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CHAPTER I 

INTRODUCTION 

Practically all learning of a verbal and motor nature 

is influenced by transfer (7, p. 609). The relationship 

between transfer and learning is emphasized by Hilgard's 

statement that some transfer of training must occur or there 

would be no use in developing a foundation for later learn-

ing (6, p. 7). Educators in schools, colleges, and other 

educational institutions consider concepts of transfer in 

program building. This is evident in the arrangement of the 

curriculum and methods of subject presentation. The function 

of transfer of training in learning is also apparent in that 

responses in similar situations are made without requiring 

specific training or practice. Few would disagree with the 

statement that transfer of training is an important factor 

in learning and needs particular consideration in some learn-

ing situations. Thus, an understanding of transfer, its 

concepts, and the factors which affect it will perhaps en-

lighten some of the problems of learning. 

Theories of learning must account for the concept of 

transfer; therefore, many similar definitions have been formu-

lated. An exemplary definition of transfer was espoused by 

Walter Kolesnik. He has defined transfer as "the application 



or carry-over of knowledge, skills, habits, attitudes or 

other responses from the situation in which they were initially 

acquired to some other situation" (9, p. 266). Transfer is 

drawing on old knowledge to learn new material. 

Many theories have been developed to explain the phe-

nomenon of transfer, but this study will only be concerned 

with the identical elements, general principles, transposi-

tion, and the two-factor theory. 

Investigators have generally agreed that transfer can 

and does occur. Recent studies have revealed more concern 

with the dimensions and conditions of transfer. Transfer 

may be either positive or negative. Positive transfer 

indicates that the carry-over from previous learning is 

beneficial to future learning? conversely, carry-over from 

previous learning that is detrimental to future learning is 

negative transfer. Because the conditions of transfer often 

determine the dimension, experimenters have extensively 

investigated the factors that appear to influence the 

direction and amount of transfer. 

Some of the conditions of transfer were instilled in 

the early theories, while others have stemmed from recent 

studies. Thorndike's (18) identical elements theory recog-

nized stimulus and .response similarities present in different 

task functions or situations as being a contributing factor. 

Studies have confirmed the stimulus-response similarity, but 



have also added that it is more important for the response 

phases to be similar than for the stimulus phase to be simi-

lar. 

In contrast to the stimulus-response relationship, 

Judd (8) has shown that understanding and applying principles 

in similar situations will provide positive transfer. Con-

sideration has also been given to the degree of learning as 

a factor. Results from studies have indicated that a task 

should be well learned or mastered before proceeding to a 

task that is similar. Other factors which have been shown 

to affect the amount of transfer are age, intelligence, 

motivation and mental practice prior to task performance. 

There are still more conditions which have been investigated 

and found to affect transfer, but they will be discussed in 

the following chapter. 

Since transfer does have different dimensions, some 

attention has been given to factors indicative of negative 

transfer, h form of negative transfer with which this study 

is especially concerned is retroactive inhibition. One ex-

planation of retroactive inhibition is response dissimilarity 

in similar tasks. In other words, as the similarity between 

the responses decreases, the possibility of negative transfer 

increases. Another reason for interference is the degree of 

previous learning. Investigations have revealed that the 

retention of material that is well learned is less likely to 



be impaired when learning additional material that is simi-

lar. 

It appears then that the transition from one task or 

activity to another may be facilitated through transfer if 

certain conditions prevail. It is also likely that unless 

precautions are taken, transitions from one activity to 

another may induce retroactive inhibition. 

Currently, most of our information concerning transfer 

and motor skills is credited to psychologists. While psy-

chologists have produced some logical and applicable theories 

of learning, they are mainly based on acts of fine motor 

skill such as card-sorting, tracing a maze, placing pegs, and 

threading needles. Certainly physical educators will agree 

that physical education is concerned with learning and per-

formance of gross raotor skills (16, p. 44). It appears that 

many conclusions that have been derived by physical educators 

have been based on studies of fine motor skill and have 

merely been applied to the gross movements of physical educa-

tion. Development of fine and gross motor skills seems to 

progress differently and require different abilities, yet 

physical educators have persistently assumed a close relation-

ship between fine and gross motor skills as the basis for 

generalizations (11, p. 43). 

Studies conducted by physical educators concerning 

possible transfer of motor skills are definitely in the 



minority in comparison to those conducted by psychologists. 

There is a need for more research by physical educators in 

the area of transfer of training and motor skills. Prances 

Mcpherson (12) recently stated that research which would 

prove or disprove her hypothesis of teaching tennis before 

badminton would be enlightening. Gladys Scott (17) commented 

that although some of the earliest studies in transfer in-

volved motor skills, the area had been neglected by physical 

educators. Franklin Henry (5), in a recent paper presented 

to the College Physical Education Association Convention, 

maintained that positive and negative transfer and specificity 

of transfer need research as do various other aspects of 

motor learning. Several investigators {3, 4, 13, 14) have 

completed studies on transfer and gross motor skills, but 

there is need for more. 

This study is concerned with transfer of training be-

tween two similar activities? however, each activity contains 

a skill dissimilarity that is required in the response move-

ment. Frequently these similar activities are presented 

within a short period of time; therefore, this study is also 

interested in whether retroactive inhibition is produced 

when the activities are learned consecutively. A comparison 

between tennis and badminton skills will reveal the similari-

ties and differences. Since both involve the projection of 

an object above a net with a racket, both contain a moving 



object as a stimulus. A resemblance is also evident in that 

the required footwork, depth perception, arid object-eye co-

ordination is similar. A further likeness is also noted in 

the general strategy of each skill. 

The differences between the two skills are also easily 

recognized. The most obvious dissimilarity is in the equip-

ment size and the flight of the projectiles. The major dis-

similarity between the two skills, however, is the arm and 

wrist movement during the stroke execution. Tennis author-

ities (1, 12) advocate arm iftoveraent with a stable wrist for 

proper forehand-backhand stroke execution, while badminton 

authorities (1, 12) recornend little arm movement with a very 

flexible wrist. Therefore, each skill contains similar and 

identical components in the stimulus phase, and a specific 

dissimilarity in the response phase. 

In view of previous statements several questions nay be 

asked. Will positive transfer occur from tennis skills to 

badminton skills? Will badminton skills serve as a better 

foundation for learning tennis skills? Mill the retention 

of tennis skills be affected from learning badminton skills? 

What factors are responsible for limiting the transition 

between the two skills? 

The questions raised in this study will be answered by 

establishing an experimental and control class in tennis and 

badminton. To determine whether positive transfer of training 



occurs, the gains of each control class will be subtracted 

from the gains of the experimental class. If the gain by the 

experimental class is significant, then positive transfer 

will have occurred. To determine whether the retention of 

tennis skills will be affected from learning badminton skills, 

tests score differences between the experimental group's 

final (retention) test and the control group's initial test 

will be computed. If the experimental group shows a lower 

amount of retention on the initial skill, retroactive inhibi-

tion will have occurred. Should the transition between either 

skill be limited, then factors such as skill dissimilarity, 

degree of learning and possibly motivation would need to be 

evaluated. 

Statement of Problem 

This study sought to determine the possible interrelation 

of transfer of training and retroactive inhibition existent 

in the learning of selected tennis and badminton skills. 

Purpose of the Study 

The purpose of this study was to determine whether trans-

fer of training would affect the achievement and retention 

scores of subjects learning selected tennis and badminton 

skills. Specifically, this study was interested in whether 

positive or negative transfer would occur between the forehand-

backhand tennis stroke and the badminton clear stroke. A 
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further objective of this study was to determine whether 

tennis and badminton skills could be learned consecutively 

without the production of retroactive inhibition. Generally, 

this study was intended to establish the most beneficial 

teaching progression for tennis and badminton skills. 

The following null hypotheses were tested; 

I. There will be no significant difference among the 

means of the experimental tennis class initial skill test, 

the experimental badminton class intervening skill test, and 

the controlled tennis class initial skill test, or, 

(xETTJ
 = XEBTj " ̂ CTTi^ * 

Rejection of this null hypothesis is an indication that 

positive transfer of training may have occurred from badminton 

skills to tennis skills. 

II. There will be no significant difference among the 

means of the experimental badminton class initial skill test, 

the experimental tennis class intervening skill test, and the 

controlled badminton class initial skill test, or, 

**EBB| 35 XETBj "* XCBB^* 

Rejection of this null hypothesis is an indication that 

positive transfer of training may have occurred from tennis 

skills to badminton skills. 

III. There will be no significant difference between 

the means of the experimental tennis class final skill test 



and the experimental tennis class initial skill test, or, 

*XETT2
 = XETT|** 

Rejection of this null hypothesis is an indication that 

retroactive inhibition may have existed when badminton skills 

were learned after tennis skills. Rejection of this null 

hypothesis may also indicate that positive retroaction 

occurred from the badminton intervening variable to tennis 

skills. 

IV. There will be no significant difference between 

the means of the experimental badminton class final skill 

test and the experimental badminton class initial skill test, 

or r 

(XEBBa ~
 XEBB|^" 

Rejection of this null hypothesis is an indication that 

retroactive inhibition may have existed when tennis skills 

were learned after badminton skills. Rejection of this null 

hypothesis may also indicate that positive retroaction 

occurred from the tennis intervening variable to badminton 

skills. 

V. There will be no significant difference between the 

means of the experimental tennis class final skill test and 

the controlled tennis class final skill test, or, 

**ETT2 " ^CTT 2 ̂* 
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Rejection of this null hypothesis is an indication that 

retroactive inhibition may have existed when badminton skills 

were learned after tennis skills. Rejection of this null 

hypothesis may also indicate that positive retroaction 

occurred from the badminton intervening variable to tennis 

skills. A rejection of this null hypothesis may also be 

attributed to the additional tennis practice by the controlled 

tennis class. 

VI. There will be no significant difference between 

the means of the experimental badminton class final skill 

test and the controlled badminton class final skill test, or, 

(X ® X ) . 

* EBB2 CBBa 

Rejection of this null hypothesis is an indication that 

retroactive inhibition may have existed when tennis skills 

were learned after badminton skills. Rejection of this null 

hypothesis may also indicate that positive retroaction 

occurred from the tennis intervening variable to badminton 

skills. A rejection of this null hypothesis may also be 

attributed to the additional badminton practice by the con-

trolled badminton class. 

VII. There will be no significant difference between 

the means of the controlled tennis class initial skill test 

and the controlled tennis class final skill test, or, 
u C T T j = x C T T 2>• 
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Rejection of this null hypothesis is an indication that 

tennis skills learned without an intervening variable of 

badminton yielded improvement or regression in tennis skill. 

VIII. There will be no significant difference between 

the means of the controlled badminton class initial skill 

test and the controlled hadiainton class final skill test, or, 

~ aCBB2* * 

Rejection of this null hypothesis is an indication that 

badminton skills learned without an intervening variable of 

tennis yielded improvement or regression in badminton skill. 

IX. There will be no significant difference between 

the means of the experimental tennis class final skill test 

and the controlled tennis class initial skill test, or, 

(x = x ) . 

v KTT2 CTTi 

Rejection of this null hypothesis is an indication that 

retroactive inhibition may have existed when badminton skills 

were learned after tennis skills. Rejection of this null 

hypothesis may also indicate that positive retroaction 

occurred from the badminton intervening variable to tennis 

skills. 

X. There will be no significant difference between the 

means of the experimental badminton class final skill test 

and the controlled badminton class initial skill teat, or, 

(X *» X ) . 
v EBB2 CBBi 
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Rejection of this null hypothesis is an indication that 

retroactive inhibition raay have existed when tennis skills were 

learned after badminton skills. Rejection of this null 

hypothesis may also indicate that positive retroaction 

occurred from the tennis intervening variable to badminton 

skills. 

Definition of Terms 

Skill.—Theoretically, skill implies that some learning 

has occurred and that a smoothing or an integration of 

behavior has resulted (2). Operatively, skill in this study 

is defined as the score obtained on the Broer-Miller Forehand-

backhand Tennis Test and the Lockhart-McPherson Badminton Wall 

Volley Test. Initial skill in this study is defined as the 

first learned skill. Intervening skill in this study refers 

to the learning of the second skill. Pinal skill in this 

study refers to the retention of the initial skill. 

' Transfer of training.—Theoretically, transfer of train-

ing is defined as a formed habit that will affect the subsequent 

acquisition and/or performance of behavior patterns involving 

similar habits (10). Operatively, transfer of training in 
\ 

this study is defined as either a superior or inferior per-

formance of the experimental classes over the control classes 

on the intervening skill teats. A difference in means that 



13 

is significant at the .05 level of confidence is accepted as 

an indication of transfer. 

Positive transfer.—Theoretically, positive transfer is 

defined as the learning of one task facilitating the learning 

of a second task (19). Operatively, positive transfer in 

this study is defined as a significantly superior mean score 

of the experimental classes over the control classes on the 

intervening skill tests. 

Negative transfer.—Theoretically, negative transfer is 

defined as the learning of one task inhibiting and interfer-

ing with learning a second task (19). Operatively, negative 

transfer in this study is defined as a significant difference 

in mean scores,- where the experimental class mean is lower 

than that of the control classes on the intervening tests. 

