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ABSTRACT 

Cowden, Jo Ellen, b S t udv .Q_t the Relationship betw e en~ 
Kine s t heti c Trai ning Pro~ra~ and Arm Pl ~cement in 
the Perfo r mance of Selec ted Swimmjng Strokes . 
Master o f Arts ( Physi ca l Ed ucati on), Augu st , 197 0, 
Sam Houston State University , Huntsville, Texa s . 

The purpose o f this study was to determine if a bod y 

awareness training prog ram would improve the performance of 

arm placement on t he elementary back stroke and breast stroke 

in colleg e women. 

The subjects for t his study were twenty-nine college 

wo men at Sam Houst on S t ate University , Huntsvi lle, Texas , 

The subjects were those students who were non-swi mmers and 

enrolled in beg inning swimming classes during the 1970 spring 

semester, 

The subjects were divided into a control g roup and an 

experimental grou p . Each subj e ct in both the expermenta l and 

cont rol g roup was gi ven t he Roloff Test Ba t tery, which is a 

batt ery for meas ureing kines t hesis in colleg e women. Th e bat 

tery was compos e d of balance stick, arm raising, wei g h t shift

ing , and arm circling , The cont rol g roup participated in the 

requ ir~d beg jnning swimming p rog ram. The experimental g roup 

participated in a bod y awareness training program in additi on 

to thE r0quired swimming course . The training prog ram for 

the experimenta l group c onsi s ted of fifteen-minute sessions 

du ring ea c h c las s period f or six weeks . It was com posed o f 

task s selec t ed from the Purdue Perceptual-Mo t o r Surve y by 

Eug ene G. Roach, Ind i ana University, and Newell c. Kephart, 
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Glen Haven Achievement Center, Ft, Collins, Colorado, The 

Slow Learner in the Classroom by Newell C, Kephart, and from 

Experi ments in Movement Behavior and Mo t or Learnin~ by Bryant 

J. Cratty and Roberts. Hutton. Tasks selected were the walk

ing board, angels-in-the-snow, imitation of movements , and 

instruction in kines thet ic practices. 

During the six-week period both the experimenta l group 

and the control group was gi ven equal instructions for th e 

execution of the elementary back stroke and the breast stroke. 

The strokes were taught according to the methods prescribed 

by the American Red Cross for swimming and water safe ty pro-

grams. 

At the comple ti on of the six-week period each subject 

in both experimental and control g roups was re-tested on th e 

Roloff Test Battery. The comparisons of the pre-and post-test 

results s howed only one test, the balance stick test, having 

si gnificant improvement at t he ,05 level of confidence for the 

experimental g roup. This improvement suggests that the sel

ected training program which included the balance beam con

tribu t ed t o improvement in t his area. 

, Swimming proficiency was determined by three Red Cross 

Water Safety Instructors who obs erved and rated the swin~i ng 

p erformance and arm pl a cemen t of each subjecta Four r at ing 

sessions were held at approximately two we ek interva ls. The 

instru ctors were not aware as to which students had received 

training to hei ght e n body awareness, They attempted to eval -
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uate group differences in arm placement during the performance 

of the elementa r y back stroke and the breast stroke. 

A compari s on o f the initial test scores for a r m place

ment of the e l ementary back stroke sh owe d n o significant im

provement at the .05 level of confidence. Yet, the Wate r Safe ty 

Instructors agreed that the experi menta l g roup sh owed better 

action on arm movem ents and more precise placeme nt of the arms 

during performance of the stroke than did the students of the 

control group. The results of the comparison of the ini t ial 

test scores for a r m placement of the breast stroke showed signi

ficant i mp rovement at the .05 and .01 levels of confid ence 

for the experimental g roup. 

The re sul ts of the fina l r ating s conduc te d by t he Wate r 

Safety Instructors in both the elementa r y back stroke and breast 

stroke were not significant, althoug h th e results of th e ele

mentary back stroke s cores showed a no t ica ble improvement over 

the first r a ti ng . The Wate r Safe ty Instructors had commented 

tha t although the breast stroke was normally more difficult 

for the student t o lea rn, the experimental group looked better 

in arm placement duri ng i ts performance. Instructors commented 

tha t ~ntil the final rating session the experimenta l g roup had 

looked and performed much better than the control grou p i n r e 

la ti on t o a r m pl acem ent. 

It appea r s that wi thin the limitati ons of thi s i nves

tigation, that the k inestheti c prog ram had some e ffect on im

proving arm placement of the se l e c ted swimmi ng strokes . The 
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improvement was more noticeable at the time the stroke was 

firs t introduced to the students. The resul ts i ndicate that 

the program is worthy of further investigation . 

Approved & 
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CHAPTER I 

INTRODUCTION 

Importance of this Study 

Only a few physical education studies have been at

tempted in order to improve kinesthetic awareness. Roloff 

(211210) points out that the presence of the kinesthetic 

sense has often been considered as one of the factors contri

buting to the ability of an individual t o learn an activity 

or skill. Stevens(4312) stated that kinesthesis is most per

tinent to the acquisition of motor skills since the awareness 

of movement is essential to successful performance. Many 

other writers(2)(4)(13)(23) have recognized the importance 

of kinesthetic awareness and its relation to the learning of 

skills. Yet, Roloff(211210) states that much information is 

still needed concerning the nature and function of kinesthetic 

awarenes s . 

_We have no direct information concerning spatial rela

tionships in our environment. All of our information concern

ing body locali zat ion comes to us through some cue which has 

to be interpreted to give us concepts of space. Our most 

direct information is in the field of kinesthesis or muscle 

sense which tells us the degree of relaxation or tension in 

1 



our muscles.(9191) According to Cratty(J1llO) the "feel of 

a movement" after completion, whether awkward, smooth, or 

jerky, probably is dependent upon kinesthetic sensitivity. 

2 

In addition, the formation of accurate body awareness is re

lated intimately to kinesthetic sensations from various recep

tors, 

The most direct clue to space is movement. We move 

our hand until it comes in contact with an object. Through 

kinesthesis we estimate how far we had to move to make con

tact with the object,(9198) Stevens(4Ja2) points out that 

without adequate body awareness information is lacking as to 

where a limb begins movement. Once the movement gets under

way the limb's progress would not be known nor would the 

subject know where to stop the limb without kinesthetic guid-

ance. 

Persons with a keen kinesthetic sense apparently 

remember correct motor movements easily because of vivid posi

tion sensations, In sports activities the ease and skill with 

which the individual is able the execute particular movements 

is dependent upon his level of kinesthesis. The individual 

with a high level of kinesthesis will be able to repeat a 

track stance, or an intricate dive, a cartwheel, or the com

plex movement of a swimming stroke, He must develop a "feel" 

for the correct way to swing, to throw, or to jump, In most 

situations instruction or training is necessary in order to 

effect the initial performance,(131296) Counsilman(21l8?) 

has said that a swimmer can practice movements and positions 



out of the water that will make him more aware of his move

ments in the water. He should develop a feel for what he 

must do in the water. This practice can be drills or exer

cises that are similiar to movements involved in a swimming 

stroke. 

3 

The swimmer has to rely primarily on the sensations 

of touch and kinesthesia when he is in the water. Cratty 

(31133) has said that some individuals perceive more easily 

through visual impressions and others receive most meaning 

from kinesthesia and touch. Since a person is able to swim 

with his eyes closed, it can be assumed that the eyes are not 

always needed to help analyze movements.(21187) Since the 

amount of clearly distinguishable stimuli he receives from 

his eyes is limited in the water, the visual influence will 

not be treated as a significant factor in this study. 

The question is presented as to whether a body aware

ness training program will improve the performance of the 

breast stroke and the elementary back stroke. If the train

ing program could develop this nebulous quality of "feel 

for the water," the swimmer could possibly perceive sensa

tions more easily, impart meaning to them, and adjust his 

stroke pattern accordingly. Such insight should provide the 

physical educator with a valuable aid for improving instruc

tional techniques of swimming classes. 
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Statement of the Problem 

The purpose of this study is to determine if a body 

awareness training program will improve the performance of 

arm placement on the elementary back stroke and breast stroke 

in college women. 

More specifically the sub-problems are• 

1. To determine if there are any significant dif

ferences between the groups in arm placement on the elementary 

back stroke at the end of the six week training program. 

2. To determine if there are any significant dif-

ferences between the groups in arm placement on the breast 

stroke at the end of the six week training program, 

J. To determine if there are any significant dif

ferences between the groups in kinesthetic awareness at the 

end of the six week period, 

4. To determine if there are any significant dif

ferences within the experimental and control groups in kin

esthetic awareness at the end of the six week training program. 

5, To determine if there are any significant dif

ferences within the experimental and control groups in arm 

placement on the elementary back stroke. The raw scores will 

be computed at two two-week intervals and at the end of the 

six week training program. 

6. To determine if there are any significant dif

ferences within the experimental and control groups in arm 

placement on the breast stroke. The raw scores will be com-



puted at two two-week int ervals and at the end of the six

week training program. 

Hypotheses 
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1. The experimental group will s how si gnificant im

provement over th e con trol group in arm placement of th e ele

mentary back stroke. 

2. The experimenta l group will show significant im

provement over th e control group in arm placement of the breast 

stroke. 

J. The experimental group will show significant im

provement in kinesthetic awareness a t the end of t he six-we eks 

training program. 

Basic Assumpti ons 

1. Stud ents who registered for beginning swimming 

will afford a reasonable random sampling of colleg e wom en fro m 

Sam Houston Sta te Univers i t y, City of Huntsville, State of 

Texas . 

2. Admini st ra tion of the kin es t hetic tes t s will give 

an acceptable measur e of each student 's level of kines t hetic 

abili ~i es. 

J. The rating by water safety ins t ruc t ors on t he 

swi mming ability and arm placement of t he element8ry back 

stroke and breast s troke will g ive an acceptable measure of 

each student 's level of swimming a bility . 
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4. Comparison of the pre-test and post-test scores 

of the kinesthetic tests will reveal any signigicant differ

ences between the control group and the experimental group 

in the area of kinesthetic ability. 

5. Comparison of the rating scores by the water 

safety instructors will reveal significant differences between 

the control group and experimental group in arm placement of 

the elementary back stroke and breast stroke. 

6. Comparison of the pre-test and post-test scores 

of the kines t hetic tests will reveal any significant differ

ences within the groups in the area of kinesthetic ability. 

7. Comparison of the rating scores by the water safety 

instructors will reveal any significant differences within 

the groups in the area of arm placement of the elementary 

back stroke and breast stroke. 

Limitations .Qf the Study 

Because of various factors, there are certain limita

tions in this study. They ares 

1, The study was limited to a six week period of time, 

fifteen minut es a day, two days per week, 

2. The study was limited to twenty-nine college women. 

3, There is a possibility that some of the subjects 

may prac t ice the swimming skills and training items other than 

during the required time period. 

4, There is a possibility that some of the subjects 

in the control group may learn some of the training skills 



from those subjects in the experimental group and practice 

these skills on their own time. 
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5. The testers who administered the kinesthesis bat

tery were physical education majors at Sam Houston State 

University and po s sessed only a limited knowledg e of testing 

procedures. 

Definition of Terms 

The following terms and definitions will be used in 

thi s study1 

1. Body Awareness- a hei ghtened awareness of various 

parts of the body for clearer movements and exploration of 

space.(J1104) 

2. Control Group- those subjects who will be enrolled 

in begi nning swi mming and a course sequence for swi mming classes 

as outli ned by the Amer ican Red Cross. 

J. Direct i onali ty- the projection of the ri ght-left 

discrimi nation within the body to objects outside of the body . 

(32111) 

4. Experimenta l Group- those subjects who will receive 

a six week tra ining period in the body awareness tra ining pro

gram. The subjects will follow a course sequence for swimming 

clas ses as outlined by the American Red Cross. 

5. Goniome ter- instrument used for mea suring the joint 

angles. It cons is ts of a 180-degree protra ctor.(45181) 

6. Kin esthesia- the sense by which mo t ion, wei ght, 

and the posit i on of the various parts of the body are det er-



mined.(21179) 

7. Kinesthesis- the sense which enables the person 

to perceive the position or movement of the total body and 

of its parts.(141390) 

8 

8. Kinesthetic Awareness- the awareness of the position 

of the body parts and of the whole body in relation to its 

surroundings and space.(4612) 

9. Kinesthetic Sense- the feel or awareness of body 

position and body movement.(131290) 

10. Kinesthetic Perception- the conscious awareness 

of the individua l of the position of the parts of the body 

during voluntary movement.(201456) 

11, Laterality- an internal awareness of the two sides 

of the body and their difference,(32112) 

12. Motor Skill- the performance of movements implying 

the development of a high degree of precision and accuracy. 

(32114) 

13. Motor Learning- a rather permanent change in motor 

performance brought about through practice.(32113) 

14, Movement- to change a position, place, or posture. 

(32114) 

15. Roloff Test Bat t ery- the test battery selected for 

use in this study which is a measure for kinesthetic awareness. 

(211310) 

16. Spati a l Awarene s s- awareness of objects and bodily 

orientations in space.(4198) 
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17. Training Activities- the body awareness training 

tasks performed by the experimental group. 

Careful consideration was given to the use of the 

numerous terms and an attempt was made to discriminate among 

them. Authorities refer to the following terms and use them 

synonymously. The terms which did not apply were omitted from 

the study. For the purpose of this study these terms which 

have been defined will be used synonymously• 1. Body Aware

ness, 2. Kinesth esia, 3. Kinesthesis, 4. Kinesthetic Aware

ness, 5. Kinesthetic Sense, 6. Kinesthetic Perception. 



CHAPTER II 

SURVEY OF RELATED LITERATURE 

Research in kinesthesis has been primarily limited to 

studies dealing with measurement, motor learning, and its re

lation to development of motor skills. Each author has ir.ves

tigated kinesthesis from different approaches allowing small 

"bits" of information to constitute a whole. 

Studies Dealing with the Definition 
and Nature of. Kinesth es is 

Within the muscle sense lies the most import ant c~n

tribution of physical activity to the mind of man. Each 

activity that we engage in contributes to t he formation of 

the kinesthetic sense whether we recognize it specifically 

of not. Oxendine(1Ja29) defines kinesthesis as the "muscle 

sense or motor sense. In addition it has been called the 

sixth sense." He considered it to be the "feel or awareness 

of body· position." A person must be guided by his own sensory 

clues in ord er to perform consistently and correctly. An 

instructor can enhance a performer's body awa.reness, however, 

the person must remember the sensations of the movement in 

order to duplicate it at a subsequent time. 

10 



Oxendine gives the following example, 

An individua l when learning to type develops 
an early awarene s s of what it feels like to touch 
each of the keys . Once this sensation has been 
established he can thereafter depress the correct 
key with the proper finger without looking.(131296) 

11 

In sports activities the same ease and skill is developed in 

swimming positions and is evidence of the level of kinesthesis. 

Some people can sense the degree of accuracy when executing a 

sport skill. Others are unable to tell if the movement has 

been awkward or graceful.(4212) 

During sk illed motor performance the individual must 

be aware of body position and must be able to control the body 

and the body parts. Cherny(JO) did an experimental study of 

the effect of training on kinesthetic positioning. The subjects 

for the study were twenty-eight undergraduate women living in 

one housing unit at Smith College, Northampton, Massachusetts. 

