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CHAPTER I
INTRODUCTION

Coaches, athletes, and athletic trainers are interested
in and use ankle strapping and wrapping as pert of their pro-
gram, Still, differences of opinion exist concerning the use
of adhesive strapping. Little if any research has been done
in the area of wrapping and strapping ankles. Authorities in
the field of athletic training, such as Bevin, Bilik, Hanley,
Pennock, and Thorndike, agree that adhesive ankle strapping,
as a preventive measure, is very beneficial, KXen Rawlinson,
the athletic trainer at the University of Oklahoma, said, "In

fielding a team, it is necessary to do a considerable amount

"l He continued by saying:

of protective taping.
As to who should be taped, one should select his own

program and then stay with it. At Oklahoma, we have
only one rule in regard to protective taping--every boy
must have his ankles wrapped or taped before every prac=
tice session or game. Why do we think it is important
to have the ankles wrapped or taped? In a survey made
at Harvard University and reported in the Journal of the
American Medical Association, December 1ll, 1916, Dr, T, B,
Quigley, James Cox, and Joseph Murphy stated that since
they had started the routine use of ankle wraps (15 years),
none of their gthkates has suffered & complete ankle lige
ament rupture.

1pp, D. H, O'Donoghue and Ken Rawlinson, "Prevention
and Treatment of Football Injuries," Scholastiec Coach, XXVI
(April, 1957), Part I, p. 48.

2Tbid., XXVI (May, 1957), Part II, p. 18.
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It is apperent from Rawlinson's statements that some
feel that adhesive strepping and wrapping is necessary,
Other authorities would not agree with Rawlinson.

As an athletic trainer for three years at Appalachian
State Teachers College, the writer agrees with Rawlinson that
adhesive strapping has some value as a protective measure.3
The question "Does adhesive strapping have any effect upon
the motor performance of an athlete?" is a pertinent one.
After talking with authorities in the field the writer cone
cluded that there appears to have been little research on
this specific subject. A search of library resources failed

to disclose any information on the subject,
I. THE PROBLFM

Statement of the problem. It was the purpose of this

study (1) to find the significance, if any, of adhesive ankle
strapping, excluding the preventive factor that is usually
involved, and (2) to determine the effect, either positive,
negative, or none, of a specific type of adhesive ankle
strapping upon the motor performance of male college freshe

men at Appalachian State Teachers College.

3

The writer was a member of the athletic training
staff at Appalachian State Teachers College from 1954-1959,
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Importance of the study. The problem seemed of fore-

most importance to the writer because of the lack of research
in the area of ankle strepping as it relates to motor per-
formance, There was & need for more factual information.
This study attempted to give some experimental light on the
controversial issue., The problem was also important to this
writer because he has been an athletic trainer at Appalachian
State Teachers College for a period of three years and has
questioned the "laissez-faire" use of adhesive strapping.
Adhesive strapping 1s a very important part of the athletie
trainer's work. Tape 1s used for bandages, strapping, end
occasionally for fastening athletic equipment together. The
trainer is in & good position to keep the players relaxed
mentally and physically. The trainer's importance to any
athletic team cannot be overemphasized.

Results of this problem should be of interest to the
athletic coaches throughout the United States. Are they waste
ing time and money advocating the adhesive ankle strapping
of all their athletes, or are they benefiting greatly by the
strapping by getting better motor performance from and pro-
tection for their athletes? It is a known fact that all
coaches want their athletes to perform at their peak at all

times.



II. DEFINITIONS OF TERMS USED

Adhesive ankle strapping. Adhesive ankle strapping

is interpreted as the use of adhesive tape, one and one-half
inches in width, for the purpose of wrapping and supporting
the ankle. A standard adhesive strapping was devised and
used in this study. The name given to the adhesive strap=-

ping is the "gibney and half figure-eight combination.”

Motor performance. In looking for a workable definie
tion of motor performance, Barrow's definition was consulted:

Motor performance is a complex quality and is made up
of many components., First, there are those physical per=
formance factors which underlie the performance of skills.
These factors include speed, ability, power, strength,
and the fundamental skills. Second, there are certain
structural factors which either help or hinder the indi-
vidual's ebility. These factors include age, weight,
height, body type, and structure, Third, there are
certain psychologlcal factors which influence perform=
ance iIn varying degrees. These factors include inter-
est, courage, initiative, smartness, persistence, and
spirit.

This study concerns itself chiefly with the first of
the components, the physical. Notice must also be taken of
certain mental, emotional, and social factors which have
great influence on physical performance. This study, however,
did not attempt to include or delimit them. The besic phys=-

ical performance factors, such as ability, power, speed, and

uHarold M, Barrow, Motor Ability Testing for College
Men (Minneapolis: Burgess Publishing Company, 1957), Pe L.
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the fundamental skills of running and jumping, were the key
factors in the study.

