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CHAPTER I 

INTRODUCTION 

Because of the recent growth in the popularity of 

tennis, the teaching techniques and methods of tennis 

should be continually researched and evaluated. Little 

research has been conducted concerning the selection of 

new techniques and methods which would lead to the optimum 

performance of tennis skills. 

The service is an important stroke in tennis because 

it not only puts the ball in play, but is under complete 

control of the server (Leighton, 1969; Petlon, 1969; 

Talbert & Old, 1971). Pelton (1969) states, "The serve is 

perhaps the most essential stroke to be learned since it 

is the means by which all points are started" (p. 43). A 

skilled server also has the potential for immediately 

placing the opponent on the defensive and as a result, 

increasing the chance of gaining the point. The impor

tance of the service is high-lighted by the fact that it 

accounts for 37 percent of all strokes made in singles and 

30 percent of those in doubles (Talbert & Old, 1968). 



Because of the importance of the tennis serve, special 

attention should be given to the methods of serving 

instruction. Awareness of a reliable approach to learning 

specific tennis skills would enhance the performance of 

the advanced player as well as the novice player. 

Instructors of tennis have used several techniques 

for teaching the serve with each choosing the method which 

they felt would best enhance the performance of the 

player. Lead-up skills may also have been included in the 

instruction prior to the teaching of specific skills 

(Laird, 1977). 

The appropriate lead-up skills should be chosen by 

the teacher or coach which would enhance the development 

of the serve. There should be a commonness between both 

skills which will allow transfer from one skill to the 

other (Laird, 1977). 

It has been a common practice for many years to teach 

the overhand throw as a lead-up skill prior to the serving 

motion because of similarities believed to exist in these 



movement patterns (Allen, 1968; Gensemer, 1969; 

Hardwick, 1965; Johnson & Zanthos, 1967). Kenfield (1964) 

seemingly agreed by stating that "for anyone who has 

learned to throw a ball overhanded in the proper way, the 

tennis serve swing should be very simple and natural 

because of the similarities of the two actions" (p. 37). 

Three studies have been conducted to determine if the 

accuracy of a throwing motion enhances the accuracy of the 

serving motion or vice versa (Anderson, 1979; Laird, 1977; 

Vorweck, 1976). Due to the lack of research evidence, 

this study was conducted to determine what relationship, 

if any, existed between the accuracy of each of these 

skills. Subsequent findings would add to the knowledge 

presently available and aid in recommending teaching 

methods of the tennis serve. 

Statement of the Problem 

The primary purpose of this study was to determine 

the relationship, if any, between accuracy of the two 

skills of overhand throwing and tennis serving in 

beginning college tennis classes. A secondary purpose was 



to determine if the relationship between the accuracy of 

the two skills was the same for both males and females. 

The relationships were determined by correlating the 

results to measure the accuracy of the overhand throw with 

the results of a skills test designed to measure the 

accuracy of the tennis serve. An intervening variable, 

experience, was controlled with examining the relationship 

between the accuracy of the tennis serve and the overhand 

throw. 

Definition of Terms 

1. Overhand Throw Accuracy - The physical motion of 

throwing a tennis ball by lifting the arm above the head, 

releasing the object, following through with the arm 

traveling down and across the body, and hopefully with the 

object landing in the set service boundaries of the tennis 

court. 

2. Tennis Serve Accuracy - The delivery of the ball 

from the baseline by throwing it into the air with the 

hand and hitting it into the adjacent service court using 



a tennis racket. The complete description of the serving 

skills test can be found in Chapter 3. 

3. Accurate Performance - A serve which lands within 

the service court boundaries. 

4. Lead-up Skill - A motor task used in teaching a 

complex motor task (Laird, 1977). 

Delimitations 

This study was delimited to Texas Tech University 

students who were beginning tennis players enrolled in 

physical education classes during the spring semester, 

1983. 



CHAPTER II 

REVIEW OF THE LITERATURE 

The Mechanical Analysis of the Tennis 

Serve and the Overhand Throw 

The majority of literature, reviewed by this 

researcher, concerning the tennis serve and the overhand 

throw, began with a description of the stance. The tennis 

serving stance was described by most authors as accurate 

if the server's side was to the net and the left foot was 

forward (Gelner, 1966; Gould, 1964; Leighton, 1969; Murphy 

& Murphy, 1978; Newcombe, 1968; Pearce, 1971; Scott, 

1963). Other sources revealed that in the tennis serving 

stance the body should be positioned facing the intended 

flight of the ball (Harmon, 1950; Murphy & Murphy, 1978). 