She selected four items from Young's battery(2?) to measure 

kinesthetic positioning. These were the Arms Side Raising 

Ninety Degrees, the Arms Forward Raising Ninety Degrees, the 

Side Leg Raising Twenty Degrees, and on the Back Leg Raising 

Sixty Degrees. Following the administration of the tests the 

subjects participated in a five week training program. At the 

end of the training period the subjects were retested. The 

research indicated that kinesthesia may be develop ed through 

the development of an awareness of body parts. Bowdlear(l?1lOO) 

performed an experiment in kinesthetic learning which involved 

a group of hi gh school boys learning to do an up-start on the 
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parallel bar. The study is centered around determining to 

what extent perception of bodily movement in space could be 

developed. His purposes of the study were to determine (1) 

whether the kinesthetic sense could be developed, (2) whether 

kinesthetic perception could be improved, and (3) what method 

should be applied to facilitate this improvement. The author 

concluded that kinesthetic perception could be developed and 

improved. 

Counsilman(21179) has defined kinesthesia as "the 

sense by which motion, weight, and the position of the various 

parts of the body are determined." This sense helps us to 

realize the amount of tension in muscles and joints and the 

relationship of one part of the body to the other. 

Scott and French(l41390) defined kinesthesis as "that 

sense which enables the person to perceive the position of 

movement of the total body and of its parts." An individual 

takes the procedure for granted and is not really aware of 

the actual process. 

Wilson(46) conducted a study of the literature per

taining to kinesth2sia and movement with special emphasis on 

the application of these to the teaching of sports skills. 

She summarized that kinesthesis is responsible for1 (1) per

ception of own bodily movement, whether active or passive, 

(2) an awareness of the position of the body parts and of the 

whole body, (3) determination and distinction of weight and 

pressure, (4) awareness of the body in relation to its sur

roundings, (5) ability to recognize and hold a specific position, 
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(6) coordination of movement, and (?) partial aid in mainten

ance of balance. 

Another study by Best and Taylor(l1J04) suggested that 

kines t hesis is the awareness by which we are made conscious 

of bodily positions. 

An individual must be aware of body posi t ion and must 

be able to control the body and the body pa rts. Studies have 

been summarized on the effects of training on kines t hetic posi

tioning . The research indicated that kinesthesia may be devel

oped through the development of an awareness of body parts. 

Studie s Dea ling with th e Rela t i ons hip 
of Kinesthesis to Mot or Lea rning 

Many studies have been attempted in order to disclose 

the relationship between motor learning and positional measures 

of kinesthesis. Phillips and Summers(201456) investigated 

learning and kinesthetic perception in 1954. They classified 

115 college women as fast and slow learners on the basis of 

improvement in bowling scores. A kinesthetic test involving 

positional measures was administered to all subj e cts . Th e 

authors found that kinesthesis was related to learning a motor 

skill b~ t more so in the early learning stages. They al s o 

reported a difference in kines t he t ic perception be t ween the 

preferred arm s . 

Ensi gn(JJ) stressed the importa nce of body awareness 

during the l earning stag es of a skill. The acquirement of 

skill takes place much quicker when the movements can be 
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consciously recognized and understood. Physical educa t ion is 

striving to develop this type of understanding of body aware-

ness. 

Wells(15) stres sed the importance of body awareness 

to positioning movem ent , and the intensi t y of muscular action. 

The cons ciousness of sensations helps us to judg e the correct

ness of our movements. 

Oberteuffer(12,206 ) realizes the value of kinesthetic 

awareness in the learning of motor skills. This type of 

learning involves doing and feeling . The individual with a. 

keen kinesthetic sense can ''feel" each shot or stroke and 

"senseH the smoo t hness and accuracy of muscular performance. 

"Getting the feeling of a mo t or si t uation is often the crucial 

element which brea ks the 'log jam' of confusion and frus t ration 

and sends the learning curve zooming upward in evidence of 

marked i mprovemen t . 11 (12,206) 

Much of one's ability to learn a s kill quickly depends 

upon his kinesthetic receptivity. Becky Sisley(42) performed 

a study in 1963 for the purpose of determining if a relation

ship existed between kinesthesis and the level of skill in 

basketb~ll, bowling , and tennis. A test battery desi gned by 

Roloff was used as the measure of kines t hetic sensitivity. 

Sixty-one subj ects were selected on the basis of their skill 

level, and the kinesthetic battery was administered to all of 

these subjects. According to the study she found no relation

ship between kinesthe s is and skill level in basketball, bowl

ing, and tennis. The tennis group had the larg est rang e of 
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scores as well as the hi ghest score. 

Many studies have been attempted to reveal the relation

ship between motor learning and positional measures of kines

thesis. It is evident that the acquirement of skill takes 

place much quicker when the movements can be consciously recog

nized and understood. Physical education is striving to develop 

this type of understa nding of body awareness. 

Studl.§..§. Dealing with the Measurement 
of Ki nesthesis 

Resear·ch in t he area of measurement of kines t hesis has 

revealed a grea t deal concerning th~ na ture of the kinesthetic 

sense. The earlier investigations were directed toward val

idating selected test items. Stevens(43) performed the first 

of more recent attempts to measure kinesthesis. The purposes 

of her study were to find if there were certain tests that 

would differentiate between individuals in kinesthetic aware

ness, if there is any difference in the kinesthetic ability 

of the trained or the untrained and if the highly skilled per

formers show more body awareness than do the less skilled per

formers who have had comparatively the same amount of motor 

trainin~.- She selected thirty-six test items from a survey 

of all kinesthesis tests. They were administered to a small 

group, and the re s ults were intercorrelated. Certain tests 

were T scored and combined into a battery to establish a 

criterion measure of kinesthesis. Correlations between the 

criterion measure and each of the individual tests it included 
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were found. Predictive indices of kinesthesis were determined 

once multiple correlations and multiple regression equations 

were found. The six item battery included1 sidearm 90° (R), 

sidearm 90° (L), arm pull 15 lbs. (R), arm pull 15 lbs. (L), 

arm lift 130° (R), leg force 20 lbs. (L), and had a multiple 

correlation of .923. 

coefficient of .912. 

The five item battery had a correlation 

I~ i~cluded the leg force 20 lbs. · (L). 

The four item battery further deleted the sidearm 90° (L), 

and three item battery was composed of only sidearm 90° (R), 

arm pull 15 lbs. (L), and arm lift 130° (R). Their multiple 

correlation coefficients were .892 and ,937, ~espectively. 

Scott(2J) attempted to establish tests for the measure

ment of kinesthesis, She selected one hundred college women 

and they were given twenty-eight measures of kinesthesis and 

two of motor ability, Later, a second group was given sixteen 

measures of kinesthesis, An analysis was made of the quality 

of the test items and of the interrelationship of the tests 

given both groups, The low correlations found leads to the 

assumption of specificity of function, Most of the tests were 

adequate in reliability. There was no single item related 

high en~ugh to the criteria employed to be useful alone as 

a measure of kinesthesis, though several combinations gave 

fair validity. It is concluded that kinesthesis is composed 

of a series of specific functions, 

Witte, Russell, and Wiebe attempted studies to mea

sure kinesthesis. In Russell's study(40) she performed a 
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preliminary factor analysis of the intercorrelations of fif

teen tests of kinesthesis as administered by Scott. These 

were the items which made up three batteries administered 

at the Stat e University of Iowa during 1952, 1953, and 1954. 

The Thurstone multiple group factoring technique was used t o 

analyze in tercorrela ti ons be tween tests in each of the bat

teries. A number of factors emerging from Russell's study 

''sustain the hypothesis that kinesthesis can be divided into 

distinguishable functions that do not operate in all tasks 

that involve response to kinesthetic stimuli. 11 (40155) The 

following factors were tentatively suggested• awareness of 

the extent of muscular cont rac t ion in th e arm, a factor that 

operates in arm movements, arm posi ti oning on the horizontal 

plane , balance, leg positioning, orientat ion of the body in 

spa ce, and arm positioning on the vertical plane. 

Witte(47) attempted to explore the na ture of several 

tests de signed to measure kinesthesis. She analyzed the inter

correlations between the tests in an effort to answer the 

following ques ti ons1 "(a) what are the factors basic to the 

kines t hetic sense, (b) which of the tests is the best measure 

of each factor, and (c) what is the factorial composition of 

the tests? 11 (471n.p.) Seven factors were identified as basic 

to the thirty t ests. Kinesthesis cannot be thought of as a 

general trait. The factors identified were1 force of mus

cula r contrac tion of the a rm, leg positioning, a rm po siti on

ing for short arm movement s on the vertical plane, arm po si -
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tioning in long arm movements on the vertical plane, extent 

and force of muscular contraction of the arm on the horizontal 

plane and force of muscular contraction of the leg, 

In 1954, Wiebe(45) administered twenty-one different 

tests of kinesthesis to fifteen college varsity athletes and 

fifteen college men who ha d never earned letters in high school 

varsity sports. He found the athletes significantly superior 

to the non-athletes in kinesthetic reponse, Fifteen of the 

tests had reliability coefficients which could permit their 

use as testing instruments although none had a validity co

efficient hi gh enough to warrant its use as a single test. 

The combination of tests which appeared to meas ure kines thesis 

in college men best included balance lengthwise, leg raise, 

vertical space, and separate feet. 

In 1956 fur ther inves t igation by Wiebe(26) attempted 

to clarify the nature of the factors listed in Russell's study. 

He utilized a factor analysis technique to determine the nature 

of a battery of tests of kinesthesis. The selection of the 

battery was governed by the factors which were hypothesized 

by the author to be common to the tests in the battery. Ei ght 

common factors emerged when the multiple group method of fac

toring was carried ou t on a bat te ry of forty-four measures, 

The four kines t hetic factors isolated were in partia l agree

ment with Wiebe's hypothesi s. 

Roloff(21) developed a ba ttery of tests recommended 

as a measure of kine sthesi s in college women. The reliabil-
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ities of twelve tests selected from Young, Fisher, Scott, and 

the Vic tory Through Fitness report were computed. Each of the 

eight tests were intercorrelated with the other seven and re

liabilities were determined, The T score of all eight tests 

was used as a criterion for comput ing the validities on each 

test. Multiple correlations and the Doolittle Method were 

used to determine the best set of items. The following · bat

tery of tests was recommended as a measure of kinesthesis in 

college women 1 balance s ti ck, arm raising, weight shifting, 

and arm circling . The regression equa t ion used for this study 

was1 ,75 balance stick-arm circling plus 50. The coefficient 

of multiple correlat i on was .BB. 

The Roloff battery was examined in 1963 by Sisley(42) 

who studied kinesthesis in relation to the skill level in bas

ketball, bowling, and tennis. She used Roloff's battery of 

tests and found it a satisfactory measure of kinesthesis in 

college women . Prior to the testing of her subjects she ad

ministered the battery to determine the reliability of the 

test items. The subjects selected to be given the kinesthesis 

battery were sixty members of two volleyball clas ses taught 

by the ~uthor during th e second semester, 1962- 63 , For the 

purposes of de termining the reli ability , the Pearson-Product

Moment of Correlation was used and stepped up by the Spearma n

Brown Prophecy Formula. The reliabilities of the four items 

on the battery were, balance stick , 8135, wei ght shifting 

,7804, arm rai sing , 8375, and arm circli ng .7722. She con-
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eluded that the four i t em kin esthesis battery was a reliable 

measure as admini s tered in her study. 

Henry(19) and Slater-Harnmel(24)(25) have also dealt 

with the mea surement of kinesthesis. Henry has considered 

kinesthesis as one of the most vital areas for research in 

physical educa t ion. With respect to accuracy of response, 

two types of kinesthetic adjustment were studied. Twelve 

male subjects were selected for the study. Data obtained 

showed a fairly close relationship between the adjustment 

and perception measures. 

Slater and Harnmel(24)(25) at t empted two studies deal

ing with measurem ent of kinesthesis. The earlier study was 

a comparison of reaction time measures to a visual stimulus 

and arm movement. Analysis of data revealed that a modera te 

relationship existed between the two measures. In 1957 he 

described a technique for using muscle potential changes as 

a measure of the kinesthe t ic perception of muscular force. 

He found no significant differences in the groups. 

A wide variety of tests have been suggested in the 

literature. The major shortcoming of many of the investiga

tions wa_s the inadequate number of subjects. All finding s 

point toward specificity and diversity of the component factors 

of kinesthes is. 
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The definitions of kinesthesis tend to suggest a close 

relationship with motor ability, In 1945, Fisher(J4) dealt 

with the relationship of kinesthesis to general motor ability 

and to general motor capacity in high school girls, Obtaining 

tests to measure kinesthesis was a problem, Tests were sel

ected for her battery from the Victory Th rou~h Fi tness report, 

from Young (2?), and from tests she devised. She concluded 

that (1) the reliability coefficients were for the most part 

very high, (2) the correlations bet~een the kinesthetic tests 

and tho s e of general motor ability were positive and low, but 

close to the point of significance, (J) the results were con

sistent with Young 's study, 

Young(?.?) studied kinesthesis in relation to gymnas

tics and sports activities, She selected thirty-seven college 

women from physical education majors, They took various move

ment tests involving throwing, kicking, hitting , grip , arm 

and leg movements, and balance. In all, a battery of nineteen 

tests, most of which she devised for the study were administered 

to the subjec ts , Only two tests , the sideward arm raise 45° 

and the ba l ance tes t correlated si gnificantly with the crit

erion of general motor ability, ~he coefficient of correla

tion obtained led the author to believe that there wa s no real 

relations hip between the tests of kines t hesis and the Scott 

Motor Ability Test . The tests failed to achieve desired re sults, 
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Stevens(4J) compared the kinesthetic discrimination 

of two extreme groups as determined by scores on the Scott 

Motor Ability Tes t, One group measured low and one high. The 

groups contained one hundred non- maj ors and for ty physical 

educat ion majors. Thos e who scored highest on th e Scott Mot or 

Ability Test did not show a more hi ghly developed kinesthetic 

sense than those scoring low on the Scott Test. 

One problem involved in Roloff's(21) study was deter

mining if a relationship exi sts between kinesthesis and gen

eral motor ability. She administered t he Scott Motor Ability 

Test and a battery of four kinesthesis tests to nine physical 

educa t ion classes at the State Universi ty of Iowa . The cor

relation of the kinesthesis scores was de ter mined by the pre

viously menti oned regression equation. The co rrelation of .4J 

was found to be significant at the one per cent level, and was 

higher than any heretofore mentioned. 

Norrie(J9) hypothesized that a posi t ive relationship 

exists between kinesthetic awareness and motor performance. 

The subjects were cho sen from a group of four hundred stud ents 

regis te red for physical education at the University of California . 

The su~jects were chos en on the basis of their a bility to learn 

and perform ski ll s . There was a "g ood" group and a "poor" 

group, each containing thirty members. A battery of seven 

measures of kinesthesis was administered to both group s . Si gni

ficance of the difference between the groups was determin ed by 

the Chi-Square technique. It was concluded that there wa s a 
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significant positive relationship between measures of kines

thesis and motor performance. 