Retroaction.—Theoretically, retroaction is defined as 

the effect that the learning of a second process has upon the 

first (19). Operatively, retroaction in this study is defined 

as any superior or inferior mean score difference that is 

significantly different between the experimental classes' 

final skill tests and the control classes' initial skill 

test. A mean difference that is significant at the .05 level 

of confidence is accepted as an indication of retroaction. 
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Positive retroaction.—Theoretically, positive retro-

action is defined as the learning of the second process 

facilitating the retention of the first (19). Operativelyf 

positive retroaction is defined in this study as a signifi-

cantly different mean score of the experimental classes' 

final skill tests that is superior to that of the mean score 

of the control classes' initial skill tests. 

Retroactive inhibition.—Theoretically, retroactive in-

hibition is defined as the learning of the second process 

interfering with the retention of the first (19). Operatively, 

retroactive Inhibition in this study is defined as a signifi-

cantly superior mean score of the control classes® initial 

skill tests to that of the mean score of the experimental 

classes® final skill tests. 

Experimental group design.—Theoretically, an experimental 

group design is defined as two or more groups made comparable 

by the selection of subjects or by statistical treatment (15). 

Operatively, the experimental group design in this study is 

an experimental and control group in tennis and in badminton. 

Experimental tennis group in this study is one tennis class 

subjected to an intervening variable of badminton. Experi-

mental badminton group in this study is one badminton class 

subjected to an intervening variable of tennis. Controlled 
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groups in this study are one tennis class and one badminton 

class that are not exposed to an intervening variable. 

Limitations of the Study 

The study was limited to forty female college women en-

rolled in beginning tennis classes and beginning badminton 

classes at North Texas State University, spring, 1968. Sub-

jects were limited to those students who had had no previous 

experience in tennis and badminton. 

A further limitation was that the selected tennis and 

badminton skills used in this study were exemplary skills 

contained in each activity, and did not entirely comprise 

each sport. Because of the different degree of strength 

required to perform each skill, some subjects might have been 

physically unable to respond equally as well to both skills. 

Furthermore, this study involved a small sample of the popu-

lation. Finally, interpretations of the findings of this 

3tudy were based on the limitation that subjects were not 

selected randomly for the experimental group. 

Sources of Data 

The documentary sources of data were books, periodicals, 

theses, and dissertations. The human sources of data were 

those forty subjects participating in the testing program. 
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CHAPTER II 

RELATED LITERATURE 

The influence of transfer of training has interrelated 

all learned behavior in various complex ways. Ever since 

the latter part of the nineteenth century, educators and 

psychologists have sought to determine how previous learning 

affects subsequent learning. The oldest form of transfer 

was a theory known as "formal discipline." Transfer was 

believed to occur by exercising the mind in difficult abstract 

material, thus resulting in the improvement of such mental 

faculties as reason, memory,, will, and observation. The 

development of sophisticated research promptly dethroned the 

formal discipline theory. Current explanations of transfer 

effects are expressed in terms of identical elements, general 

principles, transposition, and the two-factor theory. 

Extensive investigations have revealed significant 

variables which appear to influence transfer. Task similarity 

in regard to stimulus and response relationship has received 

prime attention. Another factor which has been carefully 

studied is the nature of the material to be transferred. 

Other variables found to affect transfer include age, intelli-

gence and motivation of the learner; verbal and mental practice 

18 
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prior to task performance; degree of learning? and task 

difficulty. 

Experimental Designs Used in Transfer Studies 

There were several types of experimental designs used 

to measure transfer effects. The results of different trans-

fer studies can easily depend upon the design used in the 

experiment; therefore,, some knowledge as to the strengths 

and weaknesses of these designs is necessary if the results 

of different studies are to be compared. Below are examples 

of three of the most common types of transfer designs. 

Control Group rests Task B 
Experimental Group Task A Task B 

This was the simplest type of design for studying trans-

fer effects. It was used to determine whether transfer 

occurred, but not to measure the amount of transfer. The 

control group performed an activity that was unrelated to 

task B, while the experimental group performed task ft. After 

a specified period both groups were tested on task B. The 

main disadvantage of this design was that it lacked a suffi-

cient basis for equating the control and the experimental 

groups, .Another disadvantage was that the experimental group 

may have had a slight advantage over the control group be-

cause of learnina how to learn task A. 
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jn II 

Group 1 Task A Task B 
Group 2 Task B Task A 

In this design, each group of subjects served as a 

control for the other. Group 1 performed task h while 

Group 2 performed task B. Each group then learned the re-

verse task. The data from each group were combined to 

determine the transfer effects. There were, however, two 

disadvantages in this design. The first disadvantage was that 

the design was baaed on the premise that practice effects 

from tasks A to B were the same as those from tasks B to A. 

The second disadvantage was that no basis existed for match-

ing the experimental and the control groups. 

Design III 

Control Group Task A rests Task ft 
Experimental Group Task A Task B Task K 

This was one of the most widely used designs and was 

the one employed in this study. The main advantage of this 

design was that both groups were matched by a pre-test on the 

initial task. The control and the experimental group learned 

task A. After an initial learning period both groups were 

tested. The control group then learned an activity that was 

unrelated to the initial task while the experimental group 

learned task B. Both groups were tested on task A to determine 

whether transfer occurred from task B to task A. Transfer 
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effects were measured by comparing the final performances of 

the groups. However, this design does not yield an exact 

measure of transfer because of the learning that occurred 

during the initial task. 

Methods of Investigating Transfer Effects 

The various tasks involved in experiments of transfer 

ranged from simple verbal responses to performances of com-

plex motor skills. Consequently, the techniques employed in 

these investigations were numerous. 

The investigation techniques employed by researchers in 

studies of transfer of training among motor skills are 

dependent upon the type of skill or movement being investi-

gated. As Cratty (17) has suggested, if motor skills were 

placed upon a continuum, fine motor skills would be at one 

end and gross motor skills would be at the other end. While 

disciplines other than physical education are concerned with 

transfer of training from one skill to another, their concern 

is primarily with tasks involving fine skill movements. 

Physical educators, however, are more interested in tasks 

consisting of gross body movements. The task used in each 

experiment is then dependent upon the interest of the re-

searcher. In order to clarify the different methods employed 

by these investigators, the motor tasks discussed in this 

study have been classified as either industrial skills, per-

ceptual-motor skills, or gross motor skills. A general 
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description of each investigation technique is given in the 

discussion of studies using those skills. 

Studies of transfer in verbal learning have generally 

used similar investigation techniques. Subjects were exposed 

to material which was classified into lists of either nonsense 

syllables, consonant syllables, digits, or meaningful words. 

An exposure apparatus presented the material to each student. 

After learning the first list, which was usually determined 

by the number of correct responses during recall, subjects 

were exposed to a second list. The second list was varied 

from the first. The extent of the variation depended upon 

the experimental conditions. Transfer effects were measured 

in terras of the number of trials required by subjects to 

learn the second list to a specified criterion level. 

Theory Development 

Identical Elements 

The first theory of importance to explain the phenomenon 

of transfer evolved from a series of studies conducted by 

Thorndike and Woodworth (62) in 1902. An exemplary study was 

concerned with whether the training of judging various areas 

of triangles would aid in judging areas of other sizes and 

shapes. Subjects were given 125 pieces of paper consisting 

of various geometric figures. A card containing three squares 

with areas of 1, 25, and 10'3 square centimeters was submitted 

to each subject as a guide. Instructions were to look at the 
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card,then write down the area for each figure that was given. 

The intervening training consisted of the subjects guessing 

at the area of different size paper rectangles. After each 

guess, subjects looked at the correct answer and recorded 

the error. The training continued until the subjects were 

fairly accurate in judging the various areas. Following the 

training, a retest was given over the initial geometric 

figures. The results of this study failed to support the 

formal discipline theory. Thorndike and Woodworth reported 

that the transfer occurred because of identical elements 

present between the two tasks. Consequently, the formal dis-

cipline theory was discredited and the identical elements 

theory emerged. 

Several views concerning transfer were altered as a 

result of the identical element theory. The concept of 

formal discipline had assumed transfer to be automatic and 

general. This idea was abandoned and transfer was viewed, 

instead, as being restricted in scope and rather specific. 

General Principles 

During the next few years, several studies of transfer 

reported conflicting conclusions and the identical elements 

theory appeared to be less comprehensive than was desired. 

Critics complained that the theory was too specific and that 

elements did not need to be identical for transfer to occur. 

Criticisms were further echoed by those who contended that 
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the terra "element" was too limited to include complex exper-

iences. A chief contester of the identical element theory 

was Charles Judd (37). He believed that transfer would occur 

if an experience could be generalized from one situation and 

applied in another. As a result of Judd's experiment, the 

theory of generalization came into existence. His study 

involved the application of a general principle toward solv-

ing a problem. One group of fifth and. sixth grade boys were 

informed of the law of refraction while the remaining group 

was not informed. The task consisted of throwing darts at 

targets submerged in water. During the first attempt, the 

targets were submerged at a depth of twelve inches, but little 

difference was found between the scores of the two groups. 

However, the depth of the water was changed to four inches 

and the experimental group made the appropriate adjustments. 

Their scores were significantly higher than the scores made 

by the control group. The results of Judd1s study substan-

tiated his hypothesis of transfer occurring when appropriate 

generalizations are formed and applied. 

The significance of both the identical element theory 

and the theory of generalization was immediately reflected 

in the schools. A subject was taught because it was thought 

to be important rather than to strengthen one's reasoning 

ability. Educators also recognized that transfer was not an 
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automatic process and thus began modifying some of their 

teaching methods. 

Transposition 

The transposition or Gestalt theory of transfer was 

supported by those who believed that patterns or dynamic re-

lationships formed between two activities served as the basis 

for transfer. Bingham (5) was chiefly responsible for the 

origin of this theory. He trained chickens to select a six 

centimeter circle and to reject a circle of four centimeters 

by means of gluing the corn down in the smaller circle. Dif-

ferent combinations of circles were then presented to the 

chickens, but the larger circle of any pair was repeatedly 

selected. From this observation, Bingham proposed that the 

chickens were selecting a larger-than relationship. Kohler 

(40) later conducted a similar study with chickens using a 

color discrimination task and verified Bingham's conclusions. 

Two Factor Theory 

The two-factor theory of transfer favored a combination 

of factors which may be both specific and general. Norman 

Munn (50) first suggested a two™factor theory when the result 

of his study indicated that practice on a task with the right 

hand would produce improved performance of the same task when 

using the left hand. The task consisted of flipping a ball 

into the air and catching it in a cup. The ball was tied on 
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a string and connected to the handle of the cup. Munn sug-

gested that his subjects formulated the task in parts, but 

that the entire formulation or method was carried over to the 

non-practiced hand. He further added that the transfer was 

due to the movements of the unused hand while the other hand 

was being tested. 

Factors Affecting Transfer 

An analysis of the transfer phenomenon revealed that it 

may be a function of the conditions under which it occurred 

{46, p. 301). Many investigations of transfer of training 

from one task to another have revealed that the most signifi-

cant variables are in the relationship between the training 

and the criterion test. By dissecting the relationship between 

the training and task into conditions of similarity between 

stimuli and responses, experimenters were able to determine 

the extent of transfer between similar and dissimilar tasks. 

Experimenters following this pattern of investigation have 

definitely shown that task similarity is an important factor 

in transfer occurrence. Aside from studying stimulus-

response relationships, investigators have also found a re-

lationship between transfer and the nature of the material 

to be transferred. The amount and direction of transfer may 

also vary with individuals. Results of various studies have 

indicated that the age, intelligence and motivation of the 

learner are important variables in some transfer situations. 
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Other investigators of transfer have shown that verbal and 

mental practice of a task may affect the performance of that 

task. Two other factors which have been recognized as being 

significantly related to transfer are the degree of original 

learning and task difficulty. 

Tasks Similarity 

Studies of transfer of training from one motor skill to 

another have confirmed the identical elements theory in that 

transfer is directly related to the number of common elements 

among tasks. These studies have further shown that as tasks 

similarity decreases, transfer also tends to decrease. 

Exemplary studies have been reviewed from research conducted 

by industrial engineers, psychologists, and physical educators. 

These studies are grouped and discussed according to the 

nature of the tasks or skills investigated. The classifica-

tion of the studies are as follows; industrial skills, 

perceptual-motor skills, gross motor skills, and verbal 

learning. 

Industrial skills.—Industrial engineers have primarily 

been interested in the performance of manual manipulation 

skills. The tasks in studies of transfer of training using 

industrial skills have usually entailed manipulating material 

with the hand and fingers. Because industrialists are con-

cerned with maximum production, speed and accuracy were 

important factors in the performance of these tasks. 
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Woodward (68) was concerned with determining whether a 

significant degree of transfer would occur when the training 

consisted of learning a task identical to the "test" task in 

the pattern of motions, but requiring the manipulation of 

different materials. The training task involved assembling 

a safety switch,and the criterion task was assembling a loom. 

Positive transfer effects were reported and explained through 

the identical elements theory. Woodward further attributed 

the transfer to the total adjustment of the subjects to the 

work situation by the training on the safety switch. Cox (14) 

exposed his subjects to either a training or a practice method 

while learning to assemble and wire an electric lamp holder. 