Scott (1963) described the stance for the overhand throw 

as others described the tennis serve with the left side 

toward the intended direction of the throw. Several 

instructors of tennis advised students to begin the 

serving motion in a throwing stance with their left side 

toward the net (Gens^emer, 1969; Murphy, 1970; Murphy & 

Murphy, 1978). A comparison of a serving and throwing 



stance was conducted by Seewagan and Sullivan (1968). 

Both stances were found to have a "weight shift, a back 

then forward motion that powers the stroke" (p. 68). 

Seewagan and Sullivan (1968) also stated that "when 

baseball's Willie Mays fires a ball from deep center 

field, he uses much the same body and arm action that 

Dennis Ralston uses when he scores an ace" (p. 68-69). 

When teaching the serve. Murphy and Murphy (1978) 

suggested that instructors have students pretend they are 

getting ready to throv; a ball because "the thrower's 

stance will give you a wide, steady base, on from which 

you are more likely to make a good serve than if you were 

to stand with your feet together..." (p. 53). 

Several experts agreed that the first movement phase 

of the tennis serve consisted of the backswing, ball toss, 

and weight transfer (Broer, 1977; Gonzolas & Hawk, 1965; 

Gould, 1964; Jeager & Leighton, 1963; Laver, 1965; 

Leighton, 1969; Newcombe, 1968). These authorities agreed 

that the movements were similar in that the racket arm 

moved downward, the ball toss occurred and the weight was 
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transferred forward. As both arms dropped, the racket arm 

moved to the rear and the tossing arm moved upward. The 

racket arm then reached over the shoulder toward contact 

of the ball (Beerman, 1981; Brown, 1976; Gensemer, 1969; 

Kenfield, 1976; Murphy & Murphy, 1978). As the racket arm 

prepared for the force phase, many authorities agreed that 

the arm is extended upward and outward (Cooper & Glassow, 

1968; Cutler, 1967; Gonzolas & Hawk, 1965; Gould, 1964; 

Jeager & Leighton, 1963; Laver, 1965; Leighton, 1969; 

Newcombe, 1968; Scott, 1963). 

The first movement of the overhand throw was con

sidered by Wickstrom (1970) to be the stepping forward of 

the left foot which continued throughout the entire 

motion. This step was followed by a counter-clockwise 

rotation by the hips, spine, and shoulders (Wickstrom, 

1970). During this rotation, the elbow began its forward 

motion, the forearm extended, and the wrist snap occurred 

(Broer, 1977; Glassow, 1932; Wickstrom, 1970). Glassow 

(1932) stated that the extension of the elbow joint 

created the advantage of a longer axis of rotation for the 



shoulder and a longer lever for the hips during rotation. 

During this extension Bunn (1955) stated, "the upper arm 

is in line with the shoulder, and the ball is released 

even with the front of the head (p. 85). There were 

several contradicting opinions of the position of the arm 

at release of the ball. Collins (1960) discovered that 

mature throwers usually release the ball with a straighter 

arm than less skilled throwers. Electromyographic studies 

have been conducted which determined that a skilled per

former will release the ball before the arm reaches full 

extension (Broer, 1977; Gollnich & Karpovich, 1964). 

Upon contact of the tennis ball or release of the 

throwing object, the wrist was snapped for maximum speed 

and power (Barnaby, 1969; Broer, 1973; Cooper & Glassow, 

1968; Wickstrom, 1970). Hawley (1940) stated that "a 

powerful contraction of the flexors at the wrist joint" 

(p. 31) was a major component of the overhand throw. 

Cooper and Glassow (1968) explained that the wrist 

flexion, along with medial rotation, was the main joint 

action in the overarm pattern and also allows for the 
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fastest speed. Barnaby (1969) compared the wrist action 

in both skills by saying "a snap-the-whip use of the wrist 

is comparable to that of a baseball pitcher throwing a 

baseball" (p. 72). 

The last motion of each skill was the follow-through. 

Rasch and Burke (1978) defined the follow-through as the 

"continuation of a propulsive force so as to increase the 

duration of its application on the propelled object as 

long as possible" (p. 437). Other authorities agreed with 

Rasch and Burke, stating that the follow-through is to be 

a deceleration phase where the forward movement of the arm 

continued across the body and the right foot steps forward 

(Barnaby, 1969; Gonzolas, 1965; Gould, 1964; Jeager & 

Leighton, 1963; Laver, 1965; Leighton, 1969; Newcombe, 

1968; Pearce & Pearce, 1971; Scott, 1963; Wickstrom, 

1970). 