According to the studies mentioned it ~ppears that 

kinesthesis does show a relationship to motor ability. These 

studies carried out by physical educators have helped in the 

isolation of several general kinesthetic qualities, but much 

more research is needed in order to know the exact role that 

kinesthesis plays in the control of skilled movements.(4173) 

Studies Dealing With Swimming 

Studies dealing with swimming and its relation to 

kinesthetic awareness are very limited. Several unpublished 

theses and dissertations were examined. The following studies 

deal with methods of learning and teaching swimming strokes, 

and are not directly related to the purposes of this investi

gation. The material does contain excellent information on 

the research that has been completed in methods of instruction 

and therefore it may be considered relevant to the background 

of this study, 

In 1967, Margaret C, Buck(29) studied the effects of 

two practice techniques on selected swimming strokes at Indiana 

University. Her subjects were ei ghty-five colleg e men and 

forty-seven women who enrolled in seven intermediate swimming 

classes. All subjects participated in water practice drills 

for the front crawl and breas t stroke. One third of the sub

jects also practiced the drills mentally and one third parti-
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cipated in land drills for these techniques, The Fox Power 

Tests for the front crawl and breast stroke were administered 

four times. All groups improved significantly. Mental practice 

and land practice did not cause any greater improvement than 

additional time in the water spent on the practice of different 

activities, Speed and form of the two strokes seemed to be 

more closely related than speed and power or form and power, 

A similiar study was performed at the University of 

Oregon by Sheldon.(41) He investigated the relative effects 

of mental practice and physical practice in improving the ef

ficiency of the breast stroke, 

In 1968, Goodwin(35) studied the effects of presenting 

a specific order of visual and auditory instructions on the 

learning of the front crawl stroke. Twenty-eight subjects 

were randomly selected at the University of Western Ontario, 

They were divided into four groups, each receiving different 

orders of instructional presentations, Each group received 

eight instructional sessions with each session including five 

repetitions of the instructional presentations, This instruc

tion was followed respectively by one-minute practice periods 

in the water. In the fifth through the eighth sessions, three 

randomly selected subjects from each of the four groups were 

given specific corrections following each practice period, 

The four groups increased in their ability to imitate the 

crawl stroke over the three test periods. There was no dif

ference in the imitative abilities of the subjects in the four 

groups. No difference was found in imitative ability between 
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correction. 
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Clayton(Jl), University of Oregon, performed a study 

on the efficacy of the land-drill implicit rehearsal and water

practice methods in teaching the breast stroke and the crawl 

stroke to colleg e men. He selected fifty-six colleg e male 

subjects who participated in a eight week program. They were 

divided into three groups equated in motor ability, mo t or fit

ness, swimming ability, and confidence in the water. One group 

practiced entirely in the water, and the other two groups were 

given land drills or implicit rehearsal before receiving the 

same instruction. Analysis of covariance showed no significant 

differences between groups. The three methods of instruction 

appeared equally effective, 

A comparison of two stroke progressions in teaching 

the breast stroke was made by Hohl(J6) at the University of 

Washington. She selected fifty-three women from four swimming 

classes, Two instructors each taught one class using the pro

gres s ion of elementary back, side and breast stroke and one 

class with the back, breast, and side stroke prog ression, 

All subj~cts spent the first six (of twenty) fifty-minute 

periods adjusting to the water and learning the do g paddle 

and elementary back stroke. Fifteen minutes of the next six 

periods was spent in ins t ruction on the side or breast stroke 

and equal time in the next periods on the breast stroke or 

side stroke as appropriate. The remaining time in each period 
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was spent reviewing previous strokes and learning other skills. 

The Stroke Count Test developed by Kilby was us ed ini t ially 

to test subj ects able to swim a leng th of the pool and after 

each stroke was considered "learned." Kilby's revision of 

the Stop Watch Test for buoyancy by Cure t on was also given, 

but showe d lit t le correlat ion wi t h ability in t he back, side, 

or breast strokes. Ability to swim one or two leng t hs of the 

pool with the side or breast stroke developed more rapidly 

in whichever stroke was learned last by the subject, A more 

efficient and strong er breast stroke resulted when it was 

learned before the side stroke. Learning the side stroke 

before the breast stroke did not appear to foster the use of 

a "scissor type" kick in the brea st stroke. 

In 1966 Musley(J8 ) compared two methods of teaching 

the elementary ba ck stroke. Students of the University of 

North Dako t a "Upward Bound 11 project volunteered as experiment

al subjects. They were placed in two groups and one was taught 

the whole method of instruction while the other was taught the 

same stroke us ing the part method. The subjects attended ten 

instructional ses sions after which they were rated by a com

mittee of four judges on performance of the prescribed stroke. 

The whole method proved to be better than the part method in 

teaching the elementary ba ck stroke. 

James Counsilman(2), coach of the 1964 Olympic Swim

ming Team, has recently written a very informative book, 'rhe 

Science Qf Swimming. The book cont Rins excellent discu ssions 
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on teaching techiques. He includes a section on perceptive 

ability and lea rning and is the only a ut hor of the literature 

reviewed who has ment ioned the importance of body awareness 

and 11 feel 11 for the water. Counsilman states that a swimmer 

is dependent upon feelings of touch, pressure, and kinesthetic 

sensations t o inf orm him of his bod y position. 

At one point Counsilman(211 80) did a s t udy on the sen

sitivity of swimmer's hands to pressure chang es in the water. 

He used a tes t which measured the ability of the person to 

perceive these changes of pressure on his palms by tes t ing 

them wi t h varying wei ght s. The subject would express whe t her 

each subsequent wei ght was lighter, heavier, or the same as 

the preceding one. His swimmers were two Olympic team members 

and two begi nning swimmers who were having difficulty lea rning 

to swim. His results were encouraging because the good swim

mers' scores were much hi gher than those of the non-swi mm ers. 

There may be more ability among good natural swimmers to dis

tinguish pressure changes on their hands, but further research 

is necessary to substantiate this finding. 

In 1968, Alseth(28 ) studied pressure reception ability 

as related to athletic performance in swimming the crawl stroke. 

His subjects were ten colleg e swimmers who had completed their 

regular swimming season. Each subject was asked to judge 

wei ght and a total of three tests were given cons isting of 

one hundred trials each. Wei ghts were placed on the pa lm of 

each hand and the subjects were asked to select the heavier 
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one, The test results indicated that there was no significant 

relationshi p between pressure perception ability and swimming 

ability. 

John Faulkner(?), University of Michigan , has prepared 

the book, What Research Tells the Coa ch Abou t Swimming, It 

contains i nformat ion on physical and physiological character

istics of swimmers, water resista nce and energy expenditure, 

and sociological aspects of swimming. The mea s urement of water 

resi stance a nd pressure in swimming has involved much re sea rch. 

Tremendou s improvement in world records indicates that new 

inves t i gations of stroking efficiency are necessary. The ef

fectivenes s of training programs of different intensi ty and 

duration should also be investi gat ed, 

Counsilman(21l80) feels that the swimmer may not be 

consciously aware of the kinesthetic sensations without knowing 

what he is doing in terms of actual stroke mechanics, 

Many research studies have been investigat ed in regard 

to learning situations in swimming. Yet, if the kines t he t ic 

sense is lacking in a beginning swi mmer it would be virtual ly 

impossible for him to impart meaning and correct his stroke 

pattern~accordingly. Further research will be necessary to 

learn what methods develop this awareness in swimmers. 



CHAPTER III 

METHODS AND PROCEDU RES 

Overview 

The subjects for this study were twenty-nine college 

women at Sam Houston State University, Hunt sville, Texas . 

The subjects were those students who are non-swimmers and 

enrolled in beginning swimming classes during the 1970 spring 

semester. 

The subjec t s were divided into a control group and 

an experimenta l group . Each subject in both the experimental 

and control group was given the Roloff Test Ba ttery, which 

is a battery for measuring kines t hesis in college women, The 

battery was composed of balance stick, arm raising , wei ght 

shifting , 2nd arm circling . The experimental group part ici

pated in a body awareness training program. The tra ining 

progr am for th e experimenta l group consisted of fifteen- minute 

sessions during ea ch cla ss period for six weeks. It was com

posed of tasks selected from the Purdue Percept ua l-Motor Survey 

by Eug ene G. Roa ch, Indi ana University , and Newell c. Kephart , 

Glen Haven Achievement Center, Ft. Collins(9), The Slow Learner 

in th e Clas s room by Newell c. Kephar t (9), a.nd from Exo eriments 

in Moveme nt Behavior and Mot or Learninfl: by Bryant J. Cra t ty 
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and Roberts. Hutton(5). Tasks selected were the walking 

boards angels-in-the-snow, imita t ion of movements, and in

structi on in kinesthetic practices. 

During the six-weeks period each g roup was g iven 

equal instructions for the execution of the elementa ry back 

stroke and the breast stroke. The strokes were taught ac

cording to the methods prescribed by the American Red Cro ss 

for swimming and water safe ty prog rams. 
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At the comple ti on of the six-weeks period each subject 

in both experimental and control groups was re-tested on the 

Roloff Test Battery. The difference between the means of t he 

pre-test and post-test within the g roups was subjected t o the 

1-ratio to determine signifi cance at the .05 and .01 level s 

of confidence. The difference between the means of the pre

test and pos t -tes t between the groups was also subjected to 

the 1-test. 

Swimmir.g proficiency was determined by three Red Cross 

Water Safety Instructors who ob s erved and rated the swimming 

performanc e and arm placement of each subject. Four rating 

sessions were held at approximately two week intervals. The 

instructors were not aware as to which students h a d received 

training to hei ghten body awareness . They attempted to eval

uate group differences in arm placement during the performa nce 

of the elementary back stroke and the breast s troke. 
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Sou~ce of Data 

Arran~ements . The data for this study were obtai ned 

duri ng the 1970 spring semester by testing twenty-nine college 

women enrolled at Sam Houston S tate University in the City 

of Huntsville, Walker County, Stat e of Texas. 

In September of 1969 the initial request to conduct 

this study was made of Dr. Mary Ella Montague , Chairman of 

the Health and Physical Education Department for Women at 

Sam Houston Sta te University. Permission was granted to use 

the students who would enroll in the spring swimming classes . 

Dr. Coralie Em~ons agreed to serve as Chairman of this thesis 

committee . In December of 1969 the ideas a nd procedure of 

this study were evaluated by the graduate faculty and s t aff 

of the Health and Physical Education Department for Women, 

at Sam Houston State University. The investigator was in

structed to proceed with the study. 

The pre-testing was held February 10,1970, during the 

regul arly scheduled class period for each g roup. On February 

12, the training and instructional period of six weeks started, 

and on April 8 , the final administration of the test batt ery 

was gi ven . 

All of the instruction and training condu cted by the 

investigator wa s administe red at the college swimming pool, 

Sam Houston State University. 

Selec tion of Kines t hesis Battery . It was nec essary 

to review the attempts at measuring kinesthesis in order to 
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select the ki nesthesis ba tt ery used for this study, A review 

of the literature revealed specificity and diversity of the 

factors composing kinesthesis. 

Witte(47) identified seven factors basic to kinesthesis, 

but did not devise a battery to measure them. From a battery 

of forty-four measures of kinesthesis, Wiebe(45) identified 

eight common factors, These factors were suggested as g ood 

reference tests. No test battery was developed, 

Stevens(43) _in 1950 was one of the first to ac t ually 

devise a te st bat t ery to establish a criterion measure of kines

thesis, Sh e suggested four batteries containing three, f our, 

and five items, Her multiple correlations ranged from ,837 

to , 923, The five item test battery ha d the highest correl

ation, 

Roloff(21), in 1953, devised a batt ery of tests f or 

measuring kinesthesis in college women, She selected twelve 

tes ts from Young (27), Fisher(J4), Scott(2J), and the Victory 

Throu~h Fitness Report , Batteries consisting of five-item, 

four-item, and three-item sets were devised throug h the use 

of the Doolittle Method of multiple correlati on, 

The four item battery containing balance stick, arm 

raising , we igh t shifting , and arm circling was used for the 

Roloff study, Roloff states, "It was cons idered satisfactory 

and no five-i tem battery was found to be enoug h better to 

warrant the addi ti ona l test item ,"(42149) The reg res si on 

equation u sed was 1 ,75 balance stick-arm raisi ng-wei g h~ 

shifting plus 4,7-arm circling plus 50, Its coefficient of 
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multiple correlation was ,88. Two hundred college women were 

used as subjec ts for Rolo ff 's study. The items mentioned in 

the battery were mentioned as specific testing items used by 

Scott(23), Stevens(43), Wiebe(45), 2nd Russell(40). 

Becky Sisley(4 2) used the Roloff Battery in 1963 in 

a study of kinesthesis and skill level. To determine the 

reliability she ad ministered the battery to volleyball blasses 

containing sixt y-one subjects during the spring semester 1962-

63. To determi ne the reliability the Pearson-Product-Moment 

of Correlation was used and stepped up by the Spearman-Brown 

Proph ecy Formula. The same procedure was used on each item 

in the battery. She found the ba t tery to be a satisfactory 

meas ure of kinesthe s is. 

The four item bat t ery was selected for use in this 

study on the basis of (1) the indica t ion tha t this ba t tery 

is a satisfactory measure of general kinesthetic sensitivity, 

(2) the large number of subjects used when the data was gat

hered in developing the battery, (3) the feasibili ty of admin

istration of the battery and (4) availability of informa t ion 

concerning the nature of th e battery. 

Selec tion Qf Subjects gnd Gro ups. The subjects for 

this study were twenty-nine colleg e women at Sam Houston State 

Univers ity, Huntsville, Texa s. The subjects were those students 

who are non-swimmers and enrolled in beginning swimming classes 

during the 1970 spring semester, 

Each s ubject was given pre-and post-tests from the 

Roloff Test Batt ery, which is a battery for measuring kines-
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thesis in college women . The battery is compo sed of ba lance 

stick, arm raising , wei ght s hifting , and arm circling . A com

ple te description of the tasks is included in Appendix A. 

The subjec ts were divided into a control group and 

an exp erimental group . The experi mental group pa rticipa ted 

in a body awareness training program which wa s composed of 

training t asks from t he Purdue Perceptual-Motor Survey by 

Eugene G. Roach and Newell C. Kephart (9), The Slow Learner 

in the Cl a.s s r oom by Newell C. Kephart(9), and Exneri ments in 

Mo vement Behavi or g_nd Motor Learnin2: by Br yant J . Cra t ty and 

Rober t s. Hutton(5) . 

Selection of Wate r Safety Ins tructors . Three water 

safe ty instructors were selected to rate each subject i n swim

ming proficiency in the control and experi mental grou ps . The 

purpose of th e first rating session was to de t ermine if al l 

subj ec ts were non-swimmers and equal i n ability i n the water . 

Other ra ting sessi ons by th e water safety ins t ructors were 

held approxi mate l y t wo weeks apart and on the day that in

structi on was first given for th e elementary back stroke and 

breast strok e . The final rating se ss ion was held by the in

structors a t the end of the six week period. 

Selection of Tr a ini nq: Tasks . Various training programs 

were examined for the use in developing kinesthetic awarene ss . 

Specific tasks that were water-ori ented were no t fou nd for th e 

training of body awa r eness . Tasks were th en examined that con

si sted of similiar movemen t s involved in t he de s i gnated swim

ming stro k es . Tra ining ta s ks for the study were selected from 
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the Purdue Perceptual-Motor Survey by Eugene G, Roach, Indiana 

University, and Newell C, Kephart, Glen Haven Achievement 

Center, Ft. Collins, Colorado(9), The Slo~ Learner in the 

Classroom by Newell c. Kephart(9), and from Exoeriments in 

Movement Behavior and Motor Learning by Bryant J. Cratty and 

Roberts. Hutton(S). The tasks were for use in gross - motor 

development. Tasks selected were the walking board, angels

in-the-snow, imitation of movements, and instruction in kin

esthetic practices. 

The selected training tasks have been used by Kephart 

and others for motor development of children and slow lea rn-

ers. However, the use of these training tasks is justified 

by the Yalett Psychoeducational Resource Program. This pro-

gram suggests that angels-in-the-snow and imitation of move-

ments be used as advanced activities for use as gross-mo tor 

and sensory-motor development and were not related to chrono

logical development. The training tasks were considered adequ

ate for college-age subjects. Imitative and exploratory exer

cises were selected to provide adequate body-spatial awareness. 

