. in order

oo taks into account any possibie ipitd

L
ol
|
Hh
s}
o
I
4]
3
O
&
m
s

uhe sample, Uhe analysis of <co-variance was also epployed
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in this study to allow for the correlation hetween pre-~ and
post-test scores. Through co-variance analysis one is able
to effect adjustments in final and terminal scores which
will allow for differences in some initial variable.

The .05 level of significance was selected to test
the hypothesis in order to determine if a significant dif-
ference existed between the three groups. The t-test was
employed to calculate the differences in means. The un-
grouped data formula for the t-test was used because of the
relatively small number, eighteen, in each of the three
groups. Tate (21) indicated that the t-test is applicable
to samples of any size. The following formula, as explainad

by Tate (21) was used for computation:

it

where: M, mean of first group
M, = mean of szocond group
£xy = sum of squares for first group

N

&%y = sum of sguaves for second group
ny = number ¢i population for first group
iis = numper of population for second group

V4
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Center.

The data were programacd and computed through t

An IBM 1401 computer was used.

1.
b

1
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Chaptcr 4

ANALYSIS OF THE DATA

In oxrder to determine the effact of six weeks
practice on the "Flash a Light" test, the means from the
French-Stalter Diagonal test for the mental practice group,
the physical practice group and the control group were
computed to determine if there was a significant difference
botween the pre-test of the three groups. Computation was
alsc made between the post-test of the three groups. In
addition, the differences between the pre- and the post-—
test were computed for euach group separately.

Table 1 shows the neans found on the pre- and the
post-test as well as the mean difference. The percentage
of increase has also becn tabulated in the table on the

O ATIWANG L2200,
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Table 1

The Percentage of Means for the Three Groups
on the French-~Stalter Diagonal Test

Croups Pre Post Mean Difference %

Mental 41.444 45.278 3.834 9.25
Physical 43.388 48.055 4,167 9.49

Control  43.111 46.222 3.111 7.21

The mental practice group had a mean increase of
3.834, the physical practice group had a 4.167 mean increase,
and the control group had a 3.111 fol Uhe mean increase.
This was a 9.25 percent gain for the physical practice arous,
while a 7.21 percent gain was found for the control greup.

The difference of the pre-test scores betwaonr each
group was compared in oraaer to determine if the difference
was large enough to be sigunificant at the .05 level of ocig-
tiricance.  Fn oorder to determina if the difference was
taron entugh to be significant, the means were compared and

troorse vas ontained.
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Table 2 contains the resulits of this computation
for the vre-test score between the mental practice group
and the control group. The test for the homogeneity of
variances was determined and it was found that the two vari-
ances were equal. Therefore, the pcooled variance formula

was used to compute the value of "t" in which thirty-four

degrees of frecdom (df) was used.

Table 2

Comparison of Pre-~-Test Scores between
the Mental and the Control Groups

Sta N 1
Groups Nunber §da%d Mean t
Deviation Score
Mental 18 5.7 41 .4
' 0.2
Control 18 3.9 43.1

* 2.04 required for sigunificance at the .05 level at 34 oF

The obtained t-ratio of 0.99 was not significant at

-

05 level and this indicated that the subjects within

e

A -

the grouns had an equal capability on footwork skill in
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Table 3 shows the results of the computation of the
t-test score between the physical and the control groups.
The test for the honogeneity of variances was determined
and it was found that the two variarnces were not egual.

Thne poaled variance formula was used to compute the value

cf "t" in which seventeen degree of freedom (d4df) was used.

Table 3

Compariscn of Pre-Test Scores between
the Physical and the Control Groups

Gronne e Standard Mean £
e umber Deviation Score
Physical 18 6.03 43.89
0.45
Contyol 18 3.9 43.11

* 2.11 regquired for significance at the .05 level at 17 4df

The obtained t-ratio of 0.45 was not significant at
the .05 level and this indicated that the subjects within

the groups had an equal capahility on footwork skill.



A
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Table 4 shows the mean values baetween the mental
and the physical groups. The pooled variance formula for
t-value was us<d to compute tle value of "t" in which thirty-

four degrees or freedom (df) was used because the homogeneity

of the two variances as equal.