To gain more insight in the area of motor performe
ance, the writings of Cureton, one of the foremost authori-
ties in this area as well as the area of motor fitness,
were examined. Cureton stated:

Motor filtness is a limited phase of motor ability
which emphasizes capacity for vigorous work or athletic
effort. Specific aspects of emphasis are (1) endurance,
(2) power, (3) strength, (l) agllity, (5) flexibility,
and (6) balance. It emphasizes the fundamental or gross
big muscle movements or held positions dominated by mus-
cular energy, kinesthetic sense, and suppleness of the
me jor tissues and jolnts, i.e., those aspects which are
fundamental to athletic or work skills rather then the
higher refinements pertaining tg specialized skills
which require years to perfect.

There are several different aspects to motor performe-

ance and fitness, &as can be noted in the writings of Barrow

and Cureton.

Motor ability. Barrow defined motor ability as the
acquired and innate ability to perform motor skills of a
general or fundemental nature exclusive of highly specilal-
ized sports or gymnastic techniques.6

This definition implies that development is a result

of innate capacity plus diverse training and experience.

5Thomas K. Cureton, Physical Fitness Appraisal and
Guidance (St. Louis: The C. B. Mosby Company, 19&77, Pe 390,

6Barrow, op. cit., p. ii.



Second, any reliasble measure of it must avoid specialized
skills, TLast, motor ebility would seem to be composed of
factors which are static and lasting as opposed to factors

which are dynamic and changeable,

Motor ability test. According to Brace, there is no
uniformity of opinion among physical educators as to what
constitutes motor ability. Several tests have been pro=
posed, but there is no evidence to prove the amount of motor
ability these tests measure.7

Some criteria that are used for selection of motor
ability tests are as follows:

1. Leerning new activities easily

2 Skill in a variety of activities

3. Ease and graceful form in performance

lie Great ability in some special line

Brace indicated that by the use of these criteria
motor ability tests are constructed.

Constructors of motor ability tests try to include
activities that will bring into action manipulation of all
the parts of the body.

With the above definitions in mind, the writer proe-
ceeded to attempt to find a workable answer to the study at
hand.

"pavid K. Brace, Measuring Motor Ability (New York:
A, S, Barnes and Company, 1930), pPpe 13=1l.



CHAPTER II
REVIEW OF THE LITERATURE

The review of litersture in the ares of this problem
was directed toward two main aress, motor ability and pere
formance, end the ankle end adhesive enkle stresoping., All

aveilable literz2ture was reviewed,

I. LITERATURE RELATED TO THE AREA OF MOTOR ABRILITY
AND MOTOR PERFORVMANCE

For studies related to motor ability and performance,
the writer reviewed books, periodical articles, pamphlets,
and articles in journals, written by such authorities as
Barrow, Clarke, Brace, Rogers, MecCloy, Larson, and Yocom,

Rogers, in his study of physical cepacity tests, had
the following to say concerning the accuracy of testing

techniques:

Whoever embarks upon a program of education must
assume the burden of defining goels and utilizing
measuring processes to determine both the status and
progress of puplls toward the desired objectives.
Moreover, the more definite the poals the more valid
and reliable may be the measurements., The greater
the accuracy of measurement the more surely and
rapidly will the educator succeed in his work,
Measurement thus becomes an indlspensable technigue
of education; and education takes on a scientific
aspect and is deserving of increased publiec support
as measureme?ts become more accurate as well as more
appropriate.

lprederick Rend Rogers, Physical Capacity Tests
(New York: A, S, Barnes and Company, 1931), p. le
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The accuracy of the testing techniques was considered
a vital part of this study, in order to insure a good degree
of reliability.
The need for better methods of measuring motor ability
was stressed by Barrow in his research on the subject of
motor ability. He stated:

Physical educators today need & better evalustion of
the college student's ability in motor learning and pere
formance. In the area of general motor ability particu-
larly there is a need for a valid and objective measure
ing device which 1s simple to administer, In addition
to these criteria the test should provide for practice
in some of the fundamental skills, should be of suffie
cient interest to be highly motivated, should contribute
to the experiences which a student already has, should
aid materially in the student's development, and should
be safe and physically suitable.

A test of this type is necessary for several pur=
poses, but classification is perhaps the first need.
Proper placement and scheduling of students for gener=
al service classes is mandatory if the individual needs
are to be met. The principle of individual needs has
not always been applied in practice as it should be.
When students are equated in abilities by claessifica=-
tion techniques, social development is more likely to
occur, Colleges in the past have not challenged the
superior student in their service programs any more
than they have adequately met the needs of those stu=
dents in the lower ranges of motor ability.?2

It was concluded from Barrow's observations that
there is a definite need for better motor ability tests.
To understand better the correct way to use motor

ability tests, the writer consulted Mathews, Mathews

2Harold M. Barrow, Motor Ability Testing for College
Men (Minneapolis: Burgess Publishing Company, 1957), DPe 1=2.




reported the following:

It becomes obvious that there are many components
involved when one attempts to measure the ability of
a pupil to participate in skills, Rather than employ
all factors in motor ability evaluation the instructor
must select a single test or test battery which is
most velid in representing the type of general motor
ability that he is interested in measuring, Such teste
ing is worthwhile for, knowing the motor ability of the
pupils, he may classify groups according to proficiency
for participetion in physical education classes. It
stands to reason that if the physical education pro=
gram is made up mostly of skill activities it is logile
cal to place pupils of nearly the same general athletic
ability together.3

Larson and Yocom had the following to say concerning
motor ability:

Fundamental or general motor skills or abilities are
used synonymously. The term fundamental or general re-
fers to these skills or abilities which underlie or
compose the skills which constitute performance in the
various sports. The fundamental sport skills are those
of running, jumping, throwing, catching, kicking, climbe
ing, and vaulting. These fundamental skills may further
be divided into basic elements, such as muscular strength,
endurance, speed, accuracy, balance, rhyth mﬂ body coordie
nation, shiftness, steadiness, and agility.

Clarke stated:

Actually, general motor ability is complex. Many
factors enter into efficient motor performance: physi-
cal, mental, emotional, and social, It 1s a Gestalt,
with the whole personality dynamically organized, that
results in excellent performance. Physically, motor

3Dona1d K. Mathews, Measurement in Physical Education
(Philadelphia: W, B, Saunders Company, 1958), Pe 117

brarson and Yocom, Measurement and Evaluation in
Physical, Health, and Recreation Education (St. Louis: C, V.
Vosby Company, 1951), p. 18]
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efficiency or skill is composed of strength, endurance,
speed, and the co~ordination or control of these ele=-
ments for accuracy.

After reviewing the literature concerning motor ebilie
ty, motor performance, and motor abllity tests, certain con-
clusions were formulated. Every author who was consulted ine
dicated that speed, jumping, agility, running, and power are
very important factors in motor performance. From these and

other factors motor ability tests have been constructed.

II. LITERATURE RELATED TO THE AREA OF THE ANKLE
AND ADHESIVE STRAPPING OF THE ANKLE

First, let us look at the anatomical and kinesthetic
aspects of the ankle as given by Rasch and Morehouse:

The ankle 1s a ginglymus (hinge) joint formed by the
articulation of the lower ends of the tibia and fibula
with the astragalus. The only movements possible in
the ankle are flexion and extension. The anatomic
arrangement of the ankle 1s such that it 1s poorly supe
ported by muscles and ligaments, particularly on the
anterolateral aspect. It is stabilized by & number of
ligaments, the most important of which are the tibio=-
fibular and the collateral ligaments. The tendons of
the muscles of the gastrocnemius and soleus, the pero-
nei, the tibialis and others form a sort of stirrup
which supports the joint. Thus the tone of these
muscles affects the stablility of the ankle joint. 1In
the erect position, the entire body is transmitted
through the ankle to the foot; hence the ankle sup=
portsémore weight than does any other joint in the
body.

5H. Harrison Clarke, The Application of Measurement
to Health and Physical Education iNew York: Prentice Hall,
Inc., 19[]-.5,, Pe 2230

L, E. VMorehouse and P, J. Rasch, Sclentific Basis of
Athletic Trainin (Philadelphia: W, B. Saunders Company,
19;8” PPe -1 7.
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Bilik reported the following with regard to the ime

portance of ankle strapping:

Taping is the colloquial term for strapping with ade
hesive. It constitutes an important part of the traine
er's work, In athletics, we use a great deal of ade
hesive for preventive, protective, and remedial pur-
poses. Thus we may choose to strap ankles of athletes
in order to prevent sprains, we may have to plan a
special adhesive support for a joint weakened by pre-
vious injuries; to anchor protections and pads; and
finally various athletic injuries require skillful
strapping to aid healing.,7

No mention of motor performance appeared in Bilik's
writings. Bevan contributed the following about ankle strape
ping:

Ankles are particularly susceptible to sprain, and
can keep an athlete out of competition for long periods.
Preventive measures are consequently necessary., A good
trainer applies ankle wraps before every workgut and
tapes weak ankles daily and for all contests.

Bilik related the following concerning the actual
strapping of the ankle:

The ankle joint 1s most susceptible to injuries.
An effective preventive support is, therefore, an
absolute necessity. A great number of schools use
some form of cotton ankle roller bandage for the
purpose,

Strapping with adhesive is unquestionably the most
effective and reliable method of protecting the joint.
The narrow strips of adhesive can be made to fit

7s, ®B. Bilik, The Trainer's Bible (New York: T. J.
Reed and Company, 1948), p. 150.