These tasks should furnish the student with additional body 

awaren~ss and control of movement in space . The exercises are 

designed to help the student learn laterality and to increa s e 

her awareness of body ima g e. The walking board is a training 

task that is also recommend ed for use in t he learning of latera

lity and directionality. It is suggested as a middle stag e acti

vity in developing sensory-motor integration in the Valett Progra m, 

To maintain balance on the board requires and accurate know-
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ledge of the difference between the right and left sides of 

the sides of the body. Added to the experiences of right and 

left in maintaining balance are the experiences of forward and 

backward in progress across the board. Directionality is very 

important in gross - motor development. When the backward dir

ection is introduced, difficult spatial orientation and spatial 

projections are required by the individual. Even though the 

walking board is a modification of a childhood game , it pre

sents the explanations for improvement in the stages of gross

motor development. 

Admi nistration and Description 
of Kinesthe s is Tests 

The pre-test of the Roloff Battery was administered 

to twenty-nine subjects the first week in February, 1970. 

The testing took place in the locker-rooms at the Sam Houston 

State University swimming pool. Graduate students and phys ical 

education ma jors acted as judges, timers, and assistants. 

Stations were set up in the various rooms and the subjec ts 

progressed from room to room for each test. 

The balance stick test had a total of twelve trials. 

The subject was asked to stand on one foot and hold herbal

ance as long as possible. The subject was timed from the mo

ment she lifted her foot and closed her eyes until her bala nce 

was lost. The total s core was recorded in seconds. At the 

next station the arm raising test was administered. The de

grees of variation from the horizontal were measured twice 



raising the right arm and twice raising the left arm. The 

total score is the sum of devia t ions on the four trials and 
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is record ed in degrees. A score of zero is a perfect score. 

Wei ght-shifti ng was performed at the next station. The sub

ject was a sked to place one-half of her wei ght on the scale. 

The score on the test is the sum of the devia t ions of the 

right foot and the left foot from the required weight. The 

score is given in pounds . At the last station arm circling 

was performed. The _subject tried to circle her arms in com

plete circles but in opposite direc ti ons so that one arm makes 

a complete circle going forward while the other arm makes a 

complete circle going backward. A rating scale was used for 

this test. Each of the tests was done in a closed area so 

that subjects who had yet to take them were not able to ob

serve, therefore were not aware of what was expec t ed of them. 

The post-test was administered in the same area and followed 

the same procedures. 

Jhe Tra ining Program 

The kinesthetic awareness training program was held 

for the experimental group the first fifteen minutes of the 

total class time two days a week for a six-week period. It 

was composed of four different tasks for the use in gross

motor dev elopment . The activities selected from the Purdue 

Perceptual-Motor Survey and The Slow Learner in the Cl as_§_room 

are the walking board, angels-in-the-snow, and imitation of 

movements. Experiments from Cratty and Hutton(5) consis t of 



38 

practice in kinesthetic instruction. Only a brief description 

of the progression and administration of the training tasks 

were given by the authors, therefore, it was left to the dis

cretion of the writer to program the information. Following 

is a brief outline of the training program. For detailed in

struction as to the progression and administration of the 

training tasks refer to Appendix B. 

Program: 

I. First Week 

A. Walking Board 
B. Imitation of Movements 

II. Second Week 

A. Angels-in-the-snow 
B. Walking Board 

III. Third Week 

A. Imitation of Movements 
B. Angels-in-the-snow 

IV. Fourth Week 

A. Angels-in-the-snow 
B. Kinesthetic Practice 

V. Fifth Week 

A. Angels-in-the-snow 
B. Kinesthetic Practice 

VI. Sixth Week 

A. Walking Board 
B. Imi tation of Movements 

The schedule was constructed so that the subjects would have 

received portions of each training task by the time they were 

rated for the first time on performance of the elementary back 

stroke and breast stroke . After the fifteen minute training 
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program the experimental group was given lessons following 

American Red Cross standards. The cont r ol g r oup did not re

ceive any ins tructi on in the training tasks, bu t simply fol

lowed a learning sequence in swimming as recommend ed by the 

standards of the Am erican Red Cross. 

The Swimming Program 

During th e si x-wee k perio d the control group and 

experimental group were given equal instructi on for the execu

tion of the elementary back stroke and the breast stroke. Th e 

strokes followed a learning sequence as pres cri bed by the 

American Red Cross for swimming and water s a fe ty programs. 

The first two weeks of th e program were devoted t o activities 

for adjustment to the water which involved bubble- blowing , 

rhythmic breathing , prone floating , back floating, finning , 

and the armstroke for the American Crawl. The elementary 

back stroke was introduced two weeks after the training pro

gram began which allowed for some transfer of learning . The 

whip kick was taught to the student s first and then the arm 

stroke was introduced . After several trials on ea ch the coordi

nation of the stroke was taught. The students received instruc

tion and practice on th e elementary back stroke for two weeks 

and then the breast stroke was presented. The whip kick was 

al s o used for t he breast stroke, but some adjustment wa s need

ed to perform t he kick in the prone posi ti on. The arm stroke 

was i nt roduced next and th en the coordinati on of the stroke. 

The breath ing was not introduced at this tim e . A detailed 
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outline of the instruction and practice schedule of the class 

is included in App endix c. 

Equality of groups in swimming proficiency was deter

mined by three Red Cross Water Safety Instructors at the be

ginning of the program. A checklist to rate quality of per

formance was used by the instructors. The differences between 

the means of the groups were subjec ted to the 11_i-ratio 11 and 

there was no significant differences in the groups in swimming 

ability at the begi nning of the study. 

Other rating sessions by the water safety instruc t ors 

were held approxima tely two we eks apart and on the da ys that 

instruction was first gi ven for the elementary back stroke and 

breas t stroke. It was felt by the author that an observable 

difference in arm placement possibly would be more apparent 

during the first periods of instruction for each stroke. There

fore, individual pra ctice of the strokes was not a definite 

limitjng factor. 

At the end of the six week period a final rating was 

held by the instructors to determine if there was any overall 

differences in the arm placement of the elementary back stroke 

and breas t stroke between the control group and the experiment

al group . Co mments by the ins t ructors and the mean scores of 

the groups fr om ea ch rati ng were used to determine the dif

ference s in performance of the groups . The results of all 

water safety instructor r at ings are listed in Appendix G and 

Appendix H. 



CHAPTER IV 

INTERPRETATION OF DATA 

This chapter contains t he comparison of the control 

and experimental groups at the beginning of the study and the 

results of the training program. In addition, it presents a 

comparison of the two groups in arm placement during the per

formance of the elementary back stroke and the performance of 

the breast stroke. 

Comoarison of the Grou ps at the 
Be.ginning of the. Study 

At the beginning of the study, all of the students were 

administered the Roloff Test Battery individually. The final 

test scores were used for equating the groups . A complete rec

ord of the raw scores collected for the individuals in the 

groups at the begi nning of the study is in Appendix D. 

Table I gives each group's total raw score, mean, dif

ference of the means, and standard deviation for the Balance 

Stick Pre-Test of the Roloff Test Battery. 
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Group 

Control 

Experimental 

The 

TABLE II 

COMPARISON OF THE PRE-TEST FOR 
THE WEIGHT- SHIFTI NG TEST 

No. Raw Mean 
Score Score 

14 261.50 18. 68 

15 344.50 19. 83 
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Diff . S • D. 

1.15 18.75 

experimental a.nd cont rol group appear to be equa l 

in ability on th e Weigh t Shifting Test after examination of 

the raw score totals . The resul ts were submitted to the!

test in order to determine if they were statistically equal 

at the beginning of the study.( See Table V) 

Table III contains test scores for all subjects on 

the Arm Circling Pre-Test of the Roloff Battery. Each group's 

total Raw score , mean score , mean difference , and standard 

deviation for the raw s cores is included in this table . 

Group 

Contro l 

Experiment a l 

TABLE III 

COMPARISO N OF THE PRE- TEST FOR 
THE ARM CI RCLI NG TEST 

No. 

14 
15 

Raw 
Score 

96 
99 

Mean 
Score 

6. 60 
6. 86 

Diff. S. D. 

0.26 2.38 
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The raw score totals and mean s cores from the exper

imenta l and control groups have been exa mined in Table III. 

Showi ng a mean difference of only 0.26 the groups appear to 

be equal in ability on the Arm Circling Test at the beginning 

of the study. 

Table IV gives each group 's total raw score, mean 

score, mean difference, and standard deviation for the raw 

scores on the Arm Raising Pre - Test of the Rol off Test Battery. 

The re sults were used in equating the groups at the beginning 

of the study . 

Group 

Control 

Experimental 

TABLE IV 

COMPARISON OF THE PRE-TEST FOR 
THE ARM RAISING TES 'T 

No. Raw Mean 
Score Score 

14 237 16.93 

15 208 13.87 

Diff. S. D. 

3.06 8.56 

The r aw score totals and mean scores from the experi

mental and control g roups are rea s onably close together and 

it appears t hat t he groups woul d be equa l in performa nce of 

the Arm Raising Test . The result s of the pre-test for Arm 

Raising Test were submitted to the !-rati o t o determine if 

there were any statistical significant di ffe rence s in t he 

groups at the beginning of the study.(See Table V) 



Table V gives the results of the mean scores of the 

experimental and control g roup which were submitted to the 

!-rati o statis t ical measurement. The tes t indicated the de 

gree of difference be t ween the experimental and control g roups 

a t the beg inning of the s t udy. 

Group 

Control 

TABLE V 

A TEST OF SIG NI FICANT DIFFERENCE OF 
THE RESULTS OF THE PRE-TEST 

OF THE ROLOFF BATTERY 

No . Test Item 

14 Balance Stick 
Wei g h t Shifting 

Experimenta l 15 Arm Circling 
Arm Raising 

Mea n t - ratio 
Diff . 

2 • .38 . 136 
1. 15 . 166 
0. 26 • 292 
3. 06 . 964 

*2.05 indicates significa nce at t he .05 level of con

fidence , 

..1,:. 

Disg_~ion of Re s ults , The beg inning swimming clas s es were 

c ho sen with the idea o f equating them as t o number o f subjects , 

length of class time, and kine s thetic ability , The Roloff 

Test B~ t ~ery was selec ted as an adequate mea s ure of kines th e t ic 

ability . The test r esul ts o f the battery were submitted to 

the ! - ratio . There was no si gnificant di f ference s be twee n th e 

experiment al and control g r oup s at the beg inning of the study 

as determined by the !-ra tio statis t ica l measurement . 



Comparison of t he Grouos Progres s 
Over the Training Period 

A comparison of the Pre-Test and Post- Test scores 

of the Roloff Test Battery was given to see if any improve

ment was made by each individual group . In order to deter

mine the changes in performance for the control and the ex

perimental groups 1-ratios were de t ermined by differenc es 

between pre-test and post - test scores for each group. This 

data for the Balance Stick Test o f the Roloff Battery is 

presented in Table VI . The table includes the mean scores , 

differences in mean scores, standard deviation and 1-rati o 

as a compa rison of the pre- test to post- test scores . 

TABLE VI 

COMPARISON AND A TEST OF SIGNIFICANT DIFFERENCE 
OF THE BALANCE STICK PRE- TEST TO THE 

POST- TEST SCORE OF EACH GROUP 
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Group Mean Diff , S , D. 1 - ratio 

Control 
Pre-test 78.03 31, 18 85 . 14 . 984* Post- test 109 , 21 

Experimental 
Pre- t est 80 . 41 149 , 55 177 ,02 2, 280* Post-test 229 . 96 

*2 . 05 indicates s i gnificance at the . 05 level of con-
fidence . 



47 

The mean scores o f the Balanc e Stick Test for the post 

test were higher than those of the pre- test . The difference 

betwe en the mean scores of the experimenta l g roup is ex t remely 

larg e . In compa ring th e results of the 1 - ratio t o the table 

of 1 the Balance Stick Test Scores for the control group were 

not significant . However, the e xperim enta l g roup result s were 

significant at the . 05 level of confidence. 

Table VII presents Pre-Test and Post-Test scores for 

the Wei ght Shifting Test of the Roloff Battery , The table 

includes the mean scores, difference in means, standard devia 

tions and the ! - ratio as a comparison of pre-test and post

test scores , 

TABLE VII 

COMPARISO N AND A TEST OF SI GNIFICANT DIFFERENCE 
OF THE WEIGHT SHIFTI NG PRE- TEST TO THE 

PCST- TEST SCORE OF EACH GROUP 

Group Mean Diff . S. D. !-rat io* 

Contro l 
Pre-Test 18 , 68 4 . 04 8,29 . 606* 
Post 7 Test 14. 64 

Experimenta l 
Pre- Test 19, 83 9 , 96 17.JJ 1.550* 
Post- Test 9 , 87 

*2.05 indicates signifi cance at the . 05 leve l 
confi dence . 

of 
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The mean scores for the post-test were lower than 

those of the pre-test and especially in the experimental 

group, The lower scores indicate improvement for this test, 

Yet, in comparing the results of the 1-ratio to the table of 

1, the results were not significant at the ,05 level of con

fidence. 

Table VIII includes the mean scores, difference in 

mean scores, standard deviations , and the 1-ratio as a com

parison of pre-test and post-test scores for the Arm Circling 

Test of the Roloff Battery. 

TABLE VIII 

COMPARISO N AND A TEST OF SIG NI FI CA NT DIFFERENCE 
OF THE ArtM CI RCLI NG PRE- TEST TO THE 

POST-TEST SCORE OF EACH GROUP 

Group 

Control 
Pre-test 
Post-test 

Experimental 
Pre-test 
Post 7 test 

Mean 

6,86 
6.72 

6.60 
7,74 

Diff. S. D. 

0.14 1.93 

1.14 2.23 

1-ratio 

0.20* 

1.37* 

*2.05 indicates si gnificance at the .05 level of 
confid ence , 

The mean s cores of the post - tes t for the experimenta l 

group were considerably hi gher indicat ing marked improvem ent . 

After submitting the results of the tes t to the 1-ratio sta-



tistical measure there was no significant difference at t he 

.05 level of confidence. 
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Table IX presents pre- test and post-test scores from 

the Arm Raising Test of the Roloff Battery. The mean scores, 

difference in mea n scores, standard deviations and the 1-rati o 

are presented in Table IX. 

TABLE IX 

COMPARISO N AND A TEST OF SIGNIFICANT DIFFERENCE 
OF THE ARi"vl RAISI NG PRE- TES ·r TO THE 

POST- TEST SCORE OF EACH GROUP 

Group 

Control 
Pre-tes t 
Post-test 

Experimental 
Pre-test 
Post-test 

Mean 

13.87 
12.93 

Diff. S.D. 

1.86 8.26 

0.94 7.11 

1-ratio 

.606 

.755 

*2.05 indicated si gnificance at the .05 level of 
confidence. 

Discussion _of Results. The mean score s for the post

test of arm raising were lower than those of the pre-test 

which indica t ed some improvement for this test. In comparing 

the results of the 1-ratio to the table of 1, the results were 

not si gnificant at the .05 l evel of confidence. 



In every instance the mean scores for the post-test 

scores of each individual test of the Roloff Battery were 

higher than those of the pre-test. Yet, in com paring the 

results of the 1-ratio statistical measurement , only the 

Balance Stick Test scores were significant at the .05 level 

of confidence. 

Comparison of the Group's Post- Test Scores 
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After the control group completed the six weeks course 

work and the experimental group completed six weeks of course 

work and body awareness training, they were again given the 

Roloff Test Battery. A complete record of the raw score s col

lected for the individuals in the g roups at the beginning of 

the study is in Appendix E. 

Table X includes each individual g roup's raw scor e, 

mean score, differences of mean score, and sta ndard deviation 

of the post-test s cores for the Balance Stick Test of the 

Roloff Test Battery. 