Takble 4

Comparison of Pre~Test Scores between
the Mental and the Physical Croups

G NUmber Standard Mean t
roups umb e Deviation Score
Mental 18 5.68 41.44
1.22
Physical 18 6.03 43.89

* 2.04 reqguired for significance at the .05 level at 324 df

The obtained t-ratio of 1.22 was not significant at
the .05 level and this indicated that the subjects within
the groups had @ equal capability on footwork skill.

The difference of the post-test scores between each
group was compared in order to determine if the difference
was large enough to e significant at the .05 level of sig-
nificance.  The signi {icant diiference wios calculated by

CRCL

using the means for computation of the t-iezi
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Table 5 c¢ontains the results of this computation
for the post-test between the mental practice and the
control groups. The test foir the homogeneity of variances
was determined and it was found thust the two variances were
not egual. The pooled variance fornula was used to compute
the value of "t" in which seventeen degrees of freedom (4f)

was used.

Table 5

Comparison of Pre~Test Scores beltween
the Mental and the Control Groups

G ) Numb Standard Mean t
roups umbex Deviation Score
Mental 18 6.4 45.28
0.53
Control 1.8 3.7 46,22

* 2.1) reguired for significance at the .05 level at 17 d4f

The obtained t-ratio of 0.53 was not significant to

show the difference in improvement between the groups.
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The results of the computation for the post-~test
between the physical practice and the control groups are
shown in Table 6. The test for the homogeneity of variances
was determined and it was found that the variances were not
equal. The pooled variance formula was used to conpute the

value of "t" in which seventeen degrees of freedom (df) was

used.
Table 6
Comparison of Pre-Test Scores between
the Physical and the Control Gioups
G Nurdh Standard Mean &
ILoUPRS RNumbher : : T a

roup: nier Deviation Score

Physical 18 6.4 48.05
1.02

Control 18 3.7 46.22

¥ 2.11 required for significance at the .05 level at 17 df

The obtained t-ratioc of 1.02 was not significant to

show the difference in improvement between the groups.



Table 7 has the results of the computation for the
post-test between the mental and the bhysical groups. The
test for the homogeneity of variances was determined and it
was found that the two variances were agual. The pooled
variance formula was used to compute the value of "t" in

which thirty~four degrees of freedom (df) was used.

Table 7

Comparison of Pre-Test Scores between
the Mental and the Physical Groups

——— ———s

Groups Number Stagda?d Mean t
Daviation Score
Mental 18 6.4 45.28
1.26
Physical 18 6.4 48.05

* 2.04 regquired for significance at the .05 level at 34 4f

The obtained t-ratio of 1.26 was not significant to
show the difference in inprovement between the mental and
the physical groups.

In addition, the difference between the pre- and
the post-test were computed for each group separately.

This was to determine if there was any significant in im-

-

provement for each group at the .05 level of significance.
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The results of the computation for the pre- and the
post~test scores of mental practice are shown in the Table 8.
The tegt for homogeneity of variances was determined and it
was found that the two variances were equal. The pooled
variance formula was used to compute the value of "t" in

which thirty-four degrees of freedom (df) was used.

Table 8

Comparison bhetween Pre- and Post-Test Scores
for the Mental Group

Test Numb Standard Mean N
Fest Tumbex Deviation Score ’
Pre- 18 5.7 41.4

1.84
Post- 18 6.4 45.3

Snstran

* 2.04 required for significance at the .05 level at 34 af

The obtained t-ratio of 1.84 was not significant and
this indicated that the subjects within the groups had not
l1improved énough in learning footwork by using the "Flash a
Light" test for the six weeks practice pe;iods.

FTable 9 contains the results of the computation for

thz pre~test and the post-test ¢f the physical practice
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group. The test for homogeneity of variances was deter-
mined and it was found that the two variances were equal.
The pcoled variance formula was used to compute the value

of "t" in which thirty-~four degrees of freedom (df) was

used.
Table ©
Comparison between Pre- and Post-Test Scores
for the Physical Group

- Nu: Standard Mean £
Fest wmer Deviation - Score
Pre- 18 6.0 43.9

, 1,95
Post- 18 6.4 48.0

* 2.04 required for significance at the .05 level at 34 d4E

The obtained t-ratio of 1.95 was not significant and
this indicated that the subjects within the groups had not
improved enough in learning footwork by using the "Flash a
Light" test for the six weeks practice periods.