Several authorities agreed that the motions of 

serving and overhand throwing were similar. The service 

in tennis is a very forceful shot and Broer (1977) stated 
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that "it follows a pattern very similar to the overhand 

throw" (p. 302). Gensemer (1969) stated, "Serving is 

throwing and to serve well is to throw well" (p. 43), and 

suggested teaching the serve first by throwing the ball 

from the baseline into the appropriate service court. 

Gensemer (1969) felt that by developing this motion prior 

to the serving motion, the latter skill would be enhanced. 

Faulkner (1970) added that ball throwing should be con

tinued long after the general motion, and its relationship 

to the tennis serve, was understood. 

Muscles Used in the Tennis 

Serve and the Overhand Throw 

The movement patterns in the overhand throw and the 

tennis serve were substantially the same; therefore, the 

muscles used in each of these skills are also similar, 

with a few exceptions (Broer & Houtz, 1967; Scott, 1963). 

Electromyograms of the tennis serve and the overhand throw 

were compared by Broer and Houtz (1967). A high correla

tion between muscle function of the two skills was found. 
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As a result, Broer and Houtz (1967) believed that the two 

skill movements were similar. 

Anderson (1979) compared the two skill movements and 

determined that the sequence of muscle activity varied 

greatly among the subjects who were highly skilled in each 

activity. Each subject varied greatly in his/her sequence 

of muscle activity.^ The two skills were found to place 

different demands on the neuromuscular system (Anderson, 

1979) . 

Scott (1963) stated that when taking the arm back

ward, both skills used the posterior deltoid, infraspina

tus, and the teres minor. This movement was preceded in 

the overhand throw by the raising of the right arm by the 

deltoid and the rotation of the scapula upward by the 

serratus anterior (Scott, 1963; Breen, 1947). During the 

tennis serve, the rotation of the scapula was after the 

backward swing, and was also assisted by the trapezius 

(Scott, 1963). 
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A difference occurred in the tennis serve due to the 

use of a racket and the tossing of the ball by the left 

hand. Scott (1965) stated that during the serve, the 

racket was dropped behind the back in preparation for the 

forward swing by the biceps, brachialis, and brachiora-

dialis which flexed the wrist. Also at this time the left 

hand tossed the ball by the quick movement of the anterior 

deltoid, biceps, flexor carpi ulnaris, radialis longus, 

and palmaris longus (Scott, 1963). 

Both skills involved a rotation to the right by the 

contraction of the erector spinea, latissimus dorsi,quad-

ratus lumborum, internal oblique, right external oblique, 

and rectus abdominis. In both skills this movement oc

curred during the upward swing of the dominant arm. The 

extension of the elbow was the next movement, which was 

caused by flexion of the bleep, followed by a sharp wrist 

flexion of the flexor carpi ulnaris and flexor carpi ra

dialis (Scott, 1963). Broer and Houtz (1967) agreed, 

stating that the biceps, triceps and serratus are also 
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main contributors to the forward motion of the overhand 

throw. 

The follow-through, being a continuing motion of the 

previous movement, does not require the use of any major 

muscles other than those mentioned above. Scott (1963) 

cited the middle and posterior deltoid, as well as the 

triceps, as being the major contributors to the serve. No 

muscles were signed as being of major importance in the 

overhand throw during follow-through. 

Summary of Related Literature 

A study similar to that of this researcher was con

ducted by Vorweck (1976), who investigated the teaching of 

the overhand throwing skill prior to the serving motion. 

Twenty-one boys ranging from the age of ten to twelve were 

tested on the AAHPER Softball Throw for Accuracy Test and 

the Hewitt's Service Placement and Speed of Service Tests. 

After four sessions of service instruction, a post test 

was given using Hewitt's two service tests. 



15 

Vorweck (1976) determined that boys with low throwing 

skill did not improve their performance of the serve, 

although the subjects considered highly skilled at 

throwing, significantly improved their serve. Therefore, 

the performance of the tennis serve was directly related 

to the performance of the subjects' overhand throwing 

skills. 