8Ro1ana Bevan, The Athletic Trainer's Handbook (New
Jersey: Prentice Hall, Inc., 1956), DPe Tlie
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every neck, hollow, and crevice of a joint. By varying
the number of strips used we can attain any desired
strength of support.9

The reader should gain a better understanding of the
factors involved in the problem by gleaning the related
materials in this chapter. The aim of this chapter was to

present some of the important facts concerning motor per-

formance and adhesive strapping.

gBilik’ OPe. 9_1_-3;_0. PPe 155-156'



CHAPTER III

PROCEDURE

I. SELECTION OF TESTS

This study was of an experimental nature; therefore,
some type of measuring instrument was needed. In plenning
the procedures to be followed in the study, those tests
were selected which would measure motor ability and motor
performance. The following criteria for the selection of
tests were used:

l. The tests should involve as many basic motor

ability skills as possible.

2. The tests should allow for some measure of suce

cess by all subjects.

3. The tests should be economical and easy to ade

minister.

lie The tests should be challenging to the partici-

rants.

After careful study and investigation two tests were
chosen, The Wear Motor Ability Test and the Sargent Chalk
Jump Test. The Wear Motor Ability Test was chosen because
it measures power, speed, strength, and agility, the primary
factors of motor performance. The jumping factor in motor

performance is dealt with lightly in the Wear Test; therefore,
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the Sargent Chalk Jump Test was chosen to measure the junpe
ing factor in motor performance. The combination of these
two tests gave the writer a measuring device of motor per-

formance or ability.

II. TESTING PROCEDURE

The "one group" method of testing was used, The sube-
jects for the study were selected from a freshman nonema jor
physical education activity class at Appalachian State Teach=-
ers College during the winter quarter of 1958-1959, Forty
students started the test with thirtyenine finishing, as one
participant dropped out of school while the tests were being
administered.

A pilot period of testing, to familierize the subjects
with the tests, was administered before the actual testing
period was started. Both tests were administered three times
to the group before their ankles were strapped and three
times with their ankles strapped. The tests were adminis=-
tered every Tuesday and Thursday for a period of approxi-
mately two months. The tests were administered from 9:00
A, VM, each day. The subjects dressed in their physical ed=-
ucation activity uniform which consisted of the following:

1. Rubber sole shoes

2. Athletic socks

3. Jockey
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e Shorts
5. Sweat pants
6. Teshirt

T7e Sweat shirt

Location and preparation of testing equipment. The

01d Gymnasium on the Appalachian State Teachers College
campus was selected as the area to be used in administering
the tests. The floor was merked off according to the speci-
fications of the Wear Motor Abllity Test.

For the Sargent Chalk Jump Test, the writer, with the
help of Professor R. E. Thomas, physical education faculty
member at Appalachian State Teachers College, constructed a
jump board. The board was marked off into lines, one~half
inches apart and numbered on each side from seventy=-two
through one hundred and thirty-six inches. The board was
suspended from the balcony by two steel hooks., These hooks
kept the board from swinging when being used. (See Diagram

1, page 16,)

Administration of the tests used. Both tests were

administered according to materials and space available,
Each participant was given both tests three times before
he was strapped; then he was given the test three times

with strapping.
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The Wear Motor Ability Test was administered in the
following manner. This test is designed to measure general
motor ability and can be used effectively for classification
purposes. The equipment needed consists of four chairs, a
pair of highejump standards (two chairs were used because the
standards were not available), a crossbar or rope, a mat, and
a stop watch, The performer has a running start of ten feet,
The stop watch is started at the end of the ten feet, The
performer executes a forward roll on the mat and then cone
tinues to the chair indicated in the upper leftehand of the
diagram. (See Diagram 2, page 18.,) He passes to the left
side of the chair, turns to the right, and continues in
this direction for thirty feet., He then executes a figure=
eight turn around the chairs indicated in the upper righte
hand corner of the diagram, which are three feet apart. He
then continues on the right side of the course., He continues
to the chair indicated in the lower righte-hand corner of the
course, encircles the chair, and proceeds along the diagonal
line to the bar, which 1s eighteen inches from the floor snd
at right angles to the diagonal line. He jumps over the bar,
continues thirty feet along the diagonal line, performs a
pirouette, and continues along the diagonal 1line to the line
where the watch is stopped. This is seventy-five feet from
the chalr indicated in the lower righte-hand corner of the

dlagram, and he 1s supposed to run ten feet beyond that line.
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The other test administered was the Sargent Chalk
Jump, This is not a2 true Sergent Jump Test, but it has a
high correlation with it. The test was administered in
the following manneri The person being tested stands with
his beck to the board and extends hls arms up over his head,
The point where the index finger reaches is marked., The pere
son being tested turns with either side to the board and
holds a piece of chalk in the hand next to the board. He
then bends forward at the waist to sabout 2 90 degree angle
with the legs slightly flexed at the knees. The arms are
downward and backward, A peuse is made at thils position
before the jump to eliminste the possibility of & double
jump, The person then thrusts himself upwerd., The highe
est point is marked with the chalk, The distance is mease
ured in inches from the original extended mark to the jump

marke.