Table 10 shows the results of the computation for
the pre~ and post~test scores of the control group. The

pooled variance was employed to compute the value of "t" in



which a seventeen degrees of frecdom (Af) was used because
the test for the homogeneity of variance was found not

egual.

Table 10

Comparison between Pre- and Post-Test Scores
for the Control Group

o N Standard Mean t
est umbexr Deviation Score
Pre-- 18 3.9 43.1

2.08
Post~ 18 3.8 46.2 '

* 2.11 reguired for significuance ait the .05 level at 17 4&f

The obtained t-ratio of 2.08 was not significant and
this indicated that the subjects within the groups had not
improved in learning footwork.

The co=-variance distribution had bheen computed to
datermine 1if there was any significant difference among the
results of the mental practice group, the physical practice
group, and the control group at the .05 level for the dis-
tribution of F. In Table 11 on the following page, the
analysis of co-variance of the mental practice group, the

physical practice group and the contrcel group can be found.



Co-variance of the Mertal, Physical and Control CGroups

1 P N
aq SHON GGl
Scuaroe of T T S e F
Var ‘e Degree of Sum of Mean of
QY L anea

Freedom Squares sguares

Between groups 2 10.72 5.36
Within groups 50 320.88 6.04

Total 52 331.60 11.78

* 3.18 required for signifirence at the .05 level for the
distribution of ¥ =i 2 fo

between the groups and at 50
for within the giroops

The table F-ratio of 0.83 was not significant at the

.05 level and this indicated that the subjects of the thras

had no significant in

roverment in learning footwork

. .

Men initial differences were taken into consideration.



Chapter 5
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

This study was undertaken on the theory that most
students generally operate below their potential ability
to move effectively in responding to the badminteon shuttle-
cock, and further, that it may be possible.for students to
learn to play better badminton by broadening their concept
of the value of footwork through the use of the selecied
the "Flash a Light" test.

In order to be ahkhle to make a comparison between
students having experiences with the "Flash a Light" test
through mental practice or physical practice and those who
have not, three beginning co-education badminton classes
at the Kansas State Teachers College were utilized. The
groups waere taught using the same methods of instruction

hadminton skille, rules, and strategy. In addition,
the mental and the physical practice giroups participated

in gixty seconds of the footwork study the "Flash

«

dght” test. The test was adwministered at the beginning

o
[

of each class period for twelve successive class poriods.



As determined by the t-test formula for the ungrouped
data, the three groups were not significantly different in
learning footwork in badminton. Howevexr, the percentage of
means from the groups showed there was an impro&ement in
learning footwork in badminton. The percentage of increase
for the groups who participated in the "Flash a Light" test
were greater than was the percentage of increase for the
control group.

In order to take into account any possible initial
differences in the samnple, the analysis of co-variance was
employed to compare the difference among the means in the
mental practice group, the physical practice group and the
control group. In comparing the groups, the difference
among the adjusted means yielded on F-value of 0.83, which.
was not considesed significant at the ;05 level of signif~
icance.

The percentage increase has indicated the improvae-
ment of footwork by uvsing the "Flash a Light" test, but the
t-ratio and the co-variance techniques did nct show signif~

icant difference at the .05 level. The rasuilis, however, do

indicate that footwork mioht have improved significantly in

ydreinton playing ability 1f the samplie size had poaen larasy.
badminto laying ility 1f the sawmy ize had ] :
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CONCLUSIONS

ithir the limitations cof this study, e ficllowing
conclusia e peirvjustified:

1. Beginning <ollege badminton players who partic-
ipate in e¢ither mental or physical practice of the "Ilash a
Light" toegt do nob improve significantly in footwork.