A second study by Laird (1977) also used the AAHPER 

Softball Throw for Accuracy Test and the Hewitt's Service 

Placement and Speed of Service Tests to measure the skills 

of overhand throwing and tennis serving. Sixty college 

students, eighteen years and older, were used in the 

study. Laird (1977) determined a positive relationship 

between the overhand throw for distance and the accuracy, 

speed and effectiveness of the tennis serve. In addition. 

Laird also concluded that overhand throwing for distance 

was not a consistent predictor of the accuracy, speed and 

effectiveness of the tennis serve. 

The effect of teaching aids on the performance of a 

tennis serve was researched by Hortense (1973). The 
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overhand throw and a short tennis racket were used as 

teaching aids, and no significant difference on the 

serving performance was determined. Hortense (1973) 

determined that both teaching aids were effective during 

tennis service instruction. 



CHAPTER III 

PROCEDURES FOR DATA COLLECTION 

Numerous studies have been conducted which analyze 

the movements of the tennis serve and of the overhand 

throw (Broer and Houtz, 1967; Gensemer, 1969; Gould, 1964; 

Murphy & Murphy, 1978; Scott, 1963). Studies have also 

been completed by several researchers comparing these two 

overhand motions and their similarities (Laird, 1977; 

Vorweck, 1976). However, few studies have been found that 

determine the relationship in accuracy between these two 

skills. The purpose of this study was to determine the 

relationship, if any, between the accuracy of the tennis 

serve and the accuracy of the overhand throw. In this 

chapter, there is a review of the preliminary study, 

description of the subjects, and procedures for data 

collection. 

Preliminary Study 

Early in the spring 1983 semester, the instructor 

introduced the serve, cited similarities between the 

overhand throw and the tennis serve, and discussed these 

17 
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with the students. All subjects in the preliminary study 

were allowed the opportunity to practice both skills for 

two class periods and the next two periods were used for 

test/retest purposes. On the first day of testing, all 

subjects were tested on the overhand throw and the tennis 

serve. Each subject was retested using the same procedure 

two days later. The data obtained on these testing days 

served as a preliminary study to establish reliability of 

the accuracy tests. 

The preliminary study data was analyzed by using the 

Pearson Product-moment Correlation coefficient for both 

the serving test and the throwing test. Ten trials, five 

from each side of the court, were correlated with the ten 

trials, five from each side, of the retest, and a correla

tion coefficient of .83 was found for the throwing test. 

Ten trials, five from each side, were correlated with the 

ten trials, five from each side, of the retest, and a corre

lation coefficient of .45 was found for the serving test. 

Because of the low reliability coefficient of the serve, 

the Spearman Brown profecy formula (Barrow & McGee, 1979) 
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was used to determine the number of trials that would 

increase reliability resulting in an acceptable correla

tion. It was found that doubling the number of trials 

should increase the reliability coefficient to an accep

table level. Therefore, each subject was given ten trials 

from each side for a total of twenty trials for the 

serving test. Because the reliability of the throwing 

test was acceptable (r=.83), the number of trials for the 

throwing test was not altered. 

Subjects 

College students enrolled in five beginning tennis 

classes taught in the physical education department at 

Texas Tech University volunteered to serve as subjects in 

this study. Fifty-eight subjects were tested and thirty-

one were retested for purpose of re-examining reliability. 

Subjects were twenty-five males and thirty-three females 

in the testing and thirteen males and eighteen females in 

the retesting. The subjects' ages ranged from eighteen to 

twenty-five with the mean age being nineteen. Prior to 
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testing, each subject was provided a verbal explanation of 

the purpose and procedure, and each was given an oppor

tunity to decline from participating in the study. 

Exemption from the human subjects review was obtained and 

filed with the Office of Research Services. 

Procedures 

The data collection included (1) testing, (2) deter

mining past experience and/or instruction, (3) retesting. 

Testing 

For testing, an indoor tennis court at the Texas Tech 

Student Recreation Center was modified as the site for the 

testing procedures. The modifications included dividing 

the service court in half with the area closest to the net 

being worth two points and the far area being worth four 

points. The service court areas were worth different 

points in order to encourage the students to throw or 

serve the ball deep into the service court. A diagram of 

the testing court appears in Figure 1. 
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Overhand Throw Test. The overhand test began with 

four subjects on each court. Two subjects threw the ten

nis balls while their partners tallied the score and 

collected the balls. Each thrower was instructed to begin 

in a serving stance and to try to throw the ball into the 

deep section of the service court. After five throws were 

completed from each side, the total score, left side and 

right side combined, was recorded on the questionnaire 

sheet. The positions for serving and scoring were then 

exchanged by the subjects. 