ITI. ADHESIVE STRAPPING PROCEDURE

Some type of adhesive ankle strapping was needed.,
Use of the same type of ankle strapping that is generally
used on the athletes at Appalachian State Teachers College
was decided upon, This particular type of strapping is a
combination gibney and half figure eight. One and oneehalf
inch zinc oxide adhesive trainer's tape was used., Fach pare

ticipant shaved his ankles before they were taped and painted
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them with tuf-skin. The ankles were then allowed to dry.
The same trainer taped all of the ankles as assurance of
a more uniform taping procedure.

The first strip of tape used was an anchor strip be-
low the insertion of the gastrocnemius muscle and parallel
with the bottom of the foot, which is flexed to a ninety
degree angle. The next strip was a vertical strip that
starts on the medial side of the ankle and pulls toward the
lateral side behind the malleolus on each side. The third
strip was a horizontal strip that starts from the inside
front and below the malleolus and pulls toward the outside
and around the posterior part of the ankle., This procedure
of the vertical and horizontal weave was repeated two more
times, overlapping the tape about one-half inch each time.
After this procedure was completed, the strapping was fin-
ished with horizontal strips up to the anchor strip.

(See Diagram 3 on page 21.)

Next the half-figure eight strips were applied. The
first strip was started at about a thirty degree angle behind
the malleolus and under the instep, around to the outside,
and secured on the front of the ankle. Two more strips were
applied in the same manner, overlapping each strip about one=~
half its width. (See Diagram 3, page 21.) The tape must be
secure and not wrinkled. After the strapping was completed, a

powder base was applied to the feet to protect against blisters.
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CHAPTER IV
ANALYSIS OF DATA
I. ORGANIZATION AND COLLECTION OF DATA

Data were recorded by using three by five index cards.
(See Diagram li on page 23.) The scores of each individual
were recorded on a card with his name at the top. The Wear
Motor Ability Test scores were recorded on one side of the
card and the Sargent Chalk Jump Test scores on the other
side of the card,

Each test was adninistered to each participant three
times before his ankles were strapped, as mentioned in
Chapter I11. The three before strapping scores on each test
were then added together and divided by three to get an aver-
age score on each test before strapping. To make it clearer
to the reader, each participant had an average score before
strapping and an average score after strapping for the Sar-
gent Chalk Jump Test. To get the scores for the Sargent
Chalk Jump, the person's reaching height was recorded, and
then the reaching height was subtracted from the average
jumping height to get each person's jumping height in inches.

The before strapping scores for each test and the
after strapping scores for each test were set up into dife
ferent columns so they would be in workable order. (See

Tables I and II on pages 2i and 25,.)



NAME

WEAR MOTOR ABILITY T=EST
BEFORE STRAPPING AFTER STRAPPING DIFFERENCE

Run 1
Run 2
Run 3
Average
Scores recorded in seconds.,
NAME
SARGENT CHALK JUMP TEST
BTANDING HEIGHT JUMPING HEIGHT DIFFERENCE
Before After
Strap. | Strap.
Jump 1
Jump 2
Jump 3
Average

45]

cores recorded in inches.

DIAGRAM I

INDIVIDUAL SCORE CARDS

23
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TABLE I

AVERAGE RAW SCORRS®

WMA RAW SCORES SCJ RAW SCORES
Before After Before After
strepping strapping strapping strepping
28.7 28,3 16.3 17.0
30.7 30,7 17.3 16.7
26.3 2507 19'7 19.0
25.7 2.7 17.7 15.7
2%.0 25.3 223 23.0
2643 25.7 18.3 17.0
26,0 2lLe7 1.0 15.3
26,0 25,7 22,0 23.3
28,0 277 1.7 1h,.0
28.7 27.0 1%.0 15,0
28.7 273 18,3 18,7
2647 26.3 16,7 16,0
25,0 25.0 2247 22.7
26.7 26.7 19.3 1907
28.3 29,0 17.7 16,7
28.7 27«7 18,0 16.3
2&.7 23.7 20.7 21.0
2.7 23.7 23.7 23.7
2547 2640 20.7 21,0
26.3 270 16,7 1.7
25.0 2%.7 20.3 21.3
29.3 2647 19.7 18.7
2643 25.7 17.7 16,7
26.7 26.3 20,0 19.3
273 2647 18.3 19.0
27.0 2540 18,3 19,3
2.0 237 23.0 22.7
2643 27«3 18,7 18,3
26,0 26,7 18,0 17.7
25.0 26.7 2063 21,0
28.7 28.7 18.0 20.3
25.0 25,0 19.7 20.7
270 27.0 207 21,0
27.0 26.7 18‘7 18.7
277 28,0 16,3 17.3
337 33.7 19.0 17.7
25.7 26.7 18,3 16,3
26.7 26,7 2260 22.0
28,3 28,0 19.7 2043

v e e S

— s —— — e

*Sargent Chalk Jump scores are recorded in inches,
and Wear Motor Abllity scores are recorded in seconds,.
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AVERAGE COMBINATION T-SCORES WITH WEAR ABILITY SCORES
INVERTED TO MATCH SARGENT SCORES
HIGH SCORES WITH HIGH SCORES