Group 

Control 

Experimental 

TABLE X 

COMPARISO N OF THE POST-TEST FOR 
THE BALANCE STICK TEST 

No . Raw Mean 
Score Score 

14 1638 . 00 109 . 22 

15 J449.40 229.96 
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Diff. S. D. 

120 . 74 197.24 

The mean score for the post - test of the experimenta l 

group is extremely hi gh er than the control group. It appears 

that there is significant improvement in this test, yet, scores 

were submitted to the 1 - ratio to determine if a si gnificant 

difference exis t . (See Table XIV) 

Table XI gives each group ' s total raw score, mean 

score , difference of mean scores , and standard deviation for 

the Weight Shifting Post-Test of the Roloff Battery. 

Group 

Control 

Experimental 

TABLE XI 

COMPARISON OF TH E PCST-TEST FOR 
THE WEI GHT SHIFTING TEST 

No. Raw Mean 
Score Score 

14 205 14 . 64 

15 148 9.87 

Mean S . D. 
Diff. 

4 . 77 8. 95 
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The raw sc ores, mean scores, mean difference, and 

standard deviation have been examined in Table XI . The scores 

for the experimental group are l ower indicating improvement. 

The results of the post-test of the Weight Shifting Test were 

submitted to the ~-rati o to determine if a significant 

difference was present .( See Table XIV ) 

The data in Table XII presents the results of the Arm 

Raising Test of the Roloff Battery. Included on the table 

a re the raw score totals , mean scores , mean difference , and 

standard deviations . 

Group 

Control 

Experimental 

TABLE XII 

COMPARISO N OF THE POST-TEST FOR 
THE ARM RAISING TEST 

No. Raw Mean 
Score Score 

14 211 15.07 

15 194 12. 93 

Mea.n S , D. 
Diff , 

2. 14 6, 64 

. From examination of this table it appears that no 

significant difference exists in the post - test scores, alth

oug h there was some improvement in the experimental g roup , 

Table XIII includes the post-test scores of the Arm 

Circling Test of the Roloff Bat tery for the c ontrol and the 

e xperimental group . 



Group 

Control 

Experimental 

TABLE XIII 

COMPARISO N OF THE POST-TEST FOR 
THE ARM CIRCLING TES 'r 

No . 

14 

15 

Raw 
Score 

94 

116 

Mean 
Score 

6.71 

7.73 

Mean 
Diff. 

1. 02 
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S. D. 

1 . 63 

The mean scores of the experimental group are only 

slightly hi gher indica t ing some impiovem ent . It appears 

that it will not be si gnificant at the . 05 level of con

fidence when submitted to the !-ratio statistical measurement . 

Table XIV presents the results of the post- t est 

comparisons of the Roloff Test Battery. The test scores 

were submitted to the !-rati o statistical meas urement . 

Group 

Control 

TABLE XIV 

A TEST OF SIGNIFICANT DIFFERENCE OF 
THE RESULTS OF THE POS T- TEST 

OF THE ROLOFF BATTERY 

No . Test Item Mean 
Diff . 

14 Balance Stick 120 . 74 
Weight Shifting 4.77 

Experimental 15 Arm Raising 2. 14 
Arm Circling 1.02 

! - ratio 

1.65 
1.38 
o. 86 
1 . 68 



54 

Discus sion of Results. In comparing the g roups the 

post-test scores were hi gher than the pre- test scores indica

ting a improvement for all groups with the experimental group 

making a greater improvement . The balance stick and arm cir

cling test had the most i mprovement , ye t , the improvement has 

not exceeded the . 05 level of confidence in any o f the tests 

o f the Roloff Battery. 

Compa ri son o f Grouos in Elementary Swimming 
Abili ty at t he. Beginni ng o f the Study 

At the beg inning of the study, all of the students 

were r at ed in swimming ability. Since no test battery exists 

to actually measure beginning swimming skills , it was neces 

sary to use a rating of proficiency by three water safety 

instruc t ors, Four r at ing sessions were held at approximate l y 

two week intervals . The instructors were not aware as to wh i c h 

students had received trai ni ng to hei ghten body awarene ss . 

They attempt ed to eva luate g roup differences in arm placement 

during the performance o f the elementary back stroke and the 

breast stroke . The mean and standard deviation of each g roup 

was compa red to determine if the g roups were equa l . A complete 

record ~f the r aw scores collected for the individuals in the 

g roups at the beg inni ng of the stud y is in Appendix F . The 

! - ratio was used to determine the deg ree of difference be

tween the g roups at the beginning of the study . 
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Table XV gives the raw score totals, mean scores, mean 

differences, standard deviations, and the resul t s of the 1-ratio 

statistical measurement , 

Group 

TABLE XV 

COMPARISO N AND A TES T OF SIGNIFICA NT 
DIFFERENCE OF TH E PRE- TEST FOR 

BEGINNI NG SWIMMI NG ABILI TY 

Raw 
Score 

Mean 
Score 

Mean 
Diff o 

S. D. 

Control 

Experiment al 

567 

644 

40,50 

42,94 
2,44 

1-ratio* 

, 063* 

*2,05 indicates significance at the ,05 level of 
confidence , 

Discussion of Results, Subjects chosen for the study 

were chosen on the basis of enrollment in beginning swimmi ng 

classes, When comparing the groups to the t-ratio, there was 

no si gnificant difference between the groups . This low degree 

of significance indicates that the groups were equal in per

formance of beginning swimming skills at the beginning of the 

study, 



Comparison of th e Groups QI} Arm Pla cement 
During Performan c e of. the 

Elementarv Back S t r oke 

The investigator felt that additional water safety 

instructor rating sessions should be given in order to test 

for improvement. Difference in improvement of the control 

and the experimental g roups in arm placement during perfor

mance of the elementary ba ck stroke and the breast stroke 

might be more no t iceable on the day the stroke wa s first 

introduced t o the g roups. After allowing time for practice 

this difference could possibly be diminished, therefore add 

itional rating sessions were scheduled. The second sess ion 

was given on t he day that the elementary back stroke was 

first introduced t o the students . The mea n scores were 

submitted to the ! - test to see if any sig nificant difference 

was present in the groups . 

Table XVI g ives each group 's r a w score, mean score , 

mean difference, and standard deviation from the rating 

sessions. The raw scores were submitted to the !-ratio to 

determine si g nifica nce at the .05 level of confidence. 



TABLE XVI 

COMPARISON AND A TEST OF SIGNIFICA NT DIFFEREI CE 
OF ARM PLACEMENT DU~I NG PERFO RMANCE 

OF THE ELEMEI~TARY BACK STROKE 

Group 

Control 

Experimental 

Raw 
Score 

84 

127 

Mean 
Score 

8.40 

9,77 

Mean 
Diff. 

1.37 

S. D. 

J,66 

57 

.1-ratio 

• 895-1:-

*2 ,05 indicates si gnificance at the ,05 level con
fidence. 

· Discussion gf Res ults . The wa t er safety ins t ruc t ors 

felt tha t t he exp erimental group had more precise movements 

in arm placement during performance of the element ary ba ck 

stroke. However , after comparing the groups to the !-ra t io 

statistical measurement, there was no significant difference 

indicat ed durine the performance of the elementary back stroke . 

Comparison of the Grouo s on Arm Placement 
During Per fo r mance of t he 

Breast Stroke 

During the t hird s ess ion t he wa t er safety instructors 

rated t he groups on arm placement during the performance of 

the breast stroke . The students were rated on their perf or

mance on t he fir s t da y that the stroke wa s in t roduced, Table 

XVII includes the re sults of thi s rating se ss ion. The .1-ratio 



was us ed to determine if any significa nt difference s exist 

between the groups . 

TA BLE XVII 

COMPARI SON AND A TEST OF SIGNIFICA NT DIFFERENCE 
OF ARM PLACEMENT' DURI NG PERFORMANCE 

Group 

Control 

Experimental 

OF THE BREAST STROKE 

Raw Mean Mean 
Score Score Diff . 

197 15 . 15 

21. 58 
6_.43 

259 

S . D. 

6. 73 

_i-ratio* 

58 

*2.05 indicates signifi cance at t he . 05 l evel of co n
fidence . 

Di s cuss ion of Results . The result s of t he _i-ra tio 

indicat es a very hi gh level of significa nce between t he groups 

in arm placement during th e performance of the breas t stroke . 

The water safety instruc tors comm ent ed that the experimental 

group had much bet t er a cti on on a rm movements . They also 

indicated t ha t the arm actions were more exac t in their place

ment of comi ng to shoulder level . 

Compa.ri son gf the _Grouus on Arm Plac ement 
Duri nR" the Fi nci 1 Perform:=rnc e of 
the El.ement2.ry Back Stroke 

The fina l wate r safety i nstruc t or r at ing sess ions were 

given after the s tudent s had r e cei ved ad di t iona l inst ruc t ion 

and pra ctic e for the elementa ry back stroke . The mea n scores 
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fro m th e r atings were submitted to the 1 - test t o de termine 

if any s i gnificant differ enc e exi s ts between the groups in 

arm placement during the performance of the elementar y ba ck 

s t roke . Table XVIII give s the result s of this rating session. 

The table i ncludes the r aw scor e t ota l , mean score s , mean dif

fer ence , standard devi ation , and the r esul ts of the 1 - r atio 

stati sti cal measurement . 

TABLE XVIII 

COMPA RISON AND A TEST OF SIGNIFICANT DIFFERENCE 
OF THE GROUPS ON ARM PLAC EMENT DU RI NG TH E FINAL 

PERFORi/lANCE OF ELEMENTARY BACK STROKE 

Group Raw Mean Mean S . D. 1 - r ati o 
Score Score Diff . 

Control 142 11. BJ 
1. 60 3. 61 1. 12 >'1-

Experim enta l 188 l J, 43 

*2, 05 i ndi cates si gnificance a t the , 05 level of 
confid enc e . 

* 

Discussion of Re sults , The scor es for the experimental 

group were higher and s ome improvemen t was noted in the per

formance of the expe rimenta l group over the cont r ol grou p , 

However , t he 1 - r at io of the re s ult s of t he final r ati ng were 

not significant a t the , 05 l evel of confidenc e , 
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Arm p l acement o f the breast stroke was rated by the 

water safety instruc t ors during the fina l session . There ha d 

be en two week s o f instruction and practi c e since the last ses

sion . Table XIX g ives the raw total scores , mean scores, mean 

difference , and standard deviation o f the s c ores from the rat 

i ng . The mean scores were submit t ed to th e 1 - test t o deter

mine i f any si gnificant diffe r ence e xist between the groups 

i n a rm placement . 

TABLE XIX 

COMPARISON AND A TEST OF SIG NIFICA NT DIFFERENCES OF THE 
GROUPS ON ARM PLACEMENT DURING THE FINAL PERFO RMANCE 

OF THE BREAST STROKE 

Group Raw Mean Mean S.D. 
Sc or e Scor e Di ff . 

Control 145 12.08 
0. 70 3. 696 

Experimental 1 79 12. 78 

1 -ratio* 

. 482* 

* 2 . 0 5 indicates signifi ca nce at the . 05 l evel o f con-
f idence . 

Discuss ion of Re sults . The extremely l ow !-r ati o f o r 

a rm pl acem en t of the brea s t stroke indicates no significant 

differences in th e groups . The water safety instru ctors c om

mented that until this rating session the experimental group 
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had looked much better in placement of the arms during perfor

mance of the breast stroke. 

Summary 

This study was desi g ned to compa re two g roups1 one 

group receiving a six-weeks training program of task s t o 

hei ghten kine s the t ic awareness in addition to the require

ments of a beg inning swi mming cours e and t he other g roup sim

ply completing the requi~ements of the beg inning swi mming 

course offered at Sam Houston State University. The study in

volved t he Roloff Te s t Bat t ery t o measure kines t hesis and the 

rating ses s ions by wat er s afety ins t ruc t ors to measure perfor

mance in the water. It was the intent of the investigator to 

determine to what deg ree the desi g ned training prog ram would 

hei ghten kinesthetic awareness and in turn improve arm place

ment of the elem enta r y ba ck stroke and the breas t stroke. 

The groups were administered the Roloff Tes t Bat t ery 

at the beginning of the spring , 1970 semester. A comparison 

of the final te st sco r es of the groups indicated that there 

was no si g nificant difference in the groups and they were equal 

on the factor s measured by the battery at the beg inning of the 

study. 

Each pre-tes t of the Roloff Ba t tery wa s compared to 

the corre s po nding post-tes t. These comparisons showed only 

the Balance Stick Test for the e xperimental g roup to ha ve 

significant improvement a t the .05 level of confidence. This 

improvem ent sugg ests that the selec t ed training prog ram which 
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included the ba lance beam contribu te d t o improvement in this 

area. 

The groups were also compar ed by water safety ins t ruc

tors at sess ions on the day the elementa ry back stroke and 

breast stroke were introduced t o determine any differ ences in 

performance of the strokes. No significant differences were 

observed between the experimenta l and control g roup s in r at 

ing s on arm placement during performance of the elementary 

back s t rok e . Yet, after observi ng during the first s ession 

the water safety instruc to rs agreed that t he experimental 

group had better action on arm mov~ment s a nd more precise 

placement during performance of the s trok e. The scores of 

the breast s trok e were submi tt ed to t he 1-test. The re s ul ts 

indica ted significance at th e ,05 and .01 levels of confi dence 

for the experi menta l g roup. The instructors rating th e grou ps 

had severa l comments . The arms during performance of t he 

breast stroke were more e xa c t coming to shoulder level, but 

the student did no t pull downward in the proper mann er. This 

could ha ve been a re sult of the t r a ini ng tasks which required 

a straight arm pull to shoulder level. All water safety in

structors agree d that t he experimenta l g roup had be tte r arm 

ac t ion while performing the strokes, 

The re su l ts of the fina l rating s of the elemen t a r y 

ba ck stroke and breast stroke were not s i g nificant , althoug h 

the re sults of t he elementa ry back stroke scores s howed a 

noticable impr ovement over the first rating. The 1-ratio for 

the breast stroke was surprisingly low. It was .48 2 and a 
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a 2._05 level of confidence was necessary for the score to be 

signifi cant . The water sa fety instructors had commented that 

although the breast stroke was no rmally more difficult for 

the student to learn, the experimental group looked better in 

arm plac ement during its performance. Instruc tors commented 

that until the final r at ing session the experimental group 

had looked and performed much better than the control group 

in relation to arm placement. 

The explanation for these results could be multifold. 

There had been recent changes by the American Red Cross in the 

teaching of the placement of arms duri ng performance of the 

elementary back s t roke and breast stroke. All of the instru c

tors had attended a renewal session in which they were taught 

these changes . The investiga tor also explained to the instru

ctors in de tail th e teaching method applied in this study, 

yet, it is probable that each instruct0r was "hazy" in hi s own 

judgement of the correct position for arm placement. 



CHAPTER V 

SUMMARY, CONCLUSIONS , AND RECOMMENDATI ONS 

Summ~r.,y 

The purpose of this s t udy i s to de te rmine if a body 

awareness training program will improve the performance of 

arm placement on the elementary back stroke and t he breast 

strok e. 

Procedures 

Thirty students pa rticipa ting in beginning swi mming 

cl a s ses were selected as s ubj ec ts for this stud y . The sub

jects were students at Sa m Hous t on Stat e University who had 

registe r ed for the clas s duri ng t he spring semester , 1970 . 

At the beg inning of the spri ng semes ter, all of t he 

subjects were divided int o a control g roup and experimental 

group . The g roups were gi ven the Roloff Test Batt ery for 

mea suri ng kinesth esis in coll eg e women . The fina l test s cores 

were use d for equati ng t he g roups . 