Training entailed receiving instructions while manipulating 

the material, and practice involved repetition of the task 

after receiving the instructions. The training method was 

found to be superior to the practice method; however, the 

subjects were elementary and college students, and they might 

have lacked motivation in performing an industrial skill. 

Also, investigating industrial skills, Landon and Yates (41) 

found little transfer when their subjects were given simple 

tests of manual dexterity. They concluded that transfer of 

training in manual dexterity was specific rather than general. 

Perceptual-motor skills.—It is difficult to distinguish 

between motor learning and perceptual-motor learning. While 

perceptual motor skills are not primarily verbal, neither are 
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they "true" motor skills (17, 44). They may be characterized, 

however, as being motor responses based on meanings from 

sensory experience. Many investigators have studied transfer 

of training effects from one niotor skill to another by using 

perceptual motor learning activities. The following activities 

were exemplary of those which comprised this general group: 

card-sorting, tracking, typing, mirror-drawing, target-shooting, 

reading, and writing. Instruments which were frequently used 

in studies employing perceptual motor skills are mazes, rotary 

pursuits, and discrimeters. 

Studies involving various card sorting tasks have indi-

cated that positive transfer is greater when the number of 

common elements are greater among tasks. These studies have 

also revealed that a variation in the response phase is more 

likely to result in less transfer than when the variation is 

in the stimulus phase. Pyle (57) reported negative transfer 

in a study requiring subjects to make new responses to old 

stimuli. He claimed that previously formed habits tended to 

interfere with proper movements and thus retarded the second 

learning. Crafts (15) studied transfer of training as related 

to the number of elements common to training and test situa-

tion. His subjects sorted cards according to specific 

numbers on a card sorting box. After eight trials, the task 

was changed and the new task contained either zero, three, 

six or nine numbers that were present in the original task. 
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The tasks containing nine identical numbers showed the greatest 

amount of transfer. Barch (2) experimented with altering either 

the stimulus sequence or the response sequence while keeping 

a stimulus or response relationship constant. He found that 

a more disruptive change in the amount of transfer occurred 

when the responses were altered rather than when the stimuli 

were altered. 

Investigations of transfer of training using discrim-

inative motor tasks have also confirmed that similarity 

between tasks promotes positive transfer. Duncan (19) had 

subjects move levers into various positions according to 

different colored-light stimuli. More transfer occurred 

when task and criterion task were similar. Transfer was 

attributed to response generalisation and learning how to 

learn. A similar study by Gagne, Baker, and Foster (26) 

found transfer to increase or decrease as the similarity be-

tween the tasks increased or decreased. These experimenters 

varied the stimuli and responses separately to determine the 

amount of transfer for each condition. The results of the 

two conditions indicated that varying responses between tasks 

result in less transfer than varying stimuli between tasks. 

Mukherjee (49) investigated transfer of training in 

regard to performance from the simple to the complex part 

of the two-hand coordination skill test. The test which was 

largely tracking consisted of moving a small pin through a 
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narrow path by coordinating two handles. A significant degree 

of transfer occurred and was explained through the identical 

elements theory. Mukherjee further disclosed that the amount 

of transfer was related to the initial ability level of the 

subjects' performance on the skill test. 

Fatigue transfer in mental work has been shown to be 

related to the number of identical elements in the tasks 

between which transfer occurs (4). Tasks in this experiment 

consisted of writing alphabetical sequences. The conditions 

of the experiment required all subjects to work on the 

original task for a specified length of time and then to 

switch to an alternate task. The alternate task, likewise, 

consisted of writing alphabetical sequences; but the degree 

of similarity with the original task was varied. The sub-

jects alternated the tasks for a total of sixteen minutes. 

The results indicated that the level of performance decreased 

as task similarity was increased. 

Cratty's (16) study revealed both positive and negative 

transfer when he used a stylus and a locomotor maze to in-

vestigate transfer of training from small to large spatial 

patterns. His subjects practiced blindfolded on the stylus 

maze and were tested blindfolded on the locomotor maze. Since 

the subjects seemed unaware of the pattern relationship, 

Cratty assumed the transfer to be partly unconscious and ex-

plained his results through the transposition theory. 
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Gross motor skills.—Studies of transfer of training in 

gross motor skills have supported other studies in that trans-

fer is related to stimulus and response similarity, and that 

motor skills tend to be specific rather than general. 

Lindeburg (42) had forty-seven high school boys and girls 

participate in various activities such as a regular physical 

education class, a regular physical education class in addi-

tion to special aria exercises, and table tennis. He sought 

to determine whether "quickening exercises" would improve 

general coordination. The criterion test of coordination 

consisted of the finger press, peg-shifting, and modified 

peg-shifting. Results from his study agreed with similar 

conclusions that transfer is specific and occurs when prac-

ticed movements are identical. Some people hypothesized 

that participation in several gross motor activities would 

result in interference if the motor skills were dissimilar. 

Nelson (52) found no evidence to support this hypothesis in 

his investigation of the effect of swimming on the learning 

of two gross motor skills. The experimental group partici-

pated in swimming, volleyball, and the high hurdles, while 

the control group participated only in the latter two activ-

ities. Swimming had neither a detrimental nor a favorable 

effect on the performance of either skill. However, it 

appeared that if participation in swimming and another gross 

motor skill occurred on the same day, interference in learning 
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would have occurred as a result of the energy expenditure 

during swimming. 

Verbal learning,—-In studies using verbal material, it 

is desirable for the material to be equally unfamiliar to all 

subjects. For this reason, the material selected for use in 

studies of verbal learning consists of either nonsense 

syllables, consonant syllables, digits, or meaningful words. 

A nonsense syllabi© is comprised of a vowel between two 

consonants, such as MOS, WAK and BIH, Consonant syllables 

are merely three consonants such as CZN and PFJ. They possess 

a slight advantage over the nonsense syllable because they 

are even less meaningful and they are also more plentiful. 

Digits may be presented either singly or in groups of several 

per item depending upon the experimental conditions. Meaning-

ful words are used when homogeneous lists are desired. These 

lists consist of either two-syllable adjectives or of four 

letter verbs. 

There are several different ways in which the verbal 

material has been presented to the subjects. The most common 

methods were the anticipation and the paired-associates. In 

the anticipation method, the items of a list were presented 

one at a time and at a uniform rate. The items were shown 

through a window of an exposure apparatus, and the subjects 

attempted to associate each one with the one following it by 

speaking it aloud before it appeared. In the paired-associates 
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method, the items of a list were presented two at a time. 

Subjects tried to associate one item with the other so that 

when one was presented the other was recalled. The exposure 

apparatus most often used in this method was a memory drum. 

The first member of each pair was presented alone; then both 

members of the pair were shown simultaneously. Transfer 

effects were evaluated in terms of similarity between the 

original and interpolated stimuli and responses. The degree 

of similarity between the stimuli, or the responses is 

dependent upon the type of verbal material used and the ex-

perimental conditions. For example, the investigator may vary 

the meaning of the word such as sickly-unwell, or he may 

vary the letter-elements such as HEK-HOK. The variation may 

be in either the stimuli sequence, response sequence, or 

both sequences. 

In verbal learning, transfer tends to be dependent upon 

the type of verbal material and the similarity between the 

stimuli and responses in the original and interpolated 

material. It also appears that transfer is less when the 

response sequence is varied rather than when the stimuli 

sequence is varied. A classic study by Bruce (8) cited 

negative transfer when a new response was learned to an old 

stimulus. However, when an old response was recalled to a 

new stimulus, positive transfer occurred. Bruce initially 

exposed his subjects to lists of paired nonsense syllables 
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such as tec-zox and lan-gip. There were varying degrees of 

similarity between the test lists and the original lists 

such as tec-zop and fis-gip. More transfer occurred when 

the items in the test lists were similar to those in the 

original lists. 

Underwood (65) varied the degree of similarity between 

Interpolated responses and the original, and found transfer 

directly related to response similarity. The verbal material 

consisted of paired-associate lists of adjectives. The 

stimulus items remained the same in the test list, but the 

response items were changed through three degrees of similar-

ity: high, moderate, and low. The results of Underwood's 

study indicated positive transfer when new responses were 

learned to old stimuli. Bruce, however, reported negative 

transfer when his subjects were exposed to the same condition. 

This contrast can probably be attributed to the different 

types of material used in each experiment. 'After extensively 

investigating the literature on verbal learning, Osgood made 

the following conclusion concerning response similarity: 

where stimuli are functionally identical and 
responses are varied, negative transfer and 
retroactive interference are obtained, the 
magnitude of both decreasing as similarity 
between the responses increases (55, p. 137). 

Investigations of retroactive inhibition in verbal 

learning have likewise emphasized the importance of response 

similarity. Cheng (11) used nonsense syllables and found 
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that the more similar the interpolated material was in regard 

to the original, the less the tendency for retroactive in-

hibition. The interpolated list was varied from the original 

list by changing either one, two, or all three letters of a 

syllable. Bugelski (9) reported interference in verbal 

learning when his subjects were unable to recall original 

responses after learning new responses to old stimuli. Sub-

jects learned an original list of paired nonsense syllables. 

After learning three additional responses to the same stimulus, 

subjects were tested for recall of the original response. 

More trials were necessary to relearn the original responses 

than to recall the control list which was of equal difficulty^ 

Osgood (54) conducted studies in which the stimuli were 

letter-pairs and the interpolated responses were common 

adjectives, either similar or opposed in meaning to the 

original responses. His results indicated that interference 

in learning may be either an increasing or a decreasing 

function of similarity, depending on the stimulus-reponse 

relationship in the interpolated material. Also investigat-

ing interference in learning, Johnson (35) and McGeoch and 

McDonald (45) used meaningful words and found that inter-

ference increased as the similarity between the original and 

interpolated materials increased. 
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Transfer of General Principles 

The transfer of the knowledge of a general principle 

from one situation to another situation was initially intro-

duced by Judd (37). Studies of transfer which have followed 

his method of investigation have agreed that supplying learners 

with the knowledge of a general principle will facilitate 

learning if the learner is aware of the similarities between 

the tasks. Studies of this nature also favor self-discovery 

of the principle rather than directly informing the student 

of the principle. 

Completing a study almost identical to Judd's, Hendrick-

son and Schroeder (30) substituted shooting an air rifle at 

submerged targets rather than dart throwing as Judd had 

utilized. The results of both experiments were the same. 

Burack and Moon (10), however, reported little transfer in 

their study involving the application of a centrifugal force 

principle toward solving a puzzle. Some subjects were given 

additional verbal examples, demonstrations, and hints, but 

were still unsuccessful in solving the puzzle. Kittell (39) 

experimented with giving sixth graders three different degrees 

of guidance in learning and applying principles. He found 

that the group receiving an intermediate amount of guidance 

was significantly superior to the group receiving minimal 

guidance and to the group receiving a maximal amount of 

guidance. However, the guidance given to the minimum and 
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the maximum groups was of an extremity. The minimum group 

was given little or no aid, while the maximum group was given 

written and verbal solutions for the application of the 

principles. Possibly, motivation was stymied in these groups 

because of frustration and also the lack of a challenge. 

Hazlerud and Meyers (27) published a study disclosing the 

difference between the transfer value of given and derived 

principles. Subjects practiced translating twenty different 

codes into common four word sentences. The rules were given 

for part of the codes, but the remaining rules had to be 

derived from the other examples. Test results indicated that 

the rules which had been derived were remembered and applied 

more than the rules which had initially been given. A recent 

and similar study by Kersh (38) substantiated the findings 

of Hazlerud and Meyers. Self-discovery motivates students 

to practice more and thus to remember and transfer more than 

if taught directly. 

Age and Transfer 

Inquiries into the relationship between age and transfer 

of training have been reported by several investigators. 

Results from these studies indicate that age may be an 

important factor in the amount and direction of transfer 

from one task to another. However, physiological differences 

of students in regard to the nature of the tasks to be 

learned or performed should also be taken into consideration. 
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Humphries and Shephard (34) investigated the performance of 

youngsters four to ten years of age on the Toronto Complex 

Coordinator. The three training sessions were separated by 

six-month intervals, and each session consisted of two five-

minute work periods with a twenty-minute rest period between 

practices. Finding that the oldest group made fewer mistakes 

and more matches, Humphries and Shephard concluded that level 

of performance is related to age. Clarke and Blakemore (13, 

p. 131) found that nine-year-old retardates achieved a 

greater level of transfer than seventeen- or twenty™three-

year-old retardates. They concluded that transfer appeared 

to be a main characteristic of early development, and that 

many studies of adolescents and adults leave negative results 

because much transfer has occurred earlier. Henry and Nelson 

(29, p. 175) compared the rate of learning and the performance 

of motor skills of ten- and fifteen-year-old boys. Their 

study revealed that the younger boys were slower in motor 

performance, but learned more than the older boys. The ex-

perimenters further maintained that even among gross motor 

tasks that are similar, task-specificity is great? it tends, 

however, to be less in the younger boy. In regard to age and 

motor skill learning, McGeoch contributed the following; 

Children may master motor skills more slowly 
than more mature learners because of a less 
well-developed motor equipment, whale the aged 
may learn more slowly because of sensory, con-
necting, or motor mechanisms which are less 
effective than they were at maturity. Children 
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may learn ideational materials more slowly than 
the mature because of less retained experience 
which will transfer positively to the new, and 
perhaps because of less effective motivation to 
learn such materials. The aged may learn similar 
things more slowly than the mature because of 
negative transfer, or because they are less 
highly motivated to learn them. In many ways, 
the two sets of conditions may operate together 
and, to extents now unknown, may be function® 
of each other (46, p. 551). 