Tennis Serving Test. Partners were also used in the 

serving test with four subjects on each court. The server 

took ten balls to the baseline on the left side of the 

service court and served the balls striving to hit them 

deep into the appropriate court. After the first ten 

balls were served, ten more serves were completed from the 

right side of the court. The left side and right side 

scores were totaled and recorded on the questionnaire 

sheet. The positions of throwing and scoring were 

exchanged by the subjects, and the questionnaire sheets 

were returned to the researcher. 
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Determining Past Experience 

and/or Instruction 

Although each subject was enrolled in beginning ten

nis classes, the past experience and/or instruction needed 

to be determined due to the fact that university screening 

procedures, prior to enrollment in physical education 

activity classes, is not efficient. Because of these 

unreliable screening procedures, students enrolled in a 

beginning activity class may actually be considered an 

intermediate or advanced player. Therefore, a question

naire was designed by the researcher and used to obtain 

this information. Questions concerning the number of 

years of participation in either area were asked, as well 

as the age, height, and weight of each subject. Also 

included in the questionnaire were two self-evaluation 

rating scales of the past experience and/or instruction of 

each subject. Each scale contained five categories rang

ing from advanced experience and/or instruction to no pre

vious experience and/or instruction. Each subject self-

evaluated their previous experience and/or instruction by 

marking the appropriate category. The questionnaire was 
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completed prior to the testing activity. A copy of the 

questionnaire can be found in Appendix A. 

Retesting 

Thirty-one subjects were retested using the overhand 

throw and tennis serve for accuracy tests. In order to 

eliminate order effects, one-half of the subjects were 

instructed to attempt ten serves from each service side 

followed by five overhand throws from each service side. 

The other half of the subjects began by attempting five 

overhand throws from each side prior to serving ten serves 

from each side. 



CHAPTER IV 

ANALYSIS OF DATA 

The reliability of the data, the analysis of the 

data, subsequent findings, and a discussion of the find

ings appear in this chapter. The partial correlation and 

the Pearson Product-moment Correlation were used to com

pute differences within the data. The partial correlation 

technique was used in order to partial out the effects of 

experience of the overhand throw and the tennis serve. 

The following coefficients were determined: 

1. The correlation of the overhand throwing for 

accuracy scores with the tennis serving for accuracy 

scores 

2. The correlation of the male subjects' overhand 

throwing for accuracy scores with the tennis serving 

for accuracy scores 

3. The correlation of the female subjects' overhand 

throwing for accuracy scores with the tennis serving 

for accuracy scores. 

The mean and standard deviation of the scores 

obtained from the overhand throwing and the tennis serving 

25 



26 

for males, females, and all subjects appears in Table 1, 

using male, female, and all subjects scores. 

TABLE 1 

Means and Standard Deviations of Serving Scores and Overhand 
Throwing Scores for Males, Females and All Subjects (n=58) 

Serving (20 Trials) Throwing (10 Trials) 

Males (n=25) 

All Subjects 

Means 
48.80 

Females (n=33) 37.63 

42.4 

S.D. 
17.78 

14.41 

16.7 

Means 
35.76 

25.51 

29.9 

S.D. 
4.73 

11.20 

10.3 

Reliability of Data 

The study included fifty-eight subjects completing 

five throwing trials and ten serving trials from each side 

of the testing court. The number of serving trials was 

increased from five to ten due to the low reliability 

correlation found in the preliminary study. A test/retest 

procedure was used again during the study and thirty-one 
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students were retested in order to determine the reliabi

lity. These scores were correlated comparing the first 

throwing score (sum of five trials from each side for a 

total of ten trials) with the second throwing score, and 

the first serving score (sum of ten trials from each side 

for a total or twenty trials) with the second serving 

score. 

The reliability correlation coefficient was found to 

be .63 when correlating throwing scores. This correlation 

was somewhat lower than that of the preliminary study and 

presents cause for careful and conservative interpretation 

of the results. 