At the comple t ion of t he Roloff Test Batt ery the ex

peri mental g roup began a six week t r ai ning program desi gned 

to hei ghten body awa rene s . The t r ai ning prog r am for the ex

perimental group cons i sted of fifteen-mi nute s ess ions during 

ea ch clas s period for s ix weeks . It was compos ed of tasks 
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from the Purdue Perceptual-Motor Survey by Eugene G. Roach , 

Indiana Universi ty , and Newell c. Kepha rt, Glen Haven 

Achievement Cent er , Ft. Coll i ns, Colora do, and from 

Exoeriments in Mo vement Behavior And Motor Learnin~ by 

Bryant J. Cratty and Roberts. Hut t on. Tasks selected were 

the walking board, ang els-in- t he-snow, imitation of move

ments, and instruction in kinesthetic practi ce. 

During t he six-weeks period each g roup was g iven 

equal ins t ructions _for the execution of th e elementary back 

stroke and th e breast s t roke. The strokes were taught ac

cording t o the methods prescribed by the American Red Cro s s 

for swimming and water safety programs , 

At the comple ti on of the six-week s period each s ub

ject ir1 both experimental and control groups was re-test ed 

on the Roloff Test Battery, The results of these tests were 

compared to determine if there were significant differences 

within the grou ps. The difference between the means of the 

pre-test and post-test between the groups were also subjec ted 

to the 1-test, In all comparisons the five per cent level of 

confidence was chosen to de te rmine if any of the tests were 

significinto 

Swimming proficiency was determined by three Red Cross 

Safety Ins tructors who observed and rated the swimming perfor

mance and arm placement of each subject. Four rating ses s ions 

were held at approximately two week interva ls, The instruc

tors were not aware as to which students had received training 

to hei g hten body awareness, They attempted to evaluate g roup 



differences in arm placement during the performance of the 

elementary back stroke and the breast stroke. 

Results 

The results of the investigation were1 
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1. There was no significant differences between the 

experimental and control groups on the initial compa risons of 

the Roloff Test Battery. 

2. There was no sta t istica lly significant differen

ces between the pre-test and post-test scores within the con

trol group on the arm circling, ar~ raising, weight shifting , 

or balance s t ick tests of the Roloff Tes t Battery. 

3. There was no statistically si gnificant differen

ces between the pre- t es t and post-test scores within the ex

perimental group on the arm circling, arm raising , wei ght 

shifting tests of the Roloff Tes t Battery. 

4. There was significant improvement at the ,05 level 

of confidence between the pre-test and post-test scores with

in the experimental group on the balance stick tests of the 

Roloff Tes t Battery. 

5, There was no statistically significant differen

ces between the post-test scores of the experimental and con

trol groups on the a rm circling , arm raising , wei ght shifting , 

or balance stick tests of the Roloff Te s t Battery. 

The results of the swimming rating scores1 

1. There was no significant differences between the 

experimental and control group in the initial comparison made 
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by the Water Safety Instructors. 

2. There was no statistically significant differen

ces in the groups between the scores for arm placement of the 

elementary ba ck stroke on the initial rating session. 

J. There was si gnificant improvement at the .01 lev

el of confidence between the scores for arm placement of the 

breast stroke of the experimental group on the initial rating 

session. 

The result of the final swimming rating scores1 

1. There was no statis t ically significant differen

ces be t ween the experimenta l and control groups for arm place

ment of the elementary back stroke. 

2. There was no statisti cally significant differen

ces be tween the experimental and contro l groups for arm place

ment of the breast stroke. 

Conclusions 

Within the limitations of this i nvestigation it ap

pears that the follo wing conclusions can be made1 

1. The body awarene s s training program demonstrated 

very little effect in improving the kinesthetic abili t y cf an 

individual aft er six weeks o f training . 

2. It appears that tasks from the body awareness 

training program demonstrated some effect in improving the 

balancing ability of an individual after six weeks of train

ing . 

J. The body awareness training program demonstrated 



very little effect in improving the arm placement during 

performance of the element ary back stroke. 
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4. The body awareness training program demonstrated 

some effect in improving the arm placement during performance 

of the breast stroke . 

Recommenda t ions for Fur th er Study 

Considerably more research is needed to inves tiga t e 

the effe c ts of bod ~ a wa rene s s tra ini ng upon the effec ts of 

arm pl a cem ent during performance of selected swimming strokes . 

A weakness in this stu~y wa s in the desi gned procedures which 

did not allow enough time for t he training prog ram to take 

effect. The procedure which the study was desi gned to fol-

low did not allow enough time for t he beginning swimming skills 

t o be learned properly before attempting the more advanced 

strokes . 

Other areas of possible study are: 

1 . Future studies should be conducted using the sa me 

length of training period , but a l lowing more time for the in

struction of beginning swimming skills before introducing t he 

selec~ed swimmi ng strokes for rating by the instructors , 

2 , Future studies should be cons idered using t he 

same length of training period , bu t allowing more time for 

administration of t he training prog ram to the group before 

introduci ng the selected swimming strokes for r a ting by the 

instructors , 

J. Future studies similar to the one reported should 



be conducted with consideration given t o any effects that 

body fat and bouyancy would have in the learning of selected 

swimming strokes . 

4 . Future studies similar to the one reported s hould 

be cond ucted with considerat ion gi ven to arm and leg coordi 

nation . 
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ROLOFF TEST BATTERY 

Balance Stick 

A stick which is one inch square and twelve inches 

long is securely taped to the floor with adhesive tape , The 

subject is given the following verbal directions• 

Stand with your foot lengthwise on the stick, When 

your foot is secure, close your eyes and lift the 

other foot off the floor and hold your balance as 

long as possible, You may do anything you like 

as long as you do not open your eyes or touch the 

floor with any part of your body, You will be tim

ed from the moment you lift your foot from the floor 

until you open your eye s or touch the floor, You 

may have one practice with your ri ght foot and then 

three test trials, and then one practice with your 

left foot and three test trials . Then, there will 

be three more trials on each foot, Your score will 

be the total time on 12 trials . 

One demonstration is given while giving instructionso The 

subject is timed from the moment she lifts her foot until 

she opens her eyes or touches the floor. There are 12 trials 

which make up the total scores three right, three left, three 

right, three left, The total score is recorded in seconds, 
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Arm Raising 

The subject is given the following verbal instructions, 

Raise your ri ght arm out Eideward to a horizontal 

position with the palm facing down. The instructor 

faces the subject and uses a goniometer to determine 

how far the subject has deviated in raising her arm 

to the horizontal. A line from the shoulder joint 

to the base of the thumb should be parallel with the 

floor. The deviation is recorded as degrees of dev

iation from the horizontal. The arm is lowered and 

the test is repeat ed, Then the test is given twice 

using the left arm. The total score is t he sum of 

deviations on the four trials and is recorded in de

grees. A score of zero is a perfect score. 

Weight Shifting 

The equipment for this test consists of a bathroom 

scale and a block of wood one foot long and ha lf a foot wide. 

The thickness of the block is that which will make the block 

the same hei ght as that of the scale platform. The block is 

placed· next to the scale so that they are side by side, with 

the block on the left side. The subject places her left foot 

on the block and the ri gh t foot on the scale. One demonstra

tion is made while the following verbal instructions are givens 

Stand on the scale so her weight can be determined. 

Then put your left foot on this block of wood and 



78 

place just enough weigh t on your right foot to run 

the scale up to __ pounds , You may ha ve two pra c-

tices to run the scale up to pound s and then 

you will be asked t o start with the scale at zero, 

look away and try to run the scale up to the same 

wei ght , As you see, it is hard to hold the scale 

steadily so you will have to say " Now" when you 

think you have the scale where you want it. 

The subj e c t is t old to place one-half of her weight 

on the scale, but is not t old that the required wei ght i s 

one-half of her own wei ght. The test is repeat ed on the oth er 

side of the scal e with t he left foo t on the scale. The scores 

on the te s t are the sums of the deviations of th e ri ght foot 

and the left foot from the required wei ght, one-half of the 

subjec t 's weight. The score is given in pound s . A perfect 

score is zero. 

Arm Circling 

The instructor gives one demonstra tion of this test 

while giving the followi ng verbal instruc t ions , 

Try to circle your arms in comple t e circles but in 

opposit e directions s o that one arm ma kes a comple t e 

circle g oi ng forward while the other arm makes a com

plete circle going backward, It will look like this . 

(d emonstration) 

The subject i s not allow ed to do t he exerci se with th e 

instructor , The instr uc t or r ates the subject on her perform-
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ance using th e following 9- point scale in which ea.ch attempt 

to do the exercise is considered as a tria l 1 

Ra.ting Scale for Arm Circling Test a 

9- Performed in good form on first attempt . 

8- Performed in good form on second attempt . 

?-Performed in fair form on second attempt . 

6- Performed in fair form on third attempt . 

A se cond demons tration is given if the subject has 

not performed the exercise after three attempts . 

5- Performed in good f orm on fourth attempt. 

4 - Performe d in fair form on fifth attempt . 

J- Performed in po or form on sixth attempt . 

2- Pe r formed i n po or form on seventh attempt . 

1-Subject unable to perform exercise in seven attempt s , 



APPENDI X B 

P RO GRESSION AI':D AD:Yl I NIS 'l'RA TI ON OF TRAI NI 1/G PROGRAM 

80 



THE TRAINING PROGRAM 

First Week 

Walking Board Training 

1. Walk forward on beam , arms held sideward . 

2. Walk backward on beam , arms held sideward . 

J. Wa l k forward with l eft foot alwa ys in front of 
r ight . 

4. Walk backward with hands on hip . 

5. Walk forward t o center , kneel on one knee , rise 
and c ont inue to end of beam . 

Imitation of Movements 

Movements should be made promptly and with definite 

ness . I nstructor should observe hesitations . Look 

esp e cially f o r abortive movements . Movements are per

forme d with th e u se o f a mirror for c orre c tion purpose s . 

2 

4 6 
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Second Week 

An~els - in- t he- s now 

Bila te r a l Movements 

The stud ent lies flat on he r back on the floor wi th 

82 

her feet t og ether . She is then asked t o move her arms 

apart as far as she can keeping her e lbows stiff . En

cou r ag e the student to pre ss against t he floor wi th 

her a r ms as she moves t h em . Ask her to move her l egs 

as f a r apa r ~ as she can , Mov e f ast - Move sl ow . When 

the s tudent brings her feet togethe r, encourage her to 

"click her hee l s ." When she brings her a r ms down t o 

her sides , encourage her t o slap her sides . By this 

means , awareness of body pa rts ca n be increased through 

the addition of tactua l s timulation . Al s o, awarenes s 

of the differences be tween a body- body con tact and a 

body-ou tsi de objec t conta ct ca n be height ened. Now 

combine arm a nd leg movements . In t his pha s e she is 

aske d to move her leg s apart a nd at the s a me time mo ve 

her arm s over he r head. Sh e then mov es he r leg s t o

~e the r and at t he s am e time brings her arms down to 

her sid es . She is ask ed t o coo r dinate the s e two move 

ment patte r ns s o that her legs a r e apart at the s ame 

time that her ha nd s come togeth er above h er head , As 

her he el s touch , a t the same time her hands touch her 

side s , The arm mov ements must take a s long a s , and no 

long er t ha n, t he leg mov ements , 
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Walking Board Tr aining 

1. Hop on rig ht foot, t he full l engt h of beam . 

2. Hop on left foot the full l ength of beam , tuYn 
aroun d a n d hop back . 

3. Hold a wand three feet high . Walk fo rwa r d , hands 
on hips , and pass under th e bar . 

4 . Wal k beam forwa rd , eye s closed . 

Third We ek 

Imi ta t i on _of Movements 

See description of movements on pag e 75 • 

7 8 9 

10 11 12 

Uni lateral and Cro ss-lateral movements 

Student moves her ri ght leg only t o th e ex t ende d posi 

tion. The n ask her t o re t urn i t . Always stop at the 

end of any movement . Then a sk her to do the same with 

.her left leg only , then her right arm onl y , t hen her 

left arm only . Some students will have difficul ty 

moving one leg or one a rm without movi ng the o th er . 
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Introduce cross-latera l movements . Ask her to move 

her l eft l eg and ri ght arm t ogether . Then ask her 

to move her ri g h t l eg and left arm . Al te r th e time . 

Ask the student to move fast, then slow. Ask the 

stud ent to turn over facedown on the floor and re 

pea t all the exerci s es i n this new position . Then 

place a pillow und er the abd omen so that by raising 

her shoulders a nd legs she can be free of the floor 

except for the pivot provided by the support. The 

entire series of exercises should be repea ted i n 

this position. Now she has added anti - gravity fac

t or which require s a g reater muscle tonus through

ou t all the muscle systems involved. The exercis es 

are designed to help the child learn l at e rality to 

inc rease her awareness o f her body image . It can 

as s ist herin discovering her extremi t ies and bec o~

ing aware of th e ir position in space rela ti ve t o her 

body. 

Fourth Week 

1. Walk the beam ba c kward with an erase r balanced 
on t he back of ea ch hand . 

2. Walk beam sideward , eyes clo s ed. 

J. Walk beam backward , eyes closed . 

4. Wa lk backward with arms folded on chest . 



Kine stheti c Training 

The subjects were shown the locations of various de 

g re es on a large cardboa rd protractor. They were 

the n bli ndfolded and ask to trace the location of the 

appointed positions with their hand .( 5 ) 

Fifth Week 

A combination o f t he bilateral , unilateral , and cross

lateral movements were u sed as described before . 

Kines th etic Training 

Same training a s described before . 

Sixth Week 

Walking J3oa_rg_ Training 

1, S tand on ri gh t f oot, eyes closed, and record num
ber of seconds balance is maintained . 

2, Walk beam sid eward l eft , eyes clos ed . 

3, " Cat Wa lk" on beam, walk on "all fours" wi th 
hands and feet on bea m. 

4, Stand on beam, one foot in a dvance of the other, 
e yes closed and record number of se c onds balance 
is maintained, 

I mitation of Movement s 

Stud ents were asked to assume desi gnated moveme nts , 

1-6, page 75 , lieing on the floor on their ba c k . Em

phasis was placed on their awar eness o f movements at 

the shoulder l e v el , 
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8? 

PROGRESSION OF THE SWI MM ING PROGRAM 

First }.'/eek 

Rating for equality of groups by wa t er safety instruc
tors . 

Beginning swimming skills of floa t ing , rhym t hic breath
ing , opening eyes under water, bubble blowing , begin
ner arms t roke. 

Coordina tion of the American crawl. Rhymthic breath
ing . 

Second rating by water safety instruc t ors a s the ele
mentary back stroke was introd uced. 

Third Week 

Practice of whip kick , armstroke for elementary back 
stroke , and coordination of stroke . 

Third ra ting by water safety instructors as the breast 
stroke was introduced. 

Fourth Week 

Prac ti ce of whip kick, armstroke for breas t stroke, 
and coordination of stroke. Review of elementary back 
stroke. 

Review of breast stroke and elementary back stroke. 
Practice of American crawl . 