Intelligence and Transfer 

Evidence has indicated that intelligence in regard to 

transfer of training is directly related to the nature of 

the task to be transferred. Some investigators have claimed 

that the brighter student is more apt to learn and transfer 

more than the less bright student, while others have shown 

that intelligence is not particularly important in some 

transfer tasks. Generally, intelligence appears to be a 

significant factor in the amount of knowledge that may be 

transferred from one situation to another. In transfer of 

training among various motor tasks, however, intelligence 

does not appear to be a significant variable. 

Frederick has suggested that the brighter student is 

apt to transfer more than the less bright student because 

of the difference in ability to formulate generalizations 

(24, p. 123), Cox (14) found that intelligence did not make 

any difference in the improvement of subjects learning an 

Industrial task. He maintained that when simple ideas are 

involved only a modicum of intelligence is necessary. 
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Brooks {7) found only a low positive relationship between 

intelligence and transfer of mental multiplication and sub-

stitution. Start (61) investigated the relationship between 

intelligence and mental practice of twelve-year-old boys 

learning the underarm basketball throw. He divided the sub-

jects into two groups according to their intelligence. There 

was no significant relationship between intelligence and the 

improvement of either group. However, Start failed to use 

a control group; therefore, definite conclusions cannot be 

made from his study. 

Thorpe (63) studied the relationship of intelligence 

to success in tennis and badminton singles competition. Her 

results revealed that skill was the significant factor in 

success rather than intelligence. Subjects were college 

women enrolled in tennis and badminton classes. A mental 

ability test was given to all subjects, and after a brief 

instructional period, an initial skill test in tennis or 

badminton was given. In each sport, subjects were divided 

into groups of high and low intelligence and high and low 

skill. Success in each sport was determined by winning a 

specified number of games played in a round-robin tournament. 

So significant relationship existed between intelligence and 

success, but skill and success were significantly related. 
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Motivation and Transfer 

Several studies have been concerned with the motivation 

effect caused by an electric shock or a sound. These in-

vestigations have shown that the motivation effect causes an 

increase in speed of movement which is transferable to another 

type of movement. Other investigators have studied the re-

tention of the motivation effect and have compared the 

difference in the motivation effect as caused by an electric 

shock or a sound. 

Henry {28) found that motivation by administering an 

electric shock in subjects' arias during a period of a reaction 

movement would facilitate or speed up the movement. He 

further showed that the increase in speed of movement would 

transfer front a simple response (finger press) to a complex 

response (treadle press). A similar study by Monro (48) was 

concerned with the retention of the motivation effect. He 

employed the same apparatus and tests as Henry. By retest-

ing the subjects at various time intervals, Monro found 

that the motivation effect required about seven weeks to 

retrogress toward the initial speed of movement. Fair-

dough (22) substituted a buzzer sound for the electric shock 

and did not find any difference between the motivation effect. 

He further discovered that the increase in movement from the 

motivation effect would transfer from the hand to the foot. 

Reaction time showed a larger and more significant transfer 

than movement time. 
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Verbal Pre-training and Transfer 

Various studies have reported that verbal pre-training 

prior to performing a motor task will benefit the task per-

formance. Investigators in this area of transfer have con-

centrated mainly on discriminative motor tasks. These tasks 

involved discrete stimuli-response elements. A verbal 

formula rehearsal such as "a green light means switch number 

four" appears to transfer and facilitate the performance 

of the motor task. 

The amount of verbal pre-training necessary for the cues 

to transfer to the motor task has been investigated by Baker 

and Wylie (1). The subjects were given either eight or 

twenty-four pre-training trials using verbal cues to associate 

different switches to red or green colored-light stimuli. 

Only a large amount of verbal pre-training benefited learning 

the motor task. McAllister {44) experimented with different 

types of verbal pre-training upon the acquisition of a motor 

task. Performance of the motor task involved using a Star 

Discrimeter in which the subjects associated each of six 

colored light stimuli with one of six horizontal channels by 

moving a rod into the correct channel. Subjects were divided 

into five groups during the pre-training. Three of the groups 

were given verbal cues which were based on anologues of the 

channels of the discrimeter, while the remaining groups were 

given irrelevant verbal cues. Discovering that two of the 

five groups were superior in performance on the discrimeter, 
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McAllister reported that relevant word responses were the 

most beneficial cues. Very few investigators have been con-

cerned with the effect of verbal cues on the learning of a 

gross motor skill. Cratty (17) has suggested that it may be 

because gross motor skills are too complex to reduce to word 

formulas or that verbal cues might slow reactions thus im-

pairing the performance. However, an experiment by Solley 

(59) indicated that verbal cues of speed and accuracy did 

transfer to a motor skill. Subjects practiced a skill similar 

to the thrust-lunge in fencing with emphasis on either speed, 

accuracy, or speed and accuracy. After a three-week period, 

the groups in which either speed or accuracy had been empha-

sized excelled in the performance of that component of the 

motor skill. The group which received emphasis on speed and 

accuracy was slightly slower than the speed group and less 

accurate than the accuracy group. For the next three weeks, 

speed and accuracy were equally emphasized in all groups. 

The final test indicated: the speed group was the quickest, 

but less accurate? the accuracy group gained in speed, but 

lost in accuracy; the speed and accuracy group performed as 

well in speed as in accuracy. Solley concluded that speed 

and accuracy should be equally emphasized unless one is more 

important than the other. 
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Mental Practice and Transfer 

Evidence has indicated that mental practice of a motor 

skill will transfer and facilitate the performance of that 

skill. However, several investigators (12, 61, 64, 67) 

administered an initial skill test to their subjects prior 

to the mental practice of the skill. The gain in performance 

on the final test might be attributed to the learning effect 

that occurs during the first test. 

In Vandell's (67) investigation using dart throwing and 

basketball shooting, subjects mentally practiced thirty 

minutes daily for eighteen days. Mental practice was almost 

as effective as physical practice in skill improvement, 

Twining (64) performed a similar study, but added a ring 

tossing skill. Finding that mental practice did transfer to 

improve task performance, he suggested that perhaps a com-

bination of physical and mental practice would yield greater 

facilitation in learning skills. In separate investigations, 

Clarke (12) and Start (61) used basketball throws and reported 

an improvement in the performance of their subjects after 

intervals of mentally practicing the skill. Start, however, 

credited motivation rather than the mental practice for the 

improved performance of his subjects. He further added that 

since his subjects lacked motor experience of the skill that 

possibly the gain in performance resulted from the physical 

practice obtained on the initial test. Jones (36, p. 175) 



46 

studied mental practice of a skill under two conditions of 

mental practice. One condition of mental practice was 

directed by the instructor in which most of the instructions 

were read aloud. The second condition consisted mainly of 

the subjects reading the instructions to themselves. Both 

conditions of the mental practice contained readings of a 

mechanical analysis;of the skill. The criterion test, which 

consisted of a gymnastic skill similar to a kip on the 

horizontal bar,was given after six sessions of mental prac-

tice. Prior to this test, the subjects had not seen a 

demonstration of the skill, nor did they have physical prac-

tice of the skill, When both groups were combined, 56 per 

cent of the subjects passed the criterion of the first test 

which was rated on a pass-or-fail basis. Those subjects who 

did not pass the first test were given additional mental 

practice followed by a skill test. The skill test and the 

condition of the mental practice remained the sane. This 

procedure provided an opportunity for the experimenter to 

study directed and undirected mental practice when combined 

with physical practice. The results of the first part of 
| 

the experiment confirmed that mentally practicing a skill 

transfers and facilitates the learning of the skill. The 

undirected mental practice was superior to the directed mental 

practice method in both parts of the experiment. Seventy-

three per cent of those subjects who passed the first test 

were members of the undirected mental practice group. Jones 
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further disclosed that since the reading of the mechanical 

analysis was constant, perhaps the vital part of the learn-

ing lies in the formation of the image during the mental 

practice process, 

Degree of Learning and Transfer 

The importance of the degree of initial learning has 

been well established by several investigators in various 

areas of transfer. In verbal learning, positive transfer 

tends to increase as the degree of initial learning is in-

creased (8, 57, 19). Bruce used nonsense syllables and ex-

perimented with varying the original and interpolated 

responses and also the degree of learning the original list. 

His experiment illustrated that negative transfer caused 

from response dissimilarity decreases as the degree of 

original learning is increased. Underwood exposed his sub-

jects to lists of twelve paired adjectives which were 

synonymous in meaning. Practice continued until subjects 

were able to recall either four or seven correct responses, 

or two successive errorless trials. A second list was prac-

ticed until subjects were able to recall seven correct 

responses. Subjects who learned the original list to a 

greater extent reached a higher learning level on the second 

list in fewer trials than the subjects with less initial 

learning. 
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In a study using a card sorting task, Pyle (57) revealed 

that when little initial learning of a task occurred, transfer 

was at a minimum and negative transfer resulted. Duncan 

(19, p. 2) investigated the effect of varying the degree of 

learning upon the transfer of training using a discriminative 

notor task. He explained the positive transfer effects 

through task sinilarity and response generalization. A 

response that is well learned will strengthen other similar 

responses„ 

Task Difficulty and Transfer 

Studies concerned with transfer in relation to task 

difficulty have investigated transfer from an easy to a 

difficult task and transfer from a difficult task to an easy 

task. There appeared, however, to be some question as to the 

exact factors which caused transfer to occur rather than 

merely the simplicity or complexity of the task. Holding 

(33) contended that many factors other than task complexity 

were responsible when transfer occurred from an easy to a 

difficult task. Agreeing with him, Batting (3, p. 378) dis-

closed that in performing a simple task, cues can be utilized 

without disruption of other factors, but a complex skill 

contains too many stimulus and response elements. Day (18, 

p. 162) questioned the authenticity of the experimenter in 

controlling the "difficulty" variable in skilled tasks. 
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Sometimes, when increasing the complexity, experimenters 

have produced immeasurable changes in other closely related 

variables. 

Mukherjee (49) increased the complexity of the two hand 

coordination skill test by reducing the size of the tracking 

path. Transfer occurred from the simple to the complex part 

of the test. Namikas and Archer (51) investigated the effect 

of three degrees of task difficulty on transfer using a 

rotary pursuit. Changing the speed of the tracking target 

appeared to be the most effective variable in the transfer 

task# Subjects practiced tracking the target on speeds of 

either forty, sixty, or eighty revolutions per minute. Task 

complexity was increased by changing the target speed of 

all groups to sixty revolutions per minute. One group of 

subjects was not subjected to the change in speed, but they 

were told by the experimenter that a change was made. There 

were no significant differences between the scores of the 

groups changing target speed. The group which transferred 

to the same speed performed significantly better than did 

either of the other two groups. 

Studies of Transfer of Training Utilizing 
Tennis and Badminton Skills 

Transfer of training effects among tennis and badminton 

skills were investigated by Nelson (53) and Soule (60). The 

subjects in both studies were college men with little or no 
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experience in tennis or badminton. Nelson paired six gross 

motor skills involving similar movements and patterns and 

used the method and order of teaching as variables. Soule 

studied the effect of badminton and handball upon tennis 

ability. The results of the two studies were different in 

that Nelson found no positive transfer effects from badminton 

to tennis while Soule reported a significant amount of posi-

tive transfer. Because of the different objectives of each 

study, other findings derived from those studies were not 

comparable. 

The results of Soule"s study indicated that handball as 

well as badminton had a favorable effect upon tennis ability 

as measured by the Dyer backboard test. The subjects for 

his study were nineteen men in a handball class, fourteen 

men in a badminton class, and twenty men enrolled in a soccer 

class. The control group for the study was the soccer class. 

The Dyer tennis test was administered to each group during 

the second class meeting and before any instructions in the 

activity were given. There were no significant differences 

among the means of the three groups on the initial test. The 

Dyer test was readministered after ten weeks of instruction 

in each activity. All three groups showed a significant gain 

in scores from the initial test to the final test. The im-

provement of the soccer group was attributed to the learning 

that occurred during the initial test and the fact that 
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playing soccer may contribute to the improvement of all-round 

ability. The mean increases for the badminton and handball 

groups were compared to the mean increases for the soccer 

group. The amount of increase was statistically tested with 

the t ratio. The improvement shown by the handball group was 

significant at the .05 level and the improvement shown by 

the badminton group was significant at the .01 level. Thus, 

badminton appeared to have a more favorable effect than hand-

ball on the improvement of scores as shown by the Dyer Backboard 

Test of Tennis ability. Soule concluded that badminton and 

handball may be adequate pre-season conditioning activities 

and that neither activity appeared to impair tennis ability. 