The scores from the two serving tests were correlated 

by using the Pearson Product-moment Correlation and a 

correlation of .82 was found. This correlation shows a 

definite increase from the correlation coefficient found 

in the preliminary study. This increase was expected and 

its magnitude was anticipated as a result of using the 

Spearman Brown Profecy formula. 
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Correlation Coefficients 

The Pearson Product-moment Correlation and the par

tial correlation techniques were used to determine the 

correlation between the accuracy of the overhand throw and 

the tennis serve. When data from all subjects were ana

lyzed together, low zero order and partial correlation 

coefficients of .30 and .15, respectively, were found to 

exist between the accuracy of the two skills of overhand 

throwing and tennis serving. 

When the data was separated and analyzed by sex, no 

statistically significant relationship was found to exist 

between overhand throwing accuracy and tennis serving 

accuracy for either sex. The correlation coefficients for 

males on the overhand throw and the tennis serve for 

accuracy tests were .31 and .24 when using the Pearson 

Product-moment Correlation and the partial correlation 

techniques respectively. These correlations were not sta

tistically significant. 

Scores for females on the overhand throwing and tennis 

serving for accuracy tests also revealed low relationships 
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of .14 and .15 when using the Pearson Product-moment 

Correlation and the partial correlation techniques respec

tively. These correlations were not statistically signi

ficant. The correlation for males (r=.31), females 

(r=.14), and all subjects (r=.30) can be found in Table 2. 

TABLE 2 

The Pearson Product-moment Correlations and Partial Corre
lations of Scores for Males, Females and All Subjects 

Pearson Product Partial 

Male 

Female 

All Subjects 

.31 

.14 

.30 

.24 

.15 

.15 

Summary of Findings 

From the analysis of data obtained from a sample of 

fifty-eight subjects used in this study, it was determined 

that (1) no statistically significant relationship existed 

between overhand throwing accuracy and tennis serving 
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accuracy when an attempt was made to control for previous 

experience by using the partial correlation technique. A 

correlation coefficient that is not statistically signifi

cant must be interpreted to mean that the correlation was 

not of sufficient magnitude to preclude a chance 

occurrence and therefore is not statistically different 

than zero ( .00). 

Discussion of Findings 

Based on the results of the data, no relationship was 

found between the accuracy of overhand throwing and tennis 

serving. The initial movement patterns were the only 

significant differences found in the review of the litera

ture. Differences existing between the two motions were 

found by several researchers who determined varying ini

tial movement patterns. Wickstrom (1970) believed the 

throw began with the stepping forward of the left foot 

while Broer (1977), Gonzolas & Hawk (1965), Gould (1964), 

Jeager & Leighton (1963), Laver (1965), Leighton (1969), 

and Newcombe (1968) stated that tennis serving began with 

the backward swing and ball toss. 
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Similarities between elbow extension, wrist snap, and 

follow-through phases were discussed by many experts of 

tennis serving and overhand throwing (Barnaby, 1969; 

Broer, 1973; Cooper & Glassow, 1968; Cutler, 1967; 

Gonzolas & Hawk, 1965; Gould, 1964; Hawley, 1940; Jeager & 

Leighton, 1963; Laver, 1965; Leighton, 1969; Newcombe, 

1968; Scott, 1963). 

Although a high correlation of muscle function of the 

two skills was found by Broer and Houtz (1967), Anderson 

(1978) determined that the sequence of muscle activity 

varied. Based on Anderson's study, the effect of muscle 

sequence differences between the two skills could be the 

possible reason for the difference between the accuracy of 

the overhand throw and tennis serve. The use of a racket 

and the tossing of a ball were also cited by Scott (1965) 

to possibly account for differences between the two skills 

as verified in this study. 

Similar studies by Vorweck (1976) and Laird (1977) 

both found relationships between the two skills of 

overhand throwing and tennis serving when based on 
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accuracy, speed and effectiveness. Each of these studies 

was based on the results of data obtained from the AAHPER 

Softball Throw for Accuracy Test and the Hewitt's Service 

Placement and Speed of Service Tests. The difference in 

findings of these studies and those previously cited may 

have occurred because of the type of serving and throwing 

tests used. 

Although there was not a relationship in accuracy 

between overhand throwing and tennis serving found in this 

study, this should not be interpreted as saying that the 

overhand throwing to non-experienced throwers and tennis 

servers should be eliminated. It may be helpful in simu

lating the motions and aid in overcoming initial service 

problems. However, the lack of a relationship would not 

provide a reason for continued or prolonged use of the 

overhand throw as an aid to improving the accuracy of the 

serve. Because of the results of this study, this 

researcher would advise not spending a great deal of time 

on the overhand throwing pattern when teaching the tennis 

serve except to help the very novice player who cannot, 
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even remotely, understand the motor pattern of tennis 

serving. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

Purpose 

The primary purpose of this study was to determine if 

a relationship exists between accuracy of the two skills 

of overhand throwing and tennis serving. A secondary pur

pose was to determine if the relationship between the two 

skills was the same for both males and females. 