BEFORE STRAPPING

AFTER STRAPPING

Student
iy WMA SCJ Total Average WMA SCJ Total Average
1 5 28 82 Ll,0 60 36 96 8.0
2 5 63 117 58.5 55 67 122 1.0
3 53 47 100 50.0 55 13 98 19.0
Iy 53 55 108 5.0 55 55 110 55.0
5 55 %u 99 %9.5 60 38 98 9.0
6 6ly l, 128 .0 57 66 123 6.5
7 30 L2 72 36,0 28 L2 70 35.0
8 L0 38 78 39.0 59 3 102 51,0
9 50 A3 113 56.5 19 2 111 55.5
10 12 53 95 L1745 43 56 99 19.5
11 55 L7 102 51.0 49 L9 98 19,0
Lok 38 8@ Hu o8 8
3 . .

1)y 4y L8 92 16,0 31 75 375
15 40 28 68 3.0 ﬁ% 35 83 1.5
16 Lo L7 87 3.5 L6 L9 95 7.5
17 50 0 90 L5.0 52 3L 86 %3.0
18 59 6 125 62.5 59 61 120 0.0
19 50 51 101 50,5 b9 53 102 51.0
-1 B Ot s B B s oS
22 1 58 119 59.5 %é 58 123 %1.5
23 61 71 132 66,0 65 69 13 67.0
2l 55 58 113 5645 53 58 111 5545
25 53 440 93 16.5 u8 38 86 13,0
26 59 56 115 575 60 59 119 59.5
27 37 853 90 15.0 49 ho 98 19,0
28 53 Li 97 18.5 55 L2 97 18.5
29 50 54 10k 52.0 52 51 103 51.5
30 b7 L7 9l 117.0 L9 55 104 52,0
31 8 7 95 %7.5 59 51 110 55.0
32 8 132 6.0 65 61 126 63,0
2 F odmo@n o Wu o
35 59 56 115 57.5 19 58 107 53.5
36 4o L6 86 113.0 39 56 95 175
37 59 53 112 56,0 59 57 116 58,0
38 L8 5B 106 53,0 18 58 106 53.0
39 u8 19 97 18.5 L9 L9 98 119.0
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ITI. SELECTING METHODS FOR TREATING DATA

After the data were collected, some method or methods
for treating the data had to be decided upon. Several dife
ferent statistical methods were examined to see if they
would apply to this particular experiment. Some of the
methods examined were rank order correlation, null hypothe
esis, difference between variables, the Pearson producte-
moment of correlation, and several others. The Pearson
product-moment of correlation was decided upon because this
method is especially designed to correlate two different
factors to show their degree of relationship. The other
method selected was the null hypothesis, WMembers of the
writer's graduate advisory committee recommended this
method because 1t tests the significant difference between
means, It was thought that by correct use of these methods,

a good statistical picture of the data could be reached.,

The Pearson product-moment of correlation method.

Standard correlation charts are available to use in the
correlation process. The first step in the correlation
was to set the raw data into intervals and substitute one
variable for X on the chart and the other variable for V:
for example, letting X equal the before strapping scores
and Y equal the after strapping scores. The two sets of

scores were then correlated according to the correct pro-
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cedure for the Pearson product-moment of correlation.

The scores on the Wear Motor Ability Test were corre=-
lated first. The "before strapping" scores were corre-
lated with the "after strapping" scores. The scores were
set up in intervals of one (for example, 2l1.0=2l.9 equals
one interval). The scores on the before strapping test
ran from 2|, seconds through 3.9 seconds, with the lower
number being the best performance. The scores on the
after strapping test ran from 23,7 seconds through 35,9
seconds, After the proper computations were made, the
reliability coefficient was a positive .,276 per cent with
a standard error of *,149., According to the accepted per
cent of reliability of the Pearson producte-moment of core
relation, only a per cent from ¢700-,900 is considered
reliable to predict with any reasonable accuracy the
positive or negative effects of the variables being cor=
related. One can then see that a correlation of only
«276 per cent is not high enough to predict a positive
or negative outcome. To have absolutely no correlation
the per cent would be zero; therefore, there was a .
slight indication according to this test that adhesive
strapping Improved the participants' motor performance.
(See Table III, page 28.)