Nelson paired six gross motor skills containing similar 

movements in order to determine possible transfer of training 

effects. Three different orders of teaching the skills were 

used: one skill was taught followed by the other, the order 

of teaching the skills was reversed, the skills were taught 

alternately. Two different methods of teaching the skills 

were included in each order of presenting the skills. One 

method was teaching for transfer effects. This method con-

sisted of an explanation concerning the differences and 

similarities present in both skills. The other method used 

in teaching the skills did not include explanations regarding 

the similarities and differences. The subjects in the study 

were ninety university men. They were divided into three 
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groups of thirty and each group sub-divided into fifteen sub-

jects each. Badminton scores were obtained from volleying 

the shuttle against a wall from behind a line drawn six feet 

away from the wall. The subjects were required to use either 

a forehand or backhand stroke and the shuttle had to be hit 

between the subject's shoulders and ankle3. No explanation 

was given regarding where the shuttle had to hit against the 

wall; therefore, it is assumed that a legal hit was one hitting 

the wall at any height. Each subject's score was the total 

of five trials of thirty seconds each. Tennis scores were 

obtained by stroking a tennis ball against a wall from behind 

a line drawn twenty feet away from the wall. A net line was 

drawn three feet high on the wall, and all hits were required 

to land above the net line to be counted as a legal hit. 

The method of scoring was the same as that used in badminton. 

Subjects practiced each skill for three different days 

in one week, and each session required approximately thirty 

minutes to complete. Because the testing procedures were 

vaguely stated, it could only be assumed that the subjects 

were given an initial test during the first day of practice 

and the final test during the third day of practice. The 

difference between the first and third day scores determined 

the improvement. The data derived from the scoring techniques 

were subjected to analysis of variance. The results of the 

study indicated that the best order of teaching tennis and 
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badminton skills was to teach first one skill and then the 

other. Tennis skills appeared to have a favorable effect 

upon learning badminton skills, but the difference was not 

significant. The most ineffective order of teaching the 

skills was when the skills were learned alternately. The 

most successful method of teaching tennis and badminton 

skills occurred when the similarities and differences between 

the two activities were not illustrated. This finding, how-

ever, was not statistically significant. None of the findings 

of the study in regard to tennis and badminton skills were 

statistically significant at the .01 or .05 level. This could 

probably be attributed to the small amount of time devoted 

to practicing the skills. Furthermore, since standardized 

tests were not used to measure tennis or badminton ability, 

the scoring techniques that were used may have been too 

difficult for beginners. 

Tennis and Badminton Tests 

Several investigators have constructed tests to evaluate 

the ability of tennis and badminton players (6, 20, 21, 31, 

32, 43, 47). These tests were designed to correlate highly 

with players* skill in the activity. This study, however, 

was not concerned with a measurement of tennis or badminton 

ability, but was concerned with the skill movements involved 

in the performance of the forehand-backhand tennis stroke 

and the underhand badminton clear stroke. Therefore, the 



tests used in this study were selected because they incor-

porated primarily the skills that were being investigated 

regarding transfer effects. The tests selected were the 

Broer-Miller Achievement Tests for Beginning and Intermediate 

Tennis (6) and the Lockhart-McPherson Wall Volley Test (43). 

Tennis 

The Broer-Miller Tennis Test (Appendix A) was constructed 

to classify students into either beginning, intermediate, or 

advanced groups and to serve as a basis for grading the 

ability of students to hit forehand and backhand drives. 

Since the most effective tennis drives are those that are 

hit with a large amount of force and land deep in the back-

court, the test was especially designed to measure the 

ability of students to place the ball in the back nine feet 

of the tennis court. A rope was stretched four feet above 

the net to serve as a discriminating device against balls 

that were hit with too much height and little force. Thus, 

the rope was partly used to measure the force of the drive 

since balls may be hit high with little force and land in 

the backcourt area. 

The subjects in the study consisted of fifty-nine college 

women enrolled in tennis classes. Twenty-seven of the sub-

jects were in an intermediate tennis class and thirty-two of 

the subjects were in a beginning tennis class. 



*±'fre validity of the tennis test was established by 

correlating the subject?; * performance on the test with sub-

jective ratings given on the subjects" ability by the 

instructor and other judges. The validity coefficient for 

the intermediate group was reported to be .83 and in the 

beginning group .61. The lower correlation was attributed 

to the inconsistency of ooginners and to the fact that the 

subjective ratinga given by the judge** were based only on 

observations made in one day. Tin?, reliability coefficient 

for the beginning and the intermediate group was determined 

i'Y the split half method and was reported to be .80. 

Badminton 

The Lockhart-McPherson ??all Voile*/ "est (Appendix B) was 

designed to fulfill the need of an objective measure of bad-

minton playing ability. Another reason for the test 

construction was to alleviate some of the problems, such as 

lengthy administration and requiring special equipment„ that 

are present in other teats of badminton playing ability. 

The subjects in the study were college sophomore women. All 

were enrolled in badminton classes at the University of 

••Jebraska. 

The reliability of the judges' ability to select winners 

was determined by three experienced judges rating the bad-

minton playinq ability of twenty-seven subjects. The ratings 

were totaled and correlated with the percentage of cranes won 
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by those twenty-seven subjects in a round-robin tournament. 

A correlation coefficient of .90 was obtained. The xaethod. 

used to establish the reliability of the teat was a test-

retest. Fifty subjects were given the test within a period 

of three days. The total scores made on the test were 

correlated, and a coefficient of . 30 resulted. 

The validity coefficient of the test was reported to be 

between .60 and .72. Three methods were used to establish 

the reported coefficients. One method consisted of three 

judges rating the badminton playing ability of sixty-eight 

subjects. The ratings were totaled and correlated with the 

total score that those subjects toado on the test. The correla-

tion coefficient was .71„ Another method used to determine 

the validity of the test consisted of twenty-seven subjects 

playing a round-robin tournament. The percentage of the 

total games won by each contestant was correlated with the 

total score roade on the test. A coefficient of .60 was 

derived. A similar tournament involving only seven subjects 

was also conducted. The correlation of the percentage won 

with the total test score resulted in a coefficient of .72. 

The final method used to determine the validity of the test 

was to correlate the percentage of total games won by each 

of the round-robin tournament players with the total of the 

judges® ratings. A coefficient of .90 was produced. 
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Summary 

Transfer of training has been shown to affect all 

learned behavior. In some instances learning has been facil-

itated by transfer, while in other situations learning has 

been retarded. Theories that have been formulated to explain 

transfer effects are expressed in terms of the identical 

elements, general principles, transposition, and the two-

factor theory. Variables that have been shown to influence 

the amount and direction of transfer include; inter-task 

similarity? nature of the material to be transferred; age, 

intelligence, and motivation of the learner? verbal and 

mental practice prior to task performance? degree of initial 

learning; and task complexity. 

In gross motor skills transfer tends to be dependent 

upon task similarity, motivation of the learner, and the 

amount of original learning. The age of the learner may 

affect transfer, but consideration should be given to the 

physiological differences of students in regard to the nature 

of the tasks to be learned. Mentally practicing a motor skill 

has been shown to facilitate the learning of that skill, but 

mental practice was not as effective as physical practice. 

The results of investigations of transfer involving tennis 

and badminton skills have indicated that tennis does not 

transfer to badminton, but badminton practice might facilitate 

learning tennis skills. 
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CHAPTER III 

PROCEDURES 

Subjects 

Forty women enrolled in beginning tennis and badminton 

classes at North Texas State University during the spring 

semester, 1967, served as subjects. All subjects were 

dressed in sportswear consisting of shirts, shorts or slacks, 

and tennis shoes during the testing. 

College women were selected for this study because many 

students on the college level have never participated in 

tennis or badminton and consequently have been in doubt as 

to which activity to select a® their first experience. 

Results from a questionnaire submitted in the fall semester 

of 1968 to 110 women at North Texas State University indicated 

that 39 percent of those students had not had any experience 

in tennis and 30 percent of the 110 students had never had 

instructions in badminton. 

Selection 

The criterion for subject selection was inexperience in 

tennis or badminton; so only those students who had not had 

experience in either activity were qualified. Since the 

experimental design demanded certain modifications of the 

64 
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usual progression pattern in which skills are presented to 

the students, subjects were selected only from the investi-

gator 's classes. 

The selection of subjects occurred two weeks prior to 

the initial tests. All students signed a sheet of paper if 

they had not previously had instructions or experience in 

tennis or badminton. Twenty-one students in the tennis 

classes and twenty-one students in the badminton classes 

comprised the lists of subjects. Eleven subjects were 

selected for each experimental group and ten subjects for 

each control group. This arrangement provided an additional 

subject in each experimental group to compensate for those 

subjects who might fail to complete all parts of the testing 

program. The skill level of each subject was observed during 

the class periods of the following week as the basis for 

equating the subjects into experimental and control groups. 

The subjects were approached two at a time during their class 

period and asked to volunteer for the experimental group. 

Subjects might not feel compelled to volunteer if another 

subject were present; conversely, a subject might agree to 

be in the experimental group if a classmate also agreed. 

The subjects were naive as to the purposes of the research 

but were aware that tennis and badminton skills were involved. 

Subject selection was completed when eleven subjects had 

volunteered for each experimental group. Two subjects in 
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the tennis classes withdrew from school prior to the initial 

testi therefore, eight subjects served as the tennis control 

group. 

Tests 

The standardized tests selected for this study were not 

tests of tennis and badminton ability per ae, but were 

exemplary of the aim and wrist movements recommended for 

each skill. The validity and reliability of the tests were 

satisfactory for the purposes of this study. Other criteria 

on which the test selections were based included ease of 

administration and economy of time and expense. 

Tennis 

The tennis test selection was based on the criterion 

that it tested components of tennis strokes that, in the 

opinions of authorities, are desirable. These skills require 

a stable wrist, long back swing, and follow-through with arm 

and body action for power (2, 6), The Broer and Miller 

Tennis Achievement Test (Appendix A) was selected because it 

encouraged proper stroke execution. The scoring areas for this 

test are arranged so that the value of the backcourt is 

greater? thus, to achieve a high score, the subjects were 

forced to execute the tennis strokes as recommended by 

experts. This was the only validated tennis test that 
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measured beginning tennis skills and that was relatively 

economical in time and easily administered. 

Badminton 

The badminton test selection was based on the criterion 

that it tested components of badminton strokes that, in the 

opinions of authorities, are desirable. These skills require 

a flexible wrist, short back.swing, and follow-through with 

less ana and body action (2, 6). The Lockhart and McPherson 

Wall Volley Test (Appendix B) was selected because it required 

the movements as described above in order to achieve a high 

score. The restraining line in this test required the sub-

jects to use a flexible wrist when hitting the shuttle to 

receive the desired rebound from the wall. The rebound 

distance, however, was such that a short backswing and follow-

through was necessary to keep the shuttle in play. Another 

reason for the selection of this test was that the construc-

tion of the test appeared to favor the measurement of the 

ability of badminton players to use the underhand clear 

stroke rather than the overhead clear. Since the underhand 

clear stroke was selected to represent badminton skills, it 

was desirable to select a test which would encourage the 

subjects to use that stroke. 
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Experimental Design 

In order to achieve the objectives of this study, the 

subjects in the experimental groups were required to meet in 

extracurricular time for twelve hours of instruction on the 

intervening activity. During the interval while the inter-

vening activity was being taught, these subjects did not 

report to their regular class nor participate in that 

activity. The subjects in the control groups were required 

to report and participate in their regular class. This 

participation consisted of practice on skills other than 

those tested. At the completion of the intervening skill 

tests, the subjects in the experimental group returned to 

their regular class to be retested on the initial activity. 

Test Administration 

Initial and final tests were administered to two begin-

ning tennis classes and two badminton classes. Since these 

tests were administered during the class periods, students 

and subjects were involved in the administration of those 

tests. The intervening skill tests were administered in 

extracurricular time and entailed only the researcher and 

the subjects in the experimental group. 

The Lockhart and McPherson Wall Volley Test was adminis-

tered as the initial badminton test, intervening badminton 

test (experimental tennis group), and the final badminton 

test. The Broer and Miller Tennis Achievement Test was 
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administered as the initial tennis test, intervening tennis 

test (experimental badminton group), and the final tennis 

test. 

Initial Tests 

Badminton.—-The Lockhart-McPherson Wall Volley Test was 

administered to two badminton classes. The procedures of 

test administration for both classes were identical. Sub-

jects in the experimental arid control groups were tested 

together since the test was administered during the badminton 

class periods. Three testing stations were established near 

the west wall in the North Texas State University Women's 

Gymnasium and were used for all badminton tests. 

Preliminary procedures involved distributing new shuttles, 

scorecards, and pencils to each station. The starting and 

restraining lines on the floor and the net line on the wall 

had previously been marked with tape for each test station. 

Since the same test was given at each station, all lines were 

marked identically. The net line was five feet above the 

floor and one inch wide. The restraining line was marked 

three feet from the base of the wall, and the starting line 

was marked six and one-half feet from the base of the wall. 

All lines were parallel and ten feet long. Each test station 

was approximately fifteen feet apart and ail had an overhead 

clearance of more than ten feet. 
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Directions and a demonstration of the test were presented. 

The class members were randomly assigned into groups of four, 

and each group was assigned to a test station. Since each 

test station only accommodated four students, the remaining 

class members played doubles on the badminton courts at the 

opposite end of the gymnasium. Ho one practiced against the 

wall. 

Each student practiced fifteen seconds prior to the first 

trial of the test. The researcher stood behind the middle 

test station and started, timed, and stopped all practices 

and test trials. When each group member had completed a 

test trial, the groups rotated to the next test station. 