Subjects 

College students enrolled in five beginning tennis 

physical education classes at Texas Tech University volun

teered to serve as subjects in this study. The total of 

fifty-eight subjects were tested and thirty-one were 

retested for the purpose of examining reliability. They 

included twenty-five males and thirty-three females in the 

testing and thirteen males and eighteen females in the 

retesting. The subjects' ages ranged from eighteen to 

twenty-five, with the mean age being nineteen. 

Procedures 

Each of the fifty-eight subjects was tested on the 

overhand throw and tennis serve. Five trials were 

34 



35 

completed from each side of the testing court for the 

overhand throwing test, and ten trials were completed from 

each side of the testing court for the tennis serving 

test. A correlational analysis was used to determine the 

relationship between the accuracy of the two skills. In 

order to determine each subject's past experience and/or 

instruction, a questionnaire was completed prior to data 

collection by each subject. 

Summary of Findings 

From the analysis of data obtained from a sample of 

fifty-eight subjects used in this study, it was determined 

that (1) no statistically significant relationship existed 

between overhand throwing accuracy and tennis serving 

accuracy for college beginners regardless of sex; (2) no 

statistically significant relationship was found between 

overhand throwing and tennis serving accuracy when an 

attempt was made to control for previous experience by 

using the partial correlation technique. 
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Conclusions 

It can be concluded from this study that there is no 

relationship between the accuracy of overhand throwing and 

tennis serving. Therefore, the continued teaching of 

overhand throwing accuracy prior to tennis serving, beyond 

initial establishment of motor patterns, is an activity of 

questionable value and should be minimized by the 

instructor. 

Recommendations for Future Study 

This researcher suggests, after completion of this 

study, the following to be of importance to continued 

research of the topic: 

1. A design which would examine the cause and effect 

rather than mere relationships. This would call for 

controlling the amount of overhand throwing and tennis 

serving throughout the semester. 

2. Replicate the study using a large number of 

female subjects. Based on observations made in this 
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study, it appears that females have a more difficult time 

overcoming initial problems of overhand throwing and ten

nis serving. 

^ 
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APPENDIX A 

QUESTIONNAIRE 

Name Class Time 
Age Height Weight 
Telephone Number Address 
How many years have you played tennis? 
How many years have you played softball or baseball? 
Did you play on a team for either or both of these sports? 

Which? 
Rate your past experience of each sport on the following 
scales. 
Tennis Experience (Exp.) and/or Instruction (Inst.) 
5 Advanced amount of tennis exp. and/or Inst. 

4 Semi-advanced amount of tennis exp. and/or Inst. 

3 Moderate amount of tennis exp. and/or inst. 

2 Low amount of tennis exp. and/or inst. 

1 No previous tennis exp. and/or inst. 

Overhand Throwing Experience (Exp.) and/or Instruction 
(Inst.) 
5 Advanced amount of overhand throwing exp. and/or inst. 

4 Semi-advanced amount of overhand throwing exp. and/or 
inst. 

3 Moderate amount of overhand throwing exp. and/or inst. 

2 Low amount of overhand throwing exp. and/or inst. 

1 No previous overhand throwing exp. and/or inst. 

Score of throw Score of serve 

41 



APPENDIX B 

RAW DATA 

I.D. Sex Throwl Throw2 Servel Serve2 T Exp. S Exp 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1 

2 

2 

2 

1 

2 

2 

2 

1 

1 

1 

1 

2 

1 

2 

2 

20 

6 

0 

6 

20 

10 

18 

18 

16 

20 

18 

16 

20 

20 

4 

12 

20 

6 

4 

8 

20 

8 

20 

20 

20 

20 

18 

16 

20 

20 

2 

20 

16 

0 

12 

26 

24 

30 

12 

22 

16 

28 

22 

6 

26 

8 

8 

12 

22 

6 

18 

14 

20 

20 

18 

28 

20 

34 

20 

8 

22 

32 

12 

8 

3 

2 

1 

1 

5 

2 

1 

2 

5 

5 

1 

3 

1 

4 

2 

3 

2 

1 

3 

2 

1 

3 

1 

1 

2 

2 

1 

3 

1 

2 

2 

1 

42 
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17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