The scores on the Sargent Chalk Jump Test were corre=

lated in the same manner as the Wear Motor Ability Test.
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The relisbility score for this test was .227. Again one can
see that there was not enough positive or negative correla=
tion to be significant. (See Table ITI, page 28,)

After the Wear Motor Ability Test scores and the Sare
gent Chalk Jump Test scores had been correlated separately,
they were converted to T-scores. The before and after strap-
ping jump scores were converted to T-scores and then the be=
fore and after strapping ability scores were converted to
Te-scores. The before and after strapping ebility scores were
then inverted. The reason for inverting these scores was to
get each person's best performance scores together, The best
performance on the ability test would be the smallest score,
while the best performance on the jump test would be the
largest score., A participant could have a high score on the
jump test and a low score on the ability test and his average
score could be lower than a participant who had a poor score
on one test and a high score on the other. From the above
it is apparent that one set of scores would need to be ine
verted. The ability test T-scores were inverted so that the
person with the highest average score would be the best pere
former. To invert the T-scores for the ability test, fifty
was selected as the mean, since fifty is the mean in any
group of T-gscores. In the inverting process if a partici-
pant had a score of five below 50, which would be 5, his

score would change to 55 when inverted. This process was
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carried on with all the Wear Motor Ability T-scores, both
before and after strapping. The before strapping ebility
T=scores were then added to the before strapping jump T-szscores
and the after strapping Tescores added together on both tests,
Then the average T-score before strapping for each pertici-
pant was extracted and the average Tescore for each after
strapping was extracted. The combination average before
strapping Tescores were then correlated with the combination
average after strepping Tescores. The Pearson producte
moment of correlation was used for this correlation also.

The result of this correlation was a reliability of correla=-
tion of ,307. This combination average Tescore correlae
tion did not show & marked positive or negative correlation.
According to thils correlation there was a slight indication
of a positive correlation between the two varisbles, but not
enough to predict one way or the other., (See Table III, page
28, for data of the three different correlations.)

The null hypothesis method. Lindquist summarized

quite effectively the null hypothesis method as follows:

We are very often uniquely interested in testing the
hypothesis that two populations sampled are glike in
the trait measured, or that the true difference is
zero, This hypothesis (that the true difference is
zero) is known as the "null" hypothesis,

When the null hypothesis may be rejected at a high
level of confidence, we say that the difference is
"statistically significant." Frequently, we qualify
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such statements, saying, for example, that a difference
is "significant at the 5 per cent level” (meaning that
the null hypothesis may be rejected at the 5 per cent
level) or that it is "significant at the 1 per cent
level®” (meaning that we are confident at the 1 per cent
level that the null hypothesis is false)., «hen we say
that a difference is significant, we mean that it is
too large to be reasonably attributed to chance (sam-
?ling error) alone, and that we are highly confident

"practically certain”) thit the two populations dif-
fer in the trait measured,

The first step in using the null hypothesis was to
find the standard error of the two means involved in the
problem., (Jee Table IV, page 32, for standard error of
mean formula.) The next step was to substitute the standard
error of the means into the standard error of the difference
between means of related variables formula (Table IV)., The
major step was to use the critical ratio formula to find
the level of confidence st which the hypothesis c¢can be
accepted or rejected (Table IV).

The following calculations were made with all avail=-
able data. The means for the before adhesive strapping
scores and for the after adhesive strapping scores were take-
en from the grouped frequency tables method. This wmethod
was considered more efficient than the method of adding all
the scores together and getting the average mean score. The
standard deviation of each group of scores was also derived

from the grouped frequency distribution and computed by use

l:, F. Lind ' c ; v
Ee F. quist, 4 First in 3 (Cam=
bridge: Houghton hiffliﬁ mepany,&fgfgf. PPe - .
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TABLE IV

TABLE UF FORMULAGS

Reliability of correlation C7= Standard deviation
Number of subjects M = liean score

Sum of d = Deviation
Frequencies I = Interval size

STANDARD DEVIATION FORMULAZ

O=1VZE - ()"

STANDARD ERROR OF MEAN FC .iiﬂ)ULc‘ka
= 67.07 SAM L
Om s
dlﬂ"l

JTANDARD ERROR OF THE DIFFERENCE .'.S;T'I‘ul':‘:_‘i?l MEANS
OF RELATED VARIABLES FORMULA

G;M,-M_t) =\[6Mf+ 6’"‘9‘ -An, X GM,. Gm

Y
CRITICAL RATIO FORMULA®
CR = SAmpLing ERRoR

JDIFFERENOE

L

21bid., p. 76. 3ibid., p. 120,

hlbid., pe 135. 5Slarke, op. cit. pp. 429=430,
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of the standard deviation formula (5ee Table IV, page 32).
The before strapping means were represented by iy and the
after strapping means by Aa. The standard errors of the
means were next computed by use of the standard error fore
mula., The Ml’u and ¥,'s were then substituted in the stan-
dard error of the difference between meeans of related vari-
ables formula and correct procedure followed,

The caleulations were substituted in the critical
ratio formula to get the level of confidence at which the
hypothesis could be accepted or rejected., The steps were
as follows:

1., Determine sawpling error by subtracting one mean
from the other on each test. (Find the differ-
ence between the two means on the same correla-
tion or on the same test,)

2. WVetermine the standard difference of mean one (i)
and mean two (My) by use of the standard error of
the difference between means of related variables
formula.