This procedure was continued until all three test trials were 

complete. The scorecards were collected and the same pro-

cedure was used to test the remaining members of the class. 

The motivation of the students was average since the scores 

made on the test counted toward a class grade. 

Tennis.—The Broer-Miller Achievement Tennis Test was 

administered to two beginning tennis classes. The procedures 

of test administration for both classes were identical. Two 

of five tennis courts used by the Women's Physical Education 

Department at North Texas State University were selected for 

the administration of the tennis tests. 

The preliminary procedures involved installing a rope 

four feet above the tennis nets and placing a box containing 
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fifteen new tennis balls on the baseline of each tennis court. 

Scorecards and pencils were available for the subjects who 

were keeping score. Lines had previously been marked on the 

tennis courts to indicate the point value of balls landing 

in different areas of the court. 

Directions and a demonstration of the test were presented. 

It was necessary to test all of the subjects in the experi-

mental group on the first day because of the intervening 

skill practice; therefore, those subjects were tested on one 

court while the subjects in the control group were tested on 

the other court. The remaining class members practiced on 

the adjacent tennis courts. Subjects were randomly numbered 

for different positions to aid in the administration of the 

test. All subjects rotated to a new position as each com-

pleted the test. Therefore, all subjects aided equally in 

the administration of the test. The researcher supervised 

the administration of the test on both tennis courts. The 

same procedure of test administration was followed in the 

tennis class the next morning. 

Intervening Skill Practice 

Badminton.—-The badminton intervening skill practices 

were held in the Women's Physical Education Building in the 

gymnasium, fencing room, and dance studio. The practices were 

scheduled for one and one-half hours three times a week for 
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a period of three weeks. Subjects were not required to attend 

all practices nor to remain at the practices the entire one 

and one-half hours. They were, however, expected to accumulate 

twelve hours of badminton practice by the end of the three-

week period. Subjects were also encouraged to attend the 

researcher's badminton classes in order to help accumulate 

the twelve hours of practice. 

An instructional period was necessary the first practice 

session to teach the subjects the proper grip and stroke 

execution. The remaining practices consisted mainly of the 

subjects rallying the shuttle against the wall and hitting 

with a partner. On two occasions badminton nets were set 

up, and the subjects played a formal game of badminton. 

Frequently, the subjects counted the number of times that 

they could rally the shuttle against the wall in a specified 

time period. This procedure allowed each subject to compare 

her score with the score of others, and it also determined 

those subjects who needed personal assistance. The motiva-

tion of the subjects appeared "normal," for all attended 

the practices regularly and usually remained the one and one-

half hours. All subjects had accumulated twelve hours of 

practice prior to the last scheduled session. Therefore, 

the intervening skill test was designated for that time. 

Tennis.-—The tennis intervening skill practices were 

held in the Women's Physical Education Building in the 
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gymnasium, fencing room, and dance studio. One practice 

session was held on the tennis courts, but because of the 

intramural and extramural tennis programs, the courts were 

usually not available. The practices were scheduled for 

one and one-half hours three times a week for a period of 

three weeks. The same regulations governed the experimental 

badminton group as those that governed the experimental 

tennis group. Therefore, these subjects were expected to 

accumulate twelve hours of tennis practice by the end of 

the third week of practice sessions. 

The subjects were taught the proper forehand and back-

hand grip and stroke execution during the first practice 

session. It was also necessary to stress the additional 

arm and body movement needed to project the tennis ball 

rather than the badminton shuttle. Each practice consisted 

of the subject dropping the ball to herself and stroking it 

against the wall. The subjects were instructed to stand 

approximately the same distance away from the wall as the 

baseline is from the net on a tennis court. The subjects 

were reminded during each practice of the most advantageous 

method of hitting the ball to obtain the desired height and 

distance for a forehand and backhand drive. 

It appeared to be more difficult to motivate this group 

of subjects than it was to motivate those subjects in the 

experimental tennis group. An additional session was held 



74 

during the third week of the intervening practices. This 

enabled the subjects to accumulate the twelve hours of 

practice at the same time as the other experimental group. 

Therefore, both intervening skill tests were scheduled to 

be administered on the same day and during the time originally 

designated for each final intervening skill practice. 

Intervening Skill Tests 

Badminton.—The badminton intervening skill test was ad-

ministered to the experimental tennis group. All subjects 

had twelve hours of badminton practice prior to the test. 

The same procedures and test stations were used for the 

administration of the intervening badminton test as those 

used for the initial badminton tests. Subjects were randomly 

numbered into groups of four and assigned a test station. 

Since there were eleven subjects to be tested, one group was 

comprised only of three subjects. This group was permitted 

to rest while the fourth member of the other two groups was 

being tested. The stop watch and order of rotation remained 

the same as that used in the administration of the initial 

badminton tests. The scorecards were collected after each 

group had completed the three trials of the test. 

Tennis.—The tennis intervening skill test was adminis-

tered to the badminton experimental group. All subjects had 

twelve hours of tennis practice prior to the test. The 
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preliminary procedures for administering the intervening 

tennis test were the same as those used in administering the 

initial tennis tests. However, only one of the two tennis 

courts used in the administration of the initial tennis 

tests was available at the time of the intervening tennis 

test. The subjects met on the tennis court and drew numbers 

to determine the order of testing and the position in which 

to aid in the administration of the test. The test was ex-

plained and demonstrated. The subjects rotated to new 

positions as soon as each subject completed the test. The 

scoracards were collected when the testing was complete. 

The researcher did not administer the test, but it was 

necessary to aid some subjects in recording the data. 

Final Tests 

Badminton.—The final badminton test was administered 

to the two badminton classes that had completed the initial 

badminton test. The same test stations and procedures were 

used in the administration of the final test as those used 

in the administration of the initial badminton tests. The 

final badminton test was administered the day following the 

administration of the intervening skill tests. 

The subjects remained in the same group as for the 

initial testing. Directions and a demonstration of the test 

were presented. The order of testing and rotation were the 
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same as in the Initial test. The same stop watch was used 

during all of the badminton testing. After all members in 

each group had completed three test trials, the scorecards 

were collected. The same procedure was followed to administer 

the test to the remaining members of the class. 

Tennis.—-The final tennis test was administered to the 

two beginning tennis classes that had completed the initial 

tennis test. The procedures for the administration of the 

final test were the same as those used in the administration 

of the initial test. However, one tennis class was given the 

final tennis test the day following the intervening skill 

tests, and the other tennis class was administered the final 

tennis test four days following the intervening skill tests. 

This delay was due to adverse weather conditions. Both 

tennis classes, however, were subjected to the same procedures 

in the administration of the final test, 

All subjects were tested on the same court and in the 

same order as in the initial tennis test. All subjects in 

the experimental and control groups in each tennis class were 

tested on the clay the final test was administered to their 

class. The scorecards were collected after all subjects had 

completed the test. 
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Order of Testing 

The following semester schedule indicates the order 

used in the teats administered: 

Weeks 1- 2: Orientation of classes 

3- 5; Tennis and badminton program 

6; Initial tests administered in tennis and 
badminton classes 

7- 9: Intervening skills taught to the 
experimental groups 

10; Intervening skill tests administered to 
the experimental groups 

11: Final tests administered in tennis and 

badminton classes 

12-17; Completion of tennis and badminton program 

The following schedule was used in administering the 

initial tests: 

Day Is Lockhart-McPherson Wall Volley Test was ad-

ministered to badminton classes. 

Day II: Broer-Miller Tennis Achievement Test was ad-

ministered to tennis classes. 

Day III: Completion of the Broer-Miller Tennis Achieve-

ment Test to the tennis classes. 

The following schedule was used in administering the 

intervening tests: 

Day I: Broer-Miller Tennis Achievement Test was ad-

ministered to the badminton experimental group. Lockhart-

McPherson Wall Volley Test was administered to the tennis 

experimental group. 
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The following schedule was used in administering the 

final testst 

Day I: Lockhart-McPherson Wall Volley Test was ad-

ministered to badminton classes. 

Day II: Broer-Miller Tennis Achievement Test was 

administered to tennis classes. 

Day III: Completion of the Broer-Miller Tennis Achieve-

ment Test to the tennis classes. 

In Table I the experimental design indicating the 

testing sequence is presented. 

TABLE I 

TEST SEQUENCE FOR EXPERIMENTAL AND CONTROL GROUPS 

Intervening Skill 

Initial Skill 
Five Weeks Initial Test Two Weeks 

Intervening 
Test 

Final 
Test 

Experimental Tennis Ti Badminton Bj T2 

Experimental Badminton B| Tennis Ti B* 

Control Tennis Tj Tennis T2 

Control Badminton Badminton Ba 

Analysis 

The data consisted of raw scores obtained from the ad-

ministration of the Lockhart-McPherson Wall Volley Test and 

the Broer-Miller Forehand-Backhand Tennis Test. Means and 

standard deviations for each of the groups were computed. 
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The specific statistical analyses were selected to determine 

whether transfer of training occurred from the underhand bad-

minton clear stroke to the forehand-backhand tennis stroke 

and from the forehand-backhand tennis stroke to the under-

hand badminton clear. Analyses of the differences that 

existed between and among groups utilized the F and t 

statistics. 

To clarify the comparisons that were made, the following 

symbols were used in the description of the analyses, re-

sults, and discussion: 

Control Groups 

Control Tennis C T 

Control Tennis Initial Test . . . C T Tj 

Control Tennis Final Test , , . , C T Tj 

Control Badminton . . . . . . . . C B 

Control Badminton Initial Test . . C B B| 

Control Badminton Final Test . . . c B Bj 

Experimental Groups 

Experimental Tennis . . . . . . . E T 

Experimental Tennis Initial Test , E T Tj 

Badminton Intervening Test . . . . E T Bj 

Experimental Tennis Final Test . . E T Tj 

Experimental Badminton . . . . . . E B 

Experimental Badminton Initial 
Test . E B Bj 
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Tennis Intervening Test E B Tj 

Experimental Badminton Final Test . . £ B B2 

Determination of F Ratios for a Three 
03 

Differences among group performances were analyzed by 

the analysis of variance technique. If significant F values 

were found, Duncan's Multiple Range Test was applied to 

determine where these significant differences existed. F 

values significant at the .05 level were selected for the 

rejection of the hypotheses. Plausible implications of re-

jection of either of the two hypotheses below followed the 

statement of the hypothesis on pages 8-9, The specific 

technique included an analysis of the variance among groups 

ETTi, EBTi, and CTTj '(Hypothesis I), and groups EBBj, ETBi, 

and CBBi {Hypothesis II). 

Determination of t Ratios for 
Correlated""Means 

The Fisher's t ratio was computed to determine whether 

significant differences existed between the initial and final 

means of the groups. The .05 level was selected as the 

decision criterion for rejection of the hypotheses. Possible 

explanations for the rejection of any of the following 

hypotheses were listed with the statement of each hypothesis. 

The correlated means that were compared were CBBj and CBBZ 

(Hypothesis VIII), CTTj and CTT2 (Hypothesis VII), EBBj and 

EBBa (Hypothesis IV), and ETTX and ETTa (Hypothesis III). 
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Determination of t Ratios for 
Uncorrelatecf Means * " 

The Fisher's t ratio was computed to determine whether 

significant differences existed between the means of the 

control and experimental groups under varying treatment 

conditions. The Fisher's t ratio was also used to determine 

whether significant differences existed between the means of 

the experimental and the control groups on initial tests. 

The criterion for rejection of the hypotheses was the ,05 

level. A possible rationale for the rejection of any of the 

hypotheses followed the statement of each hypothesis on pages 

10-12, Comparisons of uncorrelated means were made between 

groups CTTj and ETT* (Hypothesis V) and groups CBB2 and EBB2 

(Hypothesis VI), Since the control groups remained and 

participated in class between the initial and final tests, 

the following comparisons were made to secure an optimal 

view of possible retroactive effects. The uncorrelated means 

that were compared were CTTi and ETT* (Hypothesis IV) and 

CBB-j and EBB2 (Hypothesis X). In order to determine whether 

significant differences existed between the control and 

experimental groups on initial tests, groups CBBj and EBBj 

were compared and groups CTTi and ETTi were compared. 
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CHAPTER IV 

TTU^RJLI'*; AND DTSCUSGIOJI 

This chapter presents the results of the study and a 

discussion of transfer, retroactive effects, and practice 

effects* as related to the findings of this study. The 

findings of this .study were derived from a statistical 

treatment of the data, Analysis of variance was computed 

to determine whether significant differences existed among 

the groups subiected to identical initial or intervening 

tests. I'he Fisher fs t was computed to determine whether 

significant differences existed between the means of initial 

and final tests of each group as veil as to determine the 

differences between the exper.teent.il and control groups. 