2 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

1 

1 

2 

1 

2 

2 

2 

1 

2 

2 

2 

12 

16 

20 

18 

20 

20 

20 

20 

6 

2 

20 

20 

12 

14 

20 

16 

10 

2 

20 

16 

18 

10 

20 

16 

16 

16 

20 

16 

20 

20 

12 

2 

20 

18 

16 

16 

18 

12 

14 

10 

18 

14 

14 

14 

24 

28 

32 

32 

32 

36 

38 

32 

12 

26 

4 

16 

8 

18 

20 

28 

18 

24 

40 

30 

16 

8 

32 

32 

34 

30 

40 

40 

34 

24 

16 

28 

24 

16 

12 

12 

20 

20 

24 

24 

32 

30 

12 

4 

2 

2 

2 

2 

5 

4 

5 

5 

2 

1 

1 

3 

2 

3 

4 

1 

1 

2 

5 

2 

3 

5 

2 

3 

1 

1 

3 

3 

3 

3 

2 

1 

3 

3 

2 

2 

4 

2 

2 

3 

1 

3 

3 

1 
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39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

2 

1 

2 

2 

1 

2 

2 

2 

1 

2 

2 

1 

1 

2 

1 

2 

2 

2 

1 

2 

6 

10 

10 

0 

20 

20 

20 

12 

16 

18 

20 

18 

18 

12 

20 

16 

18 

20 

18 

16 

6 

10 

10 

10 

20 

14 

18 

10 

18 

18 

18 

18 

16 

16 

16 

16 

12 

18 

12 

12 

16 

20 

22 

24 

16 

20 

32 

22 

34 

22 

16 

20 

34 

34 

36 

22 

20 

20 

22 

8 

20 

16 

16 

20 

14 

22 

30 

10 

12 

8 

22 

12 

32 

36 

32 

20 

10 

12 

16 

14 

2 

5 

1 

1 

5 

2 

3 

1 

4 

2 

3 

1 

5 

3 

5 

1 

2 

4 

2 

5 

3 

2 

1 

1 

3 

3 

4 

2 

3 

1 

1 

3 

3 

3 

3 

2 

1 

3 

1 

2 



APPENDIX C 

RELIABILITY DATA FOR THESIS 

I.D. Sex Tl T2 SI S2 T3 T4 S3 S4 T Exp. S Exp 

18 1 16 16 28 32 14 16 28 34 2 3 

19 1 20 16 32 34 20 20 34 32 4 2 

20 1 18 16 32 30 18 18 24 32 2 1 

21 1 20 20 32 40 20 20 32 36 5 3 

22 1 20 16 36 40 18 20 34 36 4 3 

23 1 20 20 38 34 20 18 34 30 5 3 

24 1 20 20 32 24 18 20 32 32 5 3 

25 2 6 12 12 16 10 12 16 10 2 2 

26 2 2 2 26 28 6 2 24 28 1 1 

27 2 20 20 4 24 12 10 20 26 1 3 

28 1 20 18 16 16 20 16 24 24 3 3 

29 1 12 16 8 12 20 18 16 20 2 2 

30 2 14 16 18 12 20 16 18 16 3 2 

32 2 16 12 28 20 18 18 22 32 1 2 

33 2 10 14 18 24 12 14 16 28 1 2 

45 
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35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

1 

2 

2 

2 

2 

1 

2 

2 

1 

2 

2 

2 

1 

2 

2 

20 

16 

18 

10 

18 

14 

14 

14 

40 32 20 18 38 32 

30 30 20 20 24 20 

16 12 20 20 20 

8 10 12 14 

18 18 22 8 20 18 12 

8 

6 16 20 12 18 10 14 

10 10 20 16 16 10 10 22 

10 10 22 16 12 10 18 22 

0 10 24 20 12 12 18 24 

20 20 16 14 18 20 16 16 

20 14 20 22 12 14 40 36 

20 18 32 30 20 10 30 30 

12 10 22 10 12 8 12 24 

16 18 34 12 16 18 28 32 

20 18 16 22 10 8 16 16 

5 

2 

3 

5 

5 

5 

1 

1 

5 

2 

3 

1 

4 

2 

3 

1 

3 

3 

1 

3 

2 

1 

1 

3 

3 

4 

2 

3 

1 

1 
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