Je Jubstitute answers to steps 1 end 2 above in
eritical ratio formula.

L. The answer obtained im step 3 is standard devie
ation units.

5. Consult any area relationships under the normal
curve table and get the correect per cent listed for

the number of standard deviation units in step 4.
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6. Subtract the answer in step 5 from 50 per cent
and multiply by 2.

The answer revealed the level of confidence by which
the hypothesis can be rejected or accepted.

By following the procedures outlined in this chapter,
the scores in Table V were obtained.

After the data were analyzed by the methods described
in this chapter, the writer then proceeded to summsrize the

totel project, draw conclusions, and maeske recommendstions,
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CHAPTER V
SUMMARY AND CONCLUSIONS
I, SUMMARY

This study was undertaken to investigate statistically
the effect of adhesive ankle strapping upon the motor per-
formance of a group of mele college freshmen at Appalachian
State Teachers College.,

A review of the literature revealed very little exe
perimental evidence from actual investigation into the area
of ankle strapping as related to motor performance. There
were several studies in the area of motor ability, but none
as related to ankle strapping.

The Wear Motor Ability Test and the Sargent Chalk
Jump Test were administered to thirtyenine male freshmen
at Appalachian State Teachers College. The results of
these tests were treated statistically with the Pearson
produc t=moment of correlation and the null hypothesis
me thod,.

The results were as follows: When the results of
the Wear Motor Ability Test which had been given before
strapping were correlated with similar results after strape
ping by the Pearson product-moment of correlation method,

the coefficient of correlation was found to be .276. This
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correlation would seem to indicate a very low positive corre-
lation between the results of the two administrations of the
teste In terms of this specific problem it would seem to ine
dicate that strapping of ankles had very little effect upon
the motor performance of the individuals tested.,

The Sargent Chalk Jump Test was given in conjunction
with the above test and at the same times. When correlated
by the same method, it produced a correlation of .,227. This
correlation would.also indicate that strepping of ankles had
very little effect upon the motor performance of the indi-
viduals tested,

In order to combine the results of the two separate
tests using different units of measurement, the raw scores
obtained on each above test were converted to T-scores through
the use of a T=-table. The combined Te-scores of the tests ade
ministered before strapping were averaged and correlated with
the combined T-;cores of the two tests administered after
strepping, again by the method mentioned previously. The
coefficient of correlation was found to be .307. This cor=
relation could reasonably be compared to the two preceding
correlations. The three correlations indicate that, using
the same two tests, the same taping method, and the same pro=-
cedure, there is probably very little effect from strapping

of the ankles as related to motor performance.
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In an effort to make an additional check, the writer,
working with raw scores, determined the means of the raw
scores on the Wear Motor Ability Test before strapping and
then after strapping. Also in each case the standard error
of the mean was determined. Applying the techniques of the
null hypothesis, the formula for standard error of the dife-
ference between means of related groups was used, The level
of confidence was found to be 656 per cent, On the basis of
this figure, which indicated that a sampling error of zero
would be found in 66 per cent of similar samples, the hypoth-
esls was accepted. Acceptance of the hypothesis indicated
that the true difference between means was zero, and it was
unlikely that strapping would have any effect upon motor pere
formance,

The raw scores on the Sargent Chalk Jump Test were
treated with the same method as was used for the Wear Motor
Ability Test. The level of confidence was T73.86 per cent,
Again the hypothesis was accepted. It wasggain unlikely
that adhesive strapping had any noticeable effect upon the
motor performance of the individuals tested.

To make still another check, the rsw scores on the
Wear Motor Ability and Sargent Chalk Jump tests were cone
verted to Tescores., The before strapping Te-scores were
combined. An average Tescore for each individual, both be=-

fore strapping and after strapping, was obtained. UWNext,
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the same procedure as that applied to the raw scores was
useds The level of confidence on the Tescore combinastion
scores was found to be 88,86 per cent, This hypothesls was
accepted for the same reasons as the other two hypotheses.

It can be noted in each of the above procedures, six
in all, that there was a low correlatlon in the first three
and a high level of confidence in the last three. This ine
dicates that, using the same type of strapping, the same
tests, and the same procedure, adhesive ankle strapping will

have little effect upon motor performance,
II. CONCLUSIONS

Based on the results obtained from the scores of the
sub jects used in this study and a review of the materials
available, the following conclusions were formulated:

l. Much more research is needed in the area of ade
heslve strapping and its effect upon motor per-
formance.

20 There is no indication, based on the results obe
tained in this study, that the adhesive ankle
strapping used, the gibney and half=-figure eight
combinstion, will have any appreciable effect up=-
on motor performance, If there 1s any positive

or negative indication, it is probably due to
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To)
sampling error or psychological factors,
This study will be of little significance unless
further resesrch and experimentation are carried

on in this area.
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