ResuJ/c^ 

The means and standard deviations of the experimental 

and control rjroups are shorn} in Table II. The t ratios that 

were obtained when the differences between these means were 

tested for ^iqnifieance are also displayed in Table II, The 

t ratios revealed that there were no significant differences 

Between groups on the. following: experimental and control 

initial tests, experimental and control final testa, experi-

mental final tests and control initial tests. 
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T^BLS II 

JCJtlPTXVS? STATISTICS m n t~3ATIOf? for grotjph 
i«TH fJr>ICOPV&L A'T'ED MENTIS 

.as-ci « 0̂sv.mtJisM£SŜ  
oup 

r 4% 5, it 
I .i 2 

C LB 2 

CTT i 

CBB| 

Mean 

SO.12 

62.30 

56. 88 

61.70 

14.24 

20.04 

18.54 

Group 

BTT2 

CTT 2 

"GBR* 

ian f?D t-Ratio 

= .63 17.11 < 1.00 

1.27 14.40 < 1.00 

i. 63 17.11 < 1.00 

i. 27 14.40 < 1.00 

lis '''able Til,, the n.eans and standard deviations of the 

four groups?' initial and final tests are shown, along with 

the t ration obtained frot*. the test of the significance of 

thesft twaa differences. ?-s evidenced by the t ratios there 

wera no significant differences between, the control groups' 

initial ami final tests and the experimental groups' initial 

and final test^, 

ill 

BKSCBXPfXVS STATISTICS AND t*-TWfIOS FOR GROUPS 
WITH CORRFLMfED~HSANS 

Grout) iirourj 

Ct3B| 

ET'j? | 

CTT x 

SBBj 

Mean 

61.70 

54. IB 

56.88 

68.07 

SD 

18.54 

16. 30 

20.04 

18.23 

CBB % 

i:TT2 

CTT 2 

EBB 2 

Mean 

62.30 

54.63 

60.12 

63.27 

SD 

14.24 

17.11 

15.33 

14.40 

t-Ratio 

< 1. 00 

< 1.00 

< 1.00 

1.12 
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The source of variation,, degrees of freedom, sum of 

squares and F ratios for groups subjected to identifical 

initial or intervening tests are presented in Table IV. 

TMiLE IV 

MS fiLYSIS OF VARIANCE AMONG GROUPS SUBJECTED TO 
IDENTICAL INITIAL OB, INTERVENING TESTS 

.Source df SS MS P 

Tennis Tests 

Between 2 1170.49 585.25 
1,84 

Within 27 8577.29 317.69 

Total 29 9748. 

Badminton Tests 

Between 2 1198.59 599.30 
1.79 

Within 23 9685.29 333.97 

Total 31 10883.88 

As indicated by the non-significant F ratios, there was no 

significant difference among the three groups subjected to 

tennis tests nor among the groups subjected to badminton 

tests. The distinguishing difference among the three groups 

subjected to tennis tests was that one group had previously 

been subjected to badminton skills prior to learning tennis. 

Hie other two groups were not subjected to skills other than 

tennis. The distinguishing difference among the three groups 

subjected to badminton tests was that one group had previously 
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been subjected to tennis skills prior to learning badminton. 

The other two groups were not subjected to skills other than 

badminton. 

Test of Hypotheses 

Hypotheses I and II stated that there would be no sig-

nificant difference among the means of the three groups 

subjected to identical initial or intervening tests. Since 

the F ratios shown in Table IV were not significant, 

hypotheses I and II were not rejected. 

Hypotheses III, IV, V, and VI stated that there would 

be no significant difference between the means of the initial 

and final tests for each experimental and control group. The 

t ratios presented in Table III were not significant at the 

rejection level of this study; therefore, hypotheses III, IV, 

V, and VI were not rejected. 

Hypotheses VII and VIII stated that there would be no 

significant difference between the means of the final tests 

of the experimental groups and the initial tests of the 

control groups. Hypotheses IX and X stated that there would 

be no significant difference between the means of the final 

tests of the experimental groups and the initial tests of 

the control groups. As previously stated, the t ratios 

shown in Table II were not significant. Hypotheses VII, 

VIII, IX, and X were not rejected. 
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Discussion 

The findings derived from this study in regard to 

transfer of training effects among tennis and badminton 

skills were in agreement with the findings reported by 

Nelson (17). Since Nelson used different methods and 

procedures from those employed in this study and the find-

ings of each study were in agreement, then some Implications 

regarding transfer may be derived from a comparison of those 

different methods. The subjects in Nelson's study were 

college men,while in this study the subjects were college 

women. Nelson devised scoring techniques as criterion 

measures of tennis and badminton skills. In this study, 

however, standardized tennis and badminton tests were used 

as criterion measures for each skill. Furthermore, in this 

study considerable time was devoted to learning each skill, 

while in Nelson's study the subjects practiced each skill 

only during three one-half hour sessions. Since transfer 

did not occur in either study with college men and women as 

subjects, then if it does occur, perhaps it occurs with 

younger individuals. Because transfer did not occur when 

different scoring techniques were used, then possibly trans-

fer only occurs when the practiced movements are identical. 

Also, since transfer did not occur with two different short 

amounts of initial learning, then probably a large amount of 

initial learning, or perhaps overlearning is needed for 

transfer to occur in gross motor skills. 
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The findings of this study were not in agreement with 

the findings of Soule (20), who found positive transfer from 

badminton to tennis. Soule, however, did not investigate 

transfer from tennis to badminton. An explanation regarding 

the conflicting findings of Soule*s study and this study 

might be derived from a comparison of the criterion measure 

that was used in each study for tennis skills. Soule 

selected the Dyer Backboard Test of Tennis Ability (10), while 

in this study the Broer-Miller Tennis Achievement Test (2) 

was used. Fox (11) studied the validity of both tests and 

reported that the correlation coefficient between the tests 

was .69 without backboard practice and .37 with backboard 

practice. The low correlations indicated that the tests 

were not entirely measuring the same components of tennis 

ability. Fox also correlated the subjective rating of the 

judges with the scores made on the Dyer Backboard Test. The 

conclusion derived from the correlation coefficient was that 

the Dyer Backboard Test was not an effective single measure 

of beginning tennis players ability. Since the Dyer Backboard 

Test is a wall volley test and the restraining line is five 

feet away from the wall, the subject is not required to use 

a long backswing or follow-through in order to score. 

However, authorities (1, 16) have advocated a long backswing 

and follow-through with a stable wrist for proper tennis 

stroke execution. The desired fora for the execution of 



39 

badminton strokes is a short bad-cawing and follow™through 

with a flexible wrist (1, 1C). Therefore, it appears that 

the Dyer Backboard Teat reduces the number of dissimilarities 

present in the execution of tennis and badminton strokes and 

that the possibilities of positive transfer occurring are 

enhanced. If the Dyer Backboard Test had been employed in 

thin study as the criterion measure for tennis skills, then 

perhaps positive transfer effects would have occurred. 

Positive Transfer 

Since neither experimental group scored significantly 

higher on the intervening skill tests than the other groups 

on the initial skill tests, positive transfer effects were 

not evidenced. An examination of the factors affecting trans-

fer might provide a basis for explanations of this finding. 

Several investigators have reported positive transfer 

effects when inter-task similarity existed (6, 24). Still 

other investigators have shown that positive transfer does 

not occur and that in some instances negative transfer occurs 

when the original and interpolated tasks are dissimilar (3, 

19). The exemplary tennis and badminton skills in this study 

were selected specifically because of the dissimilarities 

that are present in the execution of the strokes. The tests, 

similarly, were selected because of dissimilarity; each required 

the stroke executed as recommended for that skill by author-

ities. Although tennis and badminton are similar in many 
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ways, these similarities may be more prevalent in the total 

game situation than in the comparison of the strokes. There-

fore , it is possible that general similarities such as 

strategy, endurance, motivation, and strength might transfer 

from one skill to the other while the specific components 

such as flexibility and coordination, that are involved in 

the stroke execution of each skill, do not transfer. This 

explanation supports the findings of other researchers in 

that motor skills are specific rather than general (14, 15). 

Another factor that was shown to influence transfer was 

the amount of the initial degree of learning (9, 23). Most 

of these investigators have been concerned with verbal 

material or fine motor skills. For example, Duncan (9) used 

a discriminative motor task and varied the degree of initial 

learning from ten trials to 180 trials, while with verbal 

material, Underwood (23) used a criterion level ranging from 

four correct responses during recall to two successive 

errorless trials. In both studies transfer was found to 

increase as the amount of original learning increased. In 

this study the amount of the initial skill practice consisted 

of approximately twelve hours. Considering the fact that 

tennis and badminton are complex motor skills, this amount 

seems relatively short. If the amount of the degree of 

initial learning is applicable to transfer effects involving 

gross motor skills, then transfer may not have occurred in 
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this study because the initial amount of skill practice may 

have been too brief to provide a basis for transfer. 

A final explanation might be derived from the fact that 

some investigators (4, 12) have suggested that there is a 

relationship between age and transfer. It is very interest-

ing to note that these investigators have conducted studies 

involving normal children and abnormal children (imbeciles) 

as subjects. In both instances the younger age group learned 

the motor skills at a faster rate than did the older age 

group. These findings seem to imply that motor skills may 

be general in younger individuals. If this is correct, then 

the adult subjects in this study may have exceeded the 

opportune time for maximum transfer affects of motor skills 

to occur. Also, if motor skills are general in younger 

individuals, then these individuals would be more receptive 

to motor learning. Therefore, motor skills should be pre-

sented by physical education specialists to the age group 

that is capable of learning these skills. If children are 

capable, then one wonders why physical education is frequently 

excluded in elementary schools. 

Factors which were not considered relative to transfer 

in this study were intelligence and motivation. Since the 

relationship between motor learning and intelligence has been 

shown to be low (21, 5, 22), the scores made on the skill 

tests were probably unaffected by this variable. Motivation 
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was not considered to be a significant factor because the 

subjects in the experimental groups were volunteers and were 

not compelled to complete the intervening skill practices. 

Retroactive Effects 

The t ratios revealed that there were no significant 

retroactive effects as evidenced by the following: final 

and initial tests of the experimental groups, final tests 

of the experimental groups and initial tests of the control 

groups, and final tests of the experimental and control 

groups. 

There are at least three plausible reasons why the 

retention of the initial skill was not affected by the acqui-

sition of an intervening skill. The first of these is that 

it is a relatively well accepted fact that highly dissimilar 

tasks will cause only the least interference while an inter-

polated task that is of moderate similarity will produce 

considerable interference (7, p. 271). The tennis and bad-

minton skills used in this study were selected because of 

the dissimilarities in the execution of the strokes. Since 

these skills are so different it is probable that they were 

resistant to interfering effects. 

The second possible reason for the retention being un-

affected by transfer or inhibition is that neither the initial 

skill nor the intervening skill was overlearned. Although 

there is not a relationship between overlearning and retention, 



there is a relationship? between the degree of learning and 

retention. Since the deorree of learning in this study was 

the same for the initial skills as for the intervening skills, 

then probably the retention of the initial skills would not 

have been, affected by the intervening skills. 

The final, explanation regarding the retention of the 

initial skills might stem from the fact that motor skills 

are easily reraetnbered (18), It has been found that motor 

skills containing specific components such as timing, hand-

eye coordination, foot-obiect coordination, and balance were 

largely retained after nine to fifteen months without prac-

tice, The tennis and badminton skills in this study contained 

••similar «3nscific components such as eye-object coordination, 

foot-object coordination and timing. It may have been possible 

that because of the similarities among these specific com-

nonents interference did not occur and the original, skills 

could he retained. 

Practice Effects 

Tne fact that no significant differences existed between 

the control groups* initial and final tests was expected. 

C"ince the control groups for the study were members in 

reqular Physical education clauses, they were required to 

participate in those classes during the interval while the 

intorvenina skill was bexna -presented. In an attempt to 
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make the control groups as much of a control group as possible, 

the criterion skill was practiced as little as possible. 

The tennis classes were frequently confined to a classroom 

for lectures because of adverse weather conditions. However, 

when the weather did permit outdoor play, the serve was 

taught and practiced. The badminton classes were restricted 

to doubles play- Therefore, those subjects were exposed to 

a variety of badminton strokes rather than only the underhand 

clear stroke. 

A second possible reason why the control groups failed 

to perform significantly better on the final tests is that 

in learning complex motor skills, plateaus representing long 

periods of non-progress have been shown to occur (8, 13). 

According to Kao (13), the factors responsible for the occur-

rence of the plateau in a complex motor skill include 

interest and enthusiasm, aspiration level, method or position, 

anxiety, fatigue, and, focus of concentration. These factors 

were found to be prevalent during performances of a complex 

motor skill involving time, force, and direction. Since the 

skills used in this study were complex and were also concerned 

with force, direction, and/or time during stroke execution, 

then possibly the final performance of the control groups 

was affected by those factors. For example, the initial 

tests were given three weeks prior to the final tests. Those 

subjects who did not perform well on initial tests may have 
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lacked Interest or enthusiasm to perform the final test, since 

skill practice had been limited during the interval between 

those tests. Also, the scores made on the tests counted 

toward a class grade. The subjects who failed to perform 

well on the initial test may have been anxious during the 

final test. The level of aspiration that the subjects had 

set for themselves may also have contributed to the lack of 

improvement on the final tests. The aspiration level is 

usually determined bv previous experience and ability in an 

activity. Therefore, the subjects were probably performing 

under varying degrees of confidence. Another factor which 

may have affected the scores on the final testa is that the 

subjects may have been concentrating on parts of the skill, 

rather than integrating all of tne movements into one. For 

instance, the subjects in the badminton classes may have been 

trying only to rally the shuttle against the wall, but were 

not concerned with the time element involved. The subjects 

in the tennis classes may have been trying to hit the ball 

over the net, but may not have been concerned with the area 

of the court that provided the highest score. 