Fifth Week 

Practic e in performance of American crawl, elementary 
back stroke and breast stroke. 
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Si xth Week 

Fi na l ra ting by i nst r uc t ors on el ementa ry ba ck s t roke 
and breast stro ke . 
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Subjects 

1 2 3 

1. S.B. 4 . 7 2. 8 2. 8 

2. D.B. 15. 6 26 .0 4.1 

3. L. D. 5. 1 2. ; 3 • l~ 

4 . D. E. 1.1 3.2 1 . 8 

5. R. H. 4 . 5 2.2 1.5 

6. D. J . 4 . 2 10 . 8 4 . o 

7. B.K. 1.9 2.5 1.7 

8. E. L. 2. 9 5. 0 4.2 

9 . D.O. 3. 3 3.2 5.4 

10. M. R. 2. 1 2.5 3.2 

b. 1. v.s. 2.3 6. 8 10.6 

b. 2. G.S. 2. 6 2.2 1.9 

11 3. S. T. 1.9 3.5 7.2 

1.4 . J. T. 25. 3 16. 3 8. 5 

Pre-Test Scores of Balance Stick Test 
of Control Group 

Tri a ls 

4 5 6 7 8 9 10 
I 

4 . 6 2.2 4 ? 
1.7 1 3.7 4 . 5 4 . o . -

3. 2 4.7 i. e 6.5 24 .'+ 2. 6 7.5 

• 5 . 6 .7 J .O J . 2 5.6 1.5 

2.4 1. 8 3.9 3.5 2.7 4 . 2 5. 2 

2.2 3.0 2.1 2.9 3 • lJ, L L~ 3. 2 

1.9 10.5 4 . J 4.6 29. 6 · 54 . 6 10.0 

3 • I.J- 8. 6 2.4 1.7 2.9 1.5 8. 6 

3. 8 6 . 6 8.7 1.3 9.5 14. 6 9 . J+ 

1.6 2.6 2.1 2.0 7. 9 2.4 3.3 

2.9 3. 9 4 .0 3.4 2. 7 2.7 2.0 

6. 6 12.7 10.9 10.1 12 . 4 4.7 3.2 

3.5 2.9 14.1 4 . 9 12.7 5. 8 2.3 

2.3 3.2 3. '+ 2.0 1. /.} 2.9 7.9 

2.3 9.3 4.7 11.7 4.5 5.5 5.9 

11 12 

4 . 8 3. 0 

20.5 9.0 

.7 1.2 

2.7 2.0 

2.3 4.0 

42.1 106. 1 

2.1 5.5 

10.5 6. l 

2.9 2.2 

3.5 15 . 4 

20.4 15.3 

20 .1 2.2 

. 9 1.9 

6.6 3.1 

Tota l 

43. O 

125.9 

27 . 8 

34 . 5 

32 .7 

282. 7 

42.8 

82.6 

38. 8 

48 .3 

116.0 

75.2 

38.5 

103.7 
'° 0 



Subjec t s 

1. S . B. 

2. D. B. 

3. L. D. 

4 . D. E. 

5. R. H. 

6. D. J . 

7. B. K. 

8. E. L. 

9. D. O. 

10 . M • P. • 

11. v. s . 

12. G. S . 

13. S. T . 

14 . J • T. 

Pre- Tes t Score s of Wei gh t Shifting 
Test of Cont ro l Group 

Wei ght Ri ght Left Devi a ti on Deviat ion 
Trial ·r r ia l Ri ght Left 

119 50 . 0 73. 0 - 9. 5 13. 5 

126 63. 0 68. 0 o. o 5.0 

122 58 . 0 58 . 0 - 3. 0 -3.0 

122 54 . o 58. 0 - 7. 0 -3. O 

124 47 . 0 44 . o -1 5. 0 - 18. o 

143 74 . o 55 . 5 3. 5 -16 . 0 

123 58. 0 100 . 0 -3.5 38.5 

107 44 . 5 52. 0 - 9. 0 -1.5 

146 65. 5 68. o - 7. 5 -s.o 
112 56. 0 38.0 o. o - 18.o 

147 69. 0 93 . 5 - 4 . 5 20. 0 

104 55 . 5 56. 0 3.5 4 . o 

117 45 . 0 45 . 5 -1 3.5 - 13. O 

130 70 . 5 83.0 5.5 18.0 
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Total 

23. 0 

5. 0 

6. 0 

10. 0 

33. 0 

19. 5 

42.0 

10. 5 

12. 5 

18. 0 

24 . 5 

7. 5 

26. 5 

23. 5 



Subjec ts 

1 . S, B, 

2. D. B. 

J. L . D. 

4 . D. E, 

5. R. H. 

6. D,J . 

7. B. K, 

8 . E. L. 

9. D. O, 

n.o . M. R. 

Ill. v.s . 

n. 2. G,S . 

tL J. S . T. 

14. J . '!'. 

Pre- Test Score of Arm Ra ising 
Tes t of Control Group 

Ri gh t Ri ght Left 
Trial Trial Tri,11 

- 1 - 2 -4 

- 1 -2 - 5 

J 4 J 

J 2 J 

J J - J 

11 11 17 

- 1 -1 1 

10 5 4 

- J - 1 - 5 

- 4 - 4 4 

- J - 4 - 2 

- 2 - 5 - 7 

1 0 5 

- 5 - 5 - 6 

92 

i . --
Left Tota l 
Trial 

4 11 

- 6 14 

5 15 

2 10 

- 10 19 

9 48 

1 4 

6 25 

-5 14 

-J 15 

- 7 16 

- 1 15 

J 9 

- 6 22 



Subjec ts 

1 . S. B. 

2 . D. B. 

3. L. D. 

L!-. . D. E • 

5. R. H. 

6. D. J . 

?. B. K. 

s. E, L. 

9 . D. O, 

10 . • R • 

11. v. s . 

12. G. S 

1 J . S . T. 

14 . J . T. 

Pre- Test Scores of Arm Circling 
Test of Control Group 

Rating Score Accordi ng 
To 9 Point Scale 

8 

9 

3 

8 

7 

9 

4 

4 

8 

7 

8 

7 

8 

6 
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Subjec t s 

1. R. A. 

2. K. B, 

3. G. D. 

L!, .. W.H. 

5. G. E. 

6. R. J. 

7. R. J . 

8. D. K. 

9. B, L. 

10. B. M, 

11. L. M. 

11 2. V. T. 

113 . J • T • 

14. P. W. 

15 . M. A. 

Pre- Test Scores of Wei ght Shifting 
Test of Experimenta l Group 

,'/ei ght Ri gh t Left Devia t ion Deviation 
Tri a l Tri a l Ri ght Left 

115 53 . 5 53 . 5 - 4 . o - 4 . o 

112 45 . 0 35 . 0 - 11. O - 21.0 

118 30.0 49 . 5 - 29 . 0 - 10.5 

93 45 . 0 31.5 1.5 - 15 . 0 

131 55 . 0 47 . 0 - 10 . 5 - 18 . 5 

115 45 . 0 68 . o - 10.0 12 . 0 

110 45 . 0 54.o -10 . 0 -1. 0 

141 7s . o 76.0 7. 5 5. 5 

185 66.o 95 . 0 26 . 5 2. 5 

158 68. 0 60 . 0 - 11.0 - 19 . 0 

174 88 .5 72 . 0 1. 5 - 15 . 0 

136 70 . 0 66 . o 2. 0 - 2. 0 

159 55 . 0 72 . 0 23 . 0 6.o 

130 68 . o 67. 0 3. 0 2. 0 

110 74 . o 81.0 3. 0 10. 0 
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Total 

s . o 

32 . 0 

39 . 5 

16 . 5 

29 . 0 

22 . 0 

11 . 0 

13. 0 

29 . 0 

30 . 0 

16 . 5 

4 . o 

29 . 0 

5. 0 

13 . 0 



Subjects 

1 . R.A. 

2 . K . B. 

3. G. D. 

4 . W. H. 

5. G, H, 

6 . R. J . 

7. R. J . 

8 . D, K, 

9 . B, L. 

10 . B. M, 

11. L. M. 

12 . V, T, 

13 . J , T, 

14 . P , W, 

n. 5. M, A, 

Pre- Test Scores of Arm Raising 
Test of Experimental Group 

Right Ri gh t Left Left 
Trial Trial Tri a l Trial 

- 3 - 5 0 8 

- 2 - 2 - 3 - 11 

- 3 - 3 - 5 - 6 

- 4 - 8 - 3 - 4 

- 3 - 4 - 4 - 2 

-2 - 3 - 7 . - 9 

0 0 - 2 - 4 

- 1 0 - 4 - 3 

- 7 - 6 - 2 - 5 

1 1 8 4 

-3 2 1 1 

- 5 - 8 -4 - 5 

- 6 - 7 10 3 

2 2 - 1 - 5 

5 2 1 3 
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Total 

16 

1 8 

17 

19 

13 

21 

6 

8 

20 

14 

7 

22 

26 

10 

11 



Subject s 

1. R. A. 

2 . K . B. 

J . G. D. 

4. W. H. 

5. G. H. 

6. R. J . 

?. R. J . 

8 . D. K . 

9. B. L. 

n. o. B. M. 

n.1. L. M. 

n. 2 . V. T. 

lJ . J . T. 

14 . P. W. 

ll.5 . M. A. 

Pre- Test Scores of Arm Ci rcling 
Tes t of Experi mental Group 

Rating Score Accordi ng 
To 9 Point Scale 

9 

7 

8 

4 

8 

6 

1 

2 

6 

4 

9 

8 

9 

9 

9 

97 



APPEf DIX E 

RECORD OF TH E POST- TEST OF THE ROLOFF TEST BATTERY 

98 



S
u

b
je

c
t 

1 
2 

1.
 

S
.B

. 
15

.0
 

16
.0

 

2
. 

D
.B

. 
3.

5 
23

.5
 

3
. 

L
. D

. 
2

.2
 

3
.7

 
4

, 
D

.E
. 

2.
5 

4
.o

 

5.
 

R
.H

. 
1

.5
 

2.
0 

6
. 

D
.J

. 
40

.0
 

14
.5

 

7
. 

B
.K

. 
3.

3 
2.

5 

8
. 

E
.L

. 
1

.2
 

3.
0 

9
. 

D
.O

. 
1

.9
 

3
.7

 

10
. 

M
. R

. 
3.

2 
5.

5 

11
. 

v
.s

. 
17

.0
 

1
.5

 

12
. 

G
.S

. 
2.

3 
12

.0
 

13
. 

S
.T

. 
3.

0 
15

.0
 

14
. 

J 
• T

. 
5.

0 
s

.o
 P

o
s
t-

T
e
st

 
S

co
r

es
 

o
f 

B
al

an
c

e 
S

ti
ck

 
T

e
st

 
o

f 
th

e
 

Co
n

tr
o

l 
G

ro
u

p
 

T
ri

a
ls

 
3 

4 
5 

6 
7 

8 
9 

10
 

9
.0

 
6

.3
 1

0
.1

 
5.

0 
9

.0
 

8
.1

 
9

.5
 

7
.5

 
13

.6
 

1
.5

 
4

.0
 

9
.2

 
2

.5
 

4
.o

 
2.

3 
53

.5
 

5.
0 

2
.2

 
1

.5
 

1
.5

 
2.

7 
3.

5 
1

.5
 

2.
2 

2.
2 

2
.0

 
3

.0
 

8
.7

 
1

.0
 

3.
7 

6
.3

 
7.

7 
2.

5
 

1
.7

 
3.

3 
4

.o
 

1
.5

 
4

.0
 

2
.1

 
2

.0
 

20
.5

 2
4

,7
 

7.
2 

20
.1

 
37

.1
 

24
.o

 4
8

.2
 9

0
.0

 
4

.o
 

6
.6

 
4

.2
 

4
.4

 
1

.2
 

2
.5

 
7.

5 
13

.0
 

1
0.

2 
2.

5 
2.

0 
1

.0
 

1
.0

 
1

.2
 

6
.o

 
3

.5
 

3
.5

 
2.

5 
2.

2 
1

.5
 

4
.o

 
5

.0
 

4
.o

 
3.

0 

.7
 

2
.5

 1
2~

. 0
 

2.
7 

1
. 6

 1
9

.2
 1

0
.0

 1
5

.0
 

81
.5

 1
4

.o
 

31
.1

 
4

.0
 

5.
5 

11
.9

 1
6

.4
 

31
.1

 
16

.5
 2

5
.0

 1
2

.0
 1

2
.0

 2
5

.0
 5

2
.0

 
6

.o
 3

0
.0

 

31
.0

 .
 2

. 0
 

2.
0 

1
.5

 
5.

0 
2
1

.0
 

5.
5 

5.
1 

2.
5 

5
.3

 
1

. 6
 

2.
5 

5
.4

 
7.

5 
1

.5
 

7
.0

 

11
 

12
 

l~
. 
0 

8
.o

 

32
.5

 
40

.0
 

1
.5

 
3.

5 

5
.2

 
4

.o
 

3.
5 

3.
5 

75
.0

 
20

.5
 

1
.5

 
3.

5 

1
.0

 
8.

5 

4
.2

 
3.

0 

14
.o

 
2.

5 

2.
6 

10
.2

 

4
.o

 
27

.0
 

9
.2

 
2

.0
 

2.
5 

2.
5 

T
o
ta

l 

10
7

.5
 

19
0

,1
 

31
.

0 

50
.3

 

31
.6

 

4
29

.8
 

54
.2

 

41
.1

 

38
.5

 

90
.9

 

53
.8

 

26
3.

8 

10
4

.3
 

90
.9

 
'° '° 



Post-Test Scores of We i ght Shifting 
Test of Control Group 

Subject Weight Ri,ght 
Tr ial 

Left Deviation 
Tri a l Ri ght 

1 . S.B . 121 70 50 9. 5 

2 . D. B. 126 65 58 2 . 0 

J . L. D. 122 4 8 63 - lJ . 0 

4 . D. E. 124 61 62 - 1 . 0 

5 . R. H. 125 50 50 - 12 . 5 

6 . D. J . 145 90 71 17 . 5 

7 . B. K. 124 60 50 -2 . 0 

8 . E. L. 108 50 4 6 - 4 . o 

9 . D,0 . 148 60 50 - 14 , 0 

10 , M. R, 113 68 56 11.5 

11. v. s . 150 73 75 - 2 . 0 

12. G, S , 108 40 35 - 14.o 

1 J . S . T, 118 62 58 J . 0 

14 , J • T, 137 70 68 1.5 

100 

Deviation Total 
Left 

11.5 21 

- 5 . 0 7 

2 . 0 15 

o . o 1 

- 12 . 5 25 

- 1.5 19 

- 12 . 0 14 

- 8 . o 12 

- 24 . o JS 

-, 5 12 

0 , 0 2 

- 19 , 0 JJ 

-1. 0 4 

- .5 2 



Subjec ts 

1. S. B. 

2. D. B. 

3. L. D. 

4 . D. E. 

C: R. H. .,I . 

6. D, J , 

7 . B. K. 

s. E. L. 

9. D, O. 

10. M. R. 

11. v.s . 

12 . G. S . 

13. S . T. 

14 . J . T. 

Pos t - Te s t Scores of Arm Rai s i ng 
Tes t of Contr ol Group 

Ri gh t Ri ght Lef t 
Tri a l Tr ial Tri a l 

0 5 - 3 

- 8 - 4 - 4 

7 - 5 3 

- 5 - 2 - 3 

- 2 3 1 

6 5 5 

2 1 4 

9 8 4 

- 2 - 1 -4 

- 2 - 3 - 4 

5 - 1 3 

1 -5 8 

4 5 1 

3 1 4 

101 

Left Total 
Tri a l -

- 6 14 

- 8 24 

- 5 20 

- 5 15 

1 7 

5 21 

3 15 

3 24 

- 3 10 

- 3 12 

- 1 10 

-4 18 

- 1 11 

- 2 10 



Sub j ects 

1 . S. B, 

2 . D, B, 

Jo L, D, 

4 . D, E, 

5. R, E, 

6 . D, J , 

7, B, K, 

8 . E, L. 

9 , D,O . 

1 0 . .'l . R • 

;11. v. s . 