2. Beginning college badminton players do noib ilme-

1

prove significantly in footwork throuah olass participation.
RECOMMENDATIONS

Based on tbhe findings of the present study, the
follow. & recopnendations Ffor additional studies are made:
H replization of this study should b2 conducted

using a L nyoaar sarcle of subjeats is each group and extends

« P A G e e g e A s g e e Do Wy e e - e R . PRI
BT nent Lo Sotnrvsnme Df Footwost de immroved when

pe aconducted using the "Flash a
Ligntt o test dwnvelving subielts with the same instructox.
G Forther soodies shouvla bz done usivg the "Flasgh

B

B T N TR S U R D S e 303 4
machh Lesi to estabiicsh lis roeligiiiaty aca validil L)’.
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3.

Equi

a.
b.

- S
SAL TEST

pment

One stop wztch
Racket

Flooxr markings

Test

Use the corners formed by the side boundary lines
(singles) of a regulation badminton court where
they intersect with the short service line and
with the back line of the doukles service court.

The player to be tested shall stand facing the net
on a spot marked X on the centcr line midway between
the short service line and the bhack doubles service
court line with racket in hand. On signal, he runs
diagonally right and forward to the intersection of
the side boundary line (singles) and the short
service line to the intersection with the opposite
side boundary line (singles); turns with a pivot
(so the body will always be in position to return a
shuttle sent to his forhand side); runs diagonally
across the starting mark, called X, to rear right
to the intersection with the oppesite side boundary
line f{gingles) with the back doubles service court
line: turns with a pivot and runs parallel to the
i =y e line {Goubles); turns with a pivot and
21y to front right corner crossing

: test 1is to be continued for a
oovaenn seconds.  The scorer, designated
a3 Y on t siznram, shall stand anywhere between
the short lirz and the net with back to net.
Eight players may be testad at one time on four
reégulation badminton couvii, a space approximately
that of a regulation tenniz court.
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Scoring

Score one point for each corner and credit a point
for each crossing of the starting mark, callea X.
The score will be the total points of covners and
crossings of the starting mark for a period of
fifteen seconds. Each player is to be given four
trials of fifteen seconds each. Record all the
trials. The final score is the total of the four
trials. The scorer and player to be tested are .
to alternate, assuring each of a rest period bet-
ween trials.

I

Net

- [ 4

| N A

| AN 7

| A -

(NG

__.____.W ‘Y ; ‘X/ |

74\

| | a 3N I

l l / N |

| I // \\ :

S ' 2 1/ \!
! 5

PATH OF PLAYER IN DIAGONAL TEST

Figure 1
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"PIASH A LICcCHT" TEST

Equipment

One stop watch

Racket

Three clear white 100 watt electric light bulbs,
strung five inches above the net and five feet
apart from each other, are controlled with three
switches on one bracket. Number of light bulbs
from left to right are I, II, and III.

Floor Marking

a.

b.

Use the side boundary lines (singles) of a regula-
tion badminton court.

Place three (1'6") square bases along the floor,
with masking tape, three feet from net and five
feet hotween esch other. MNumber of squares from
left to right are 1, 2, and 3.

Place a rectangle (1' x 2') as a center bhase ten
feet from the number 2 sguare base and seven feet
six inches from the side boundary lines (singles).

Practice

a.

Physical Practice

The subject with a rackelt on hand shall stand facing
the net on a cranter base. By leading of the random
flashing of three electric light bulbs, the subject
will be asked to move by skippina his feet close to
the floor to the sguare base (2) where the light (II)
will be on, step on it with one foot and move the
racket assuming as striking a shuttlecock, then the
light will be cff. Return to the center base and

be ready to move to the sguare base again where the
light will be flashed after the subject step on the
center base. This movement .s to be continued for
sixty seconds.



N
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. Mental Practlice

The subjects to be trained will sit facing the net
on the flcor behind the back single boundary line.
They will be acked to imagine themselves doing

movements as phyvsical practice, by using the lead-

ing alternate flash light every five seconds for
sixty seconds.

4. Scoring

One point for each square base which is stepped by
the subject during the movements, and the final .
score is total of the square bases which are stepped
by the subject during the movements for sixty seconds.
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A LIST OF RANDOM NUMBER OF FIASHING A LIGHT

Number of Light

IT

I

1T

IIT1

1T

I1Y

1T

I1T

IIT

IIT

IT

19

20

21

28

29

30

Nurmber of ILight

1

I

II1

IT

I1T

IT

II

II

11

ITI