Probably a combination of the factors previously dis-

cussed and the fact that skill practice was limited provided 

the basis for the control groups1 lack of improvement during 

the three weeks between the initial and final tests. 
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In summary, transfer did not occur from the forehand-

backhand tennis stroke to the underhand badminton clear, nor 

from the underhand badminton clear to the forehand-backhand 

tennis stroke. If transfer does occur between these skills, 

then perhaps it occurs with younger individuals, or by over-

learning the initial skill, Retroactive effects did not 

occur when the skills were learned consecutively. Since the 

initial and intervening skills were dissimilar, then possibly 

they were resistant to interfering effects. The control 

groups did not perform significantly better on the final 

tests than on the initial tests. This was probably because 

practice on the criterion skill was limited during the inter-

val between the initial and final tests. 



€ KAPTER BIBLIOGRAPHY 

1. Broer, Marion, Efficiency of Human Movement, Philadelphia 

S. 

and London*~lfr~B. ̂ Saunders "Company, 15*66. 

2. and Donna Miller, "Achievement Tests for 
~ ~ SegXH^J"nq and Intermediate Tennis, " Research 

Quarterly, XXI (October, 1950), 303-5TL. 

3. Bruce, R. 'J. , 'Conditions of Transfer of Training, ' 
Journal of Experimental Psychology, XVI (June, 
lT51)~r3T5-m7 

4. Clarke, A. D. and C. B. Blakenore, "Age and Perceptual 
Motor Transfer," British Journal of Psycholoav, 
LI I (May, 1961), rf5=T3T. 

5. Cox, J. W., '"Some Experiments on Formal Training in the 
/vcauisition of Skill," British Journal of Psychology, 
XXIV (July, 1933), 6 7 - 8 T . ~ — — ~ 

6. Crafts, L. '-7., "Transfer as Related to Number of Common 
Elements,'" Journal of General Psychology, XIII 
(July, 1 9 3 5 T T I ^ 1 5 3 . — ~ ~ -

7. Crattv, Bryant, ffovewent Behavior and Motor Learning, 
Philadelphia, "Lea and PeHIger,'"19 (ST. """""" 

, Psychology and Physical Activity, 
Knglevood Cliffs, New Jersey, Prentice-Kall, Inc. 
1368. 

9. Duncan, C. P., "Transfer in Motor Learning as a Function 
of Degree of First-task Learning and Inter-task 
Similarity, r Journal of Experimental Psychology, 
a v (January/T9B3J7 r^TT* 

10. Dyer, Joanna, "Revision of the Backboard Test of Tennis 
Ability," Research Quarterly, IX (April, 1938), 
25-31. ~ 

11. Fox, Katherine, '"'A study of the Validity of the Dyer 
Backboard Test and the '"iHer Forehand-Backhand 
''est for Beginning Tennis Players,' Research 
Quarterly, XX TV (?farch, 1953), 1-6. ™ " 

97 



98 

12. >ienry, Franklin, and Gay lord kelson, "Age Differences 
and Interrelationships Between Skill and Learning 
Research Quarterly, XXVII (May, 1956), 162-175. 

Si 
9 

13. V.,3o, OJI-LIH, '"Plateaus and the Curve of Learning in 
Motor Skill," Psychological Monographs, IL, No. 
Columbus, 0hio7 Psycliologica 1 Review Co., 1937. 

14. Landon, J. 13. and E. M. Yates, "Experimental Investi-
gation Into Transfer of Training in Skilled 
Performance,British Journal of Psychology, XVI11 
(April, 1928) ,~TST~Tf7. ' ~ ~ 

15. Lindeburq, F. K,, "A. Study of the Degree of Transfer 
Between Quickening Exercises and Other Coordinated 
Movements," Research Quarterly, XX (May, 1949), 
180-195. " 

.16. McPherson, Frances, "Transition from Badminton-Tennis," 
The Division for Girls and Women's Sports, Washing-
ton, D. C., AxnericaTn~"AgsocTatTon for Health, Physical 
Education, and Recreation, 1964. 

17. Nelson, Dale, "Studies of Transfer of Learning in Gross 
Motor Skills,5' Research Quarterly, XXVIIi 
(December, 1957") ,""T(r3̂ 574. 

18. Purely, Bonnie and Eileen Lockhart, "Retention and Re-
learning of Gross Motor Skills After Long Periods 
of No Practice," Research Quarterly, XXXII (May, 
1962), 265-272. 

13. Pyle, v. If., 'Transfer and Interference in Card-
Distributing, " Journal of Educational Psychology, 
X (January, 19191,TT37-IT0. 

20. Foule, Roger, '"The Effect of Badminton and Handball on 
Tennis Ability of Inexperienced Players," unpublished 
master's thesis, Department of Physical Education, 
University of Illinois, Urbana, Illinois, 1958. 

21. ''tart, K. B. , "Relationship Between Intelligence and the 
Effect of Mental Practice on the Performance of a 
Motor Skill," Research Quarterly, XXXI (December, 
1960) , 644-6497' 

22. Thorpe, Jo Ann, "Intelligence and Skill in Relation to 
Success in Singles Competition in Badminton and 
Tennis," 'Research Quarterly, XXXVIII (March, 1967) , 
119-125. ~~ ~ 



99 

23. Underwood, B. J., "associative Transfer in Verbal 
Learning as a Function of Response Similarity and 
Degree of First-list Learning," The Journal of 
Experimental Psychology, LXII (January, 19iSl7T 

24, Woodward, Patricia, "Experimental Study of Transfer of 
Training in Motor Learning," Journal of Applied 
Psychology, XXVTI (February, 



CHAPTER V 

simmm, CONCLUSIONS, TUSD RECOMMEWDATIONS 

Nummary 

Increasing interest in the learning phenomenon stimulated 

educators to examine the concepts of transfer of training. 

Evidence derived fro® these investigations has indicated that 

prior experience often influences future experiences. This 

evidence of the influence of transfer of training has been 

displayed mainly by psychologists. Since psychologists have 

been nore concerned with fine skill movements rather than 

gross body wovexnents, the implications from their investiga-

tions are not always applicable to the activities of Physical 

,'Jducation. This study wan designed to investigate the 

possible interrelation of transfer of training and retro-

active inhibition existent in the learning of a selected 

tenuis and badminton skill. 

The purpose of the study was to determine whether trans-

fer of training would occur from the forehand-backhand tennis 

stroke to the underhand badrdnton clear and fro® the under-

hand .badiidntori clear to the forehand-backhand tennis stroke. 

additional purpose of the study was to determine whether 

retroactive inhibition would occur when the skills were 

learned consecutively. 

100 
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The hypotheses were, in general, that there would be 

no significant differences among the groups subjected to 

identical initial or intervening tests and that there would 

be no significant differences between the experimental and 

control groups on final tests. It was also hypothesized 

that there would be no significant differences between the 

experimental groups' initial and final tests and the control 

groups' initial and final tests. 

The fJockhart -McPherson Wall Volley Test was selected as 

the criterion measure for the badminton underhand skill, and 

the Broer-Miller Tennis Achievement Test was selected as the 

criterion measure for the forehand-backhand tennis skill. 

The subjects for the study consisted of forty women 

enrolled at '.Jorth Texas State University, spring semester, 

1968. nineteen of the subjects were members of two begin-

ning tennis classes, and twenty-one of the subjects were 

enrolled in the badminton classes. The criterion for subject 

selection was inexperience in tennis and badminton, experi-

mental groups in tennis and badminton as well as control 

groups in tennis and oadminton were established. Eleven 

subjects in the tennis classes and eleven subjects in the 

badminton classes comprised the experimental groups. The 

remaining subjects in those classes served as the control 

groups. During the sixth week of classes the Lockhart-

ĉPher'Jon Wall Volley Test was administered to the two 
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badminton classes, and the Broer-Miller Tennis Achievement 

Test was administered to the two tennis classes. These were 

considered the initial tests of skill since they were the 

first skill tests to which the subjects were exposed, and 

measured the amount of learning that might have occurred in 

the preliminary stages of the experiment. 

In order to achieve the objectives of the study, inter-

vening skill practices were scheduled for the experimental 

groups. These subjects did not attend their regular class 

nor participate in that activity until the completion of the 

intervening skill. The experimental tennis group was sub-

jected to badminton skills and the experimental badminton 

group was exposed to tennis skills. The subjects in the 

control groups remained in their regular classes, but 

practiced on skills other than those tested. 

Intervening skill tests were administered to each ex-

perimental group after the subjects had accumulated twelve 

hours of skill practice. The Lockhart-McPherson Wall Volley 

Test was administered to the experimental tennis group, and 

the Broer-Miller Tennis Achievement Test was administered to 

the experimental badminton group. 

The final tests were administered the day following the 

intervening tests. The Lockhart-McPherson Wail Volley Test 

v?as given to the txvo badminton classes that had completed 

the initial badminton test. The Broer-Miller Tennis 
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J*ehitr/ement Test vas rrive/i to the two tennis classes that 

:iad completed the initial tennis test. 

The data >-?ere statistically analyzed through the use 

of the analysis of variance technique and the Fistiet' s t 

test of significance. The F ratios were not significant and 

revealed that transfer effects did not occur from the fore-

hand-backhand tennis stroke to the underhand badminton clear, 

or from the underhand badminton clear to the forehand-backhand 

tennis stroke. The results of the t ratios indicated that 

retroactive effects ware not existent when the skills were 

learned consecutively. The t ratios also revealed that there 

was no significant difference between the means of the control 

qrotiDS! initial and final tests. 

Conclusions 

Within the limitations of a study utilizing small 

samples, the following conclusions are based upon the results 

of this study. 

1. Practicing tennis skills before learning badminton 

•skills does not appear to facilitate learninq badminton 

skills. 

2. Practicing ba-lminton skills prior to learning tennis 

skills 'Joes not appear to enhance learning tennis skills. 

3. The retention of tennis skills does not seem to be 

affected by learning badminton skills. 
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4. The retention of badminton skills does not aeem to 

be affected by learning tennis skills. 

5. Participation in the gawte of badminton does not 

appear to improve a specific skill such as the underhand 

clear unless it is practiced. 

6. Participation in the game of tennis does not seem 

to improve a specific skill such as the forehand-backhand 

stroke unless it is practiced. 

Recommendations 

The results of this study warrant the following recom-

mendations . 

1. Consideration need not be given to the order in 

which tennis and badminton skills are selected on the 

colleqe level. 

2. similar study should be conducted with a younger 

age groups as subjects to determine whether transfer of 

training is more significant at this age level. 

3. A similar study should be conducted with a time 

interval between the initial test and the beginning of 

intervening skill practice. This would enable the investi-

gator to determine whether transfer is a function of the 

time interval between initial acquisition of each skill. 

4. a, similar study should be conducted with the initial 

skills overlearned to determine whether an extensive amount 
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of original skill practice would strengthen the coismon 

components in those skills and provide a basis for transfer. 

5. A similar study should be conducted with a larger 

number of subjects and with test and. practice conditions 

more similar to the game situation of tennis and badminton. 

6. A similar study should be conducted with the final 

test six months after the intervening test to determine to 

what extent the initial skill can be retained after the 

acquisition of an intervening skill, 

7. For improvement in specific skills such aa the 

tennis forehand drive, the specific skills should be prac-

ticed rather than the activity as a 'whole. 



APPENDIX A 

DIRECTIOHS FOR TENNIS TEST4 

Court Markings; 

1. 10* inside service line across court and parallel 
2. 9' directly behind service line across court and 

parallel 
3. 9' directly behind 9* line across court and 

parallel 
4. Two 5® lines behind base line across court and 

parallel 
5. Value is written in center of designated areas 
6. Hope installed 4' above net 

Test: 

Forehand-Backhand Placement 

1. Subject bounces ball behind base line and hits 
into designated court 

2. Fourteen balls are hit in each court 
3. Over the rope equals 1/2 value of area 
4. Line ball is qood 
5. Miss constitutes a trial 
6. Let balls are taken over 
7. Score equals sum. of 28 attempts 

*Broer, Marion and Donna Miller, 'Achievement Tests for 
Beginning and Intermediate Tennis," Research Quarterly, 
XXI (October, 1950), 303-321. " " 
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APPENDIX B 

DIRECTIONS FOR 8M3MXHT0N TEST* 

Wall Markings; 

1. Wall ~ 5' above floor, 108 lonq, 1" wide 
2. floor - restraining line 3* from base of wall 
3. Floor- standina line 6s6" from base of wall 

Procedure: 

1. Subject practices for 15 seconds 
2. A 15 second rest in between trials 
3. Must have an area 108 wide and an overhead 

clearance of 10* 

Test J 

1. Begin with a serve 
2. Three 30 second trials 
3. One point per legal hit 
4. May advance to 3' restraining line 
5. Must hit in designated area to constitute a 

legal hit? fouls are disregarded 
6. Score is total number of leqal hits 

*L.ockhart, Aileen and Frances Mcpherson, "The Develop-
ment of a Test for Badminton Playing Ability/' Research 
Quarterly, XX (December, 1949), 402-405. 
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