P.. 2. G. S. 

P-J . s . T. 

P..4 . J . T. 

Post- Test Scores of Arm Circling 
Test of Control Group 

Ra t i ng Sca l e Ac cor di ng 
To 9 Poi nt Sca l e 

4 

9 

6 

5 

9 

8 

5 

6 

8 

9 

8 

8 

6 

J 
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Post- Test Scores of Weight Shi ft i ng 
Tes t of Experimental Gr oup 

Subj ec t VI ei ght Ri ght Le f t Devi at io n 
Trial Tri a l Ri ght 

1 . R, A. 121 59 64 - 1.5 

2 . K, B. 114 53 55 - 4 . 0 

J . G, D, 120 58 60 -2 . 0 

4 . W. H. 94 44 40 - J . 0 

5. G, H. 135 59 62 - 8.5 

6. R,J . 112 60 58 4 . o 

7. R.J . 112 50 50 - 6. o 

s. D. K. 1J4 50 67 -17 . 0 

9 . B. L. 192 95 96 -1. 0 

l 0. B. iv. . 164 70 75 - 12 . 0 

11 . L. r,r; . 170 83 80 -2 . 0 

12. V. T. 135 70 55 2.5 

13. J ' T. 160 75 70 - 5. 0 

l 4 . P. W. 136 60 66 - 8. 0 

~5. !.½ , A, 139 61 69 -. 5 

104 

Devi ation Tota l 
Le ft 

J . 5 5 

- 2. 0 6 

o. o 2 

- 7. 0 10 

- 5- 5 14 

2. 0 6 

- 6 . o 12 

o. o 17 

o.o 1 

- 7. 0 19 

- 5. 0 7 

- 12 . 5 15 

- 10 . 0 15 

- 2. 0 10 

-. 5 9 



Sub j ects 

1. R. A. 

2. K. B. 

3 . G. D. 

4 . W. H. 

5. G. H. 

6 . R. J . 

?. R. J , 

8 . D. K, 

9. B. L. 

10 . B. M, 

11. L. M. 

12 . V, T. 

1 3. J . ·r. 

14 . P. W. 

1 5 . f,1, A, 

Post- Test Scores of Arm Ra is i ng 
Te s t of Exper imental Group 

Ri ght Ri ght Left 
Tri a l Tri a l Tri a l 

0 0 - 1 

- 7 - 6 - 8 

- 5 0 -4 

- 3 - 5 -11 

- 3 - 2 - 2 

- 5 0 -3 

2 1 0 

- 3 - 5 0 

- 4 - 4 - 4 

0 1 2 

- 3 - 4 - 3 

1 -1 -1 

- 9 -3 - 9 

- 4 - 4 - 6 

2 1 0 

1 05 

Left Tota l 
Tri a l 

- 3 4 

-5 26 

-3 12 

- 6 25 

-5 1 2 

1 9 

5 8 

- 3 11 

- 6 18 

- 2 5 

- 2 12 

- 1 4 

-1 22 

- 6 20 

-3 6 



Sub j ec t 

1 . R. A. 

2. K. E. 

3. G.D . 

4 . W. H. 

t: G. H. ..I . 

6. R. J . 

?. R. J . 

8 . D. K. 

9. B. L. 

10. B. M. 

11. L. M. 

12. V. T. 

13. J . T. 

14 . P. W. 

15. M.A. 

Post- Test Scores of Arm Circli ng 
Tes t of Experiment a l Group 

Ra t ing Score Ac cordi ng 
To 9 Point Sca le 

9 

6 

8 

5 

7 

7 

5 

8 

8 

9 

8 

9 

9 

9 

9 
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APPENDIX F 

RECO R~ OF T7E PRE- TEST SCORES OF 
BEGI I !NI r!G SVII IV:M I NG SKILLS 

1 07 



Subj ec t 

1 . S. B. 

2 . D, B. 

3, L, D, 

4. D,E . 

5. R. H. 

6. D. J . 

7. B. K. 

8 . E. L. 

9 . D.O . 

11 O. M. R. 

t11 . v. s . 

t1 2. G. S , 

t13 . S. T. 

14 . J . T. 

Pre- Test Scores of Begi nning Swimming 
Skill s of Control Group 

First Second Third 
w.s . r . w.s. r . w.s. r . 
Rating Rat i ng Rating 

9 , 5 8. o 10 . 0 

16. 5 18. 0 16. 5 

7. 5 7. 0 6. o 

16. 0 14 . o 14 . o 

15 . 5 15 . 0 13 . 5 

12 . 5 12.0 11.0 

10 . 5 9.0 10 . 0 

13.5 10. 0 12 . 0 

17,5 18.0 14 . 5 

15 . 0 17. 0 16.5 

17 . 5 18. 0 15 . 5 

16.5 16. 0 13 .5 

12 . 5 10 . 0 11.0 

17 . 0 17 . 0 15 . 5 

108 

Total 
Score 

27 . 5 

51. 0 

20 . 5 

44 . o 

44 . o 

35 . 5 

29 . 5 

35 . 5 

50 . 0 

48. 5 

51. 0 

46 . o 

33, 5 

49 . 5 



Subject 

1. R. A. 

2. K . 3 . 

3. G, D, 

4 . W. H. 

5. G. H, 

6. R, J . 

7. R. J . 

8. D. K . 

9. B. L, 

10. B. M. 

11. 1 , M. 

12. V. T. 

13. J • T, 

14. P. W. 

15. M.A. 

Pr e- Test Scores of Begi nning Swimming 
Ski ll s of Experimental Group 

Firs t Second Third 
w.s.r . w. s . r. w.s.r. 
Rating Rating Rating 

15. 0 14 . o 13. 0 

16. 5 16. 0 16.5 

9 . 0 8. 0 11. 0 

5. 0 7. 0 7.0 

16. 5 17. 0 18, 0 

10. 0 10. 0 12. 5 

s . o 7. 0 9 . 0 

16. 5 17. 0 1s . o 

18. 0 18 , 0 18. 0 

15. 0 14 . o 15. 0 

15 . 0 11. 0 14. o 

16 . 5 16. 0 17. 0 

17 . 5 18. 0 18. 0 

16. 5 16 . 0 18. 0 

1s . o 18. 0 17 . 5 

109 

Tota l 
Score 

42 . 0 

49 . 0 

28. 0 

19 . 0 

51.5 

32. 5 

24 . o 

51. 5 

54 . o 

44 .o 

40 . 0 

49 . 5 

53 . 5 

50 . 5 

53.5 



APPENDIX G 

RECORD OF THE TEST SCO RES FOR Am~ PLAC EMENT OF THE 
ELEMENTARY BACK STROKE AND BREAS T STROKE 

110 



Subjects 

1 . S , B, 

2 . D. B, 

3 . L , D. 

4. P. E. 

5 . R. H. 

6 . D. J . 

7. B. K. 

8 . E, L . 

9. D. O. 

~o. r1'. . R, 

~1 . v. s . 

~ 2 . G. S. 

113. S , T. 

tl.4. J • T. 

Test Scores For the El ementa r y Ba ck 
Stroke for th e Contr ol Group 

Fi rst Second Third 
w.s . r . w.s.r . w.s. r . 
Rati ng Rati ng Ra ti ng 

o. o 1 1. 0 

4. o 5 3 . 0 

Observe d 

Observed 

Obs erved 

o. o 1 1 . 0 

1 . 0 3 2 . 0 

2 . 0 5 3. 0 

4. o 4 3 . 0 

2 . 5 4 4. o 

4.o 4 3 . 0 

4. o 5 3 . 5 

2 . 0 3 1.0 

2 . 0 3 1.0 

111 

Tota l 
Score 

2 

1 2 

2 

6 

1 0 

11 

11 

11 

13 

6 

6 



Subjects 

1. R. A. 

2 • . K. B. 

3. G. D. 

4. W. H. 

5. G. H. 

6. R. J . 

7. R. J . 

8 . D. K. 

9 . B. L. 

o. B. rfi . 

1. L. M. 

l2 . V. T. 

l 3, J • T. 

~4 . P.W . 

~5- M. A. 

Test Score s for the Elem entary Ba ck 
St r oke for the Experimental Group 

First Second Third 
w.s. r . w.s . r . w.s . r . 
Rating Rating Rating 

4. 0 3 3. 5 

2. 5 4 3. 0 

. 5 1 2. 0 

Observed 

4. o 5 3. 0 

o. o 0 o. o 

o. o 0 o. o 

6. o 5 4 . o 

5. 0 4 3. 0 

5. 0 4 4 . 0 

4. o 3 2. 0 

5. 0 4 4 . o 

5. 0 4 5. 0 

Observed 

4 . 5 5 4. o 

112 

Total 
Score 

11 

10 

4 

12 

0 

0 

15 

12 

13 

9 

13 

14 

14 



Subjec t 

1. S . B. 

2. D. B. 

3. L. D. 

4 . P.E . 

5. R. H. 

6. D. J . 

7. B. K. 

8 . E. L. 

9. D. O. 

10. M. R. 

t.1.1 . v.s. 
11 2. S . T. 

t1 3. J • T • 

ti. 4 . G. S. 

Test Scores For the Breast St roke 
For the Control Group 

First Second Third 
w.s. r . w.s. r . w.s.r . 
Rating Rat ing Ra t ing 

3. 0 4 2. 5 

10 . 0 8 7. 0 

2. 0 3 2. 0 

Observed 

2. 5 6 4. 5 

4 . 5 4 3. 0 

6. o 6 7.0 

7. 5 7 5. 5 

6. 5 8 6. 5 

5. 5 6 5. 5 

9. 0 11 7. 5 

4. o 5 4. o 

5. 0 4 3. 5 

6. o 8 7. 5 

113 

Tota l 
Score 

9 . 5 

25 . 0 

7. 0 

13 . 0 

11. 5 

19 . 0 

20 . 0 

21 . 0 

17 . 0 

27 . 5 

13 . 0 

12. 5 

21 . 5 



Subj ects 

1 . R. A, 

2. K. B. 

3. G. D. 

4. W. H. 

5. G. H. 

6. R, J , 

7, R. J . 

8. D, K. 

9. B, L. 

n. 0. B. M. 

~1. L, M. 

n.2 . V. T, 

n. 3. J • T , 

4. P. W, 

1 5. M. A. 

Test St rokes for the Breast Stroke 
for the Experimental Group 

Fri st Second Third 
w.s. r . w.s. r . w.s. r . 
Ra.ti ng Rat i ng Rating 

Observed 

9. 0 7, 0 a.a 
7,0 6, o 7. 0 

5. 5 5. 0 5. 5 

9.5 8. 0 9. 0 

4 , 5 3. 0 4. 5 

4. 5 2. 0 3. 5 

4. 5 3. 0 3. 5 

10 . 0 10 . 0 8, 0 

a.a 8. 0 9, 5 

7. 0 5. 0 8. 0 

5. 5 4. o 6. o 

10 . 0 a.a 9. 5 

Observed 

9 . 0 9. 5 10.0 

114 

Total 
Score 

24 . o 

20 . 0 

16. 5 

27 , 5 

12. 0 

10 . 0 

11. 0 

18. 0 

25 . 5 

20 . 0 

15 . 5 

27 . 5 

28. 5 



APPENDIX H 

RECORD OF THE FI NAL TEST SCO RES FOR ARM PLACEMENT 
OF 'rHE ELEME0/TARY BACK STROKE AND BREAST STROKE 
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FI NAL TES ·r SCORES FOR THE ELErf; ENTARY BACK 
STROKE FOR THE CO NTROL GROUP 

Sub j e cts First Second Third 
w. s. r . w.s. r . w.s. r . 
Rating Rat i ng Rati ng 

1. S . B. 4 . 5 6 6 

2. D. B. 10. 0 9 10.5 

3. L. D. 2. 0 4 4 

/.!, 
' . P. E. 6 .5 8 8 

5. R. H. 11. 0 9 11. 0 

6. D. J. 5. 5 4 5. 0 

7. B. K. 5.5 4 6 

8 . E. L. 9 . 0 6 9 . 5 

9 . D. O. 11 . 5 7 10.5 

10 . M. R. 11 . 0 9 10. 5 

11. v.s . 12 . 0 10 10. 0 

12. G. S . 11.5 10 10.5 

13. S . T. Obs er ved 

0.4 . J . T. Observed 
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Total 
Score 

17 

JO 

10 

23 

31 

15 

16 

25 

29 

31 

32 

32 



FI NAL TEST SCO ~ES FOR THE ELEMEI..: TARY BACK 
STROKE FOR THE EXPERIMENTAL GROUP 

Sub jects Fi rst Second Third 
w. s . I . w. s . I . v1 . s . I . 
Rat i ng Rat i ng Rat i ng 

1. R.A . 5. 0 6 5. 5 

2. K. B. 6.o 5 5. 5 

3. G. D. 2. 0 4 1. 5 
l!, .. W. H. 2. 0 2 5.5 

5. G. H. 5.5 4 5. 5 

6. R. J . 5. 0 2 2. 0 

7. R. J. 3.0 5 3.5 

8. D. K. 6. o 5 3. 0 

9 . B.L. 2.0 4 5.5 

tL O. B. M. Observed 

tu . L. lVl . 6. o 2 5. 5 

tL 2. V. T. 6. o 4 6.o 

p_ 3. J . T. 4 . 5 4 5. 0 

114 . P. W. 5.0 6 6. o 

15. M.A. 5.5 4 5. 5 

117 

Tota l 
Scores 

17 

17 

17 

10 

15 

9 

11 

14 

11 

14 

16 

14 

17 

15 



FI NAL TEST SCORES FOR THE BREAST STROKE 
FO R THE CO NTROL GROUP 

Sub jects First Second Third 
w. s . r . w.s . r . w. s . r . 
Rating Rating Rat ing 

1. S, B. 1 1 . 0 2. 5 

2. D. B, 4 4. 5 5. 0 

J . L, D, 2 1. 5 2. 0 

4 . P. E. J 4.o 4. o 

5. R. H. 5 5. 0 5. 0 

6. D. J. 2 3.5 J. 0 

7. B. K. 2 3. 5 4. o 

8 . E. L. 4 5. 0 5. 0 

9 . D. O. 5 6. o 5. 0 

10 . M. R. 5 5. 5 5. 5 

11. v.s . 6 6. o 5. 0 

12 . c. s . 5 6.o 6.o 

13. S. T, Observed 

14. J , T, Observed 
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Tota l 
Scores 

5 

13 

4 

11 

15 

9 

9 

14 

16 

16 

17 

16 



FI NAL TEST STROKES FOR TH E BREAST STROKE 
FOR THE EXPERI MENTAL GROUP 

I 

Subj ects First Second Thi r d 
V{.S . I . w.s . r . w.s . r . 
Ra t ing Rat ing Ra ting 

1. R. A . 4 . 5 2 4.5 

2. K . B , 4 . 5 3 6. o 

J. G, D. 5. 0 5 6.o 

4. W. H. 5. 0 6 2. 5 

5. G. H. 4. o 3 6.o 

6. R. J . 3. 0 2 6.o 

7. R. J . 4 . 5 4 2.5 

8 . D. K . 2. 0 2 5.0 

9. B. L, 2. 0 3 2. 5 

tl. O • B. M. 6. o 4 4. o 

n.1 . L. M. 4. 5 6 5.5 

n. 2. V. T. 4 . o 4 4. 5 

n. 3. J . T. 5. 5 4 4. 5 

14 . P. W. 5. 0 4 4.5 

15. M. A. Observed 
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Total 
Scores 

11 

14 

16 

14 

14 

11 

11 

9 

8 

14 

17 

12 

14 

14 



Vita was removed during scanning
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