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CHAPTER I 

INTRODUCTION 

Through the years physical educators have sought the 

means whereby more effective teaching and learning can be 

accomplished. Numerous methods have been tried with the 

hope of better meeting the needs of all students. One method 

which has received considerable attention is ability group-

ing. A number of writers in the field have expressed views 

concerning this subject, and opinions differ concerning the 

relative merit of homogeneous and heterogeneous grouping for 

the physical education class. At the present time homo-

geneous grouping receives greater mention as the favored 

method for grouping in the physical education situation. 

This opinion, however, is subject to question because of 

the lack of experimental evidence to support it. This 

study was designed to provide experimental evidence concern-

ing the effects of ability grouping in the physical education 

class with a view toward improving the effectiveness of the 

physical education program for optimum learning on the part 

of each student. 

Statement of the Problem 

The problem under consideration was a study of the 

effects of two grouping procedures upon attitude and 



achievement of male college freshmen and sophomores of low 

and high motor ability. 

Purposes of the Study 

To further clarify the problem, the following purposes 

were formulated: 

1. to determine any significant change in attitude 

toward physical education occurring in homogeneously grouped 

male college freshmen and sophomores of low and high motor 

ability, 

2. to determine any significant change in attitude 

toward physical education occurring in heterogeneously 

grouped male college freshmen and sophomores of low and high 

motor ability, 

3. to compare the effects of homogeneous and hetero-

geneous grouping procedures upon attitude toward physical 

education of male college freshmen and sophomores of low 

and high motor ability, 

4. to compare the effects of homogeneous and hetero-

geneous grouping procedures upon volleyball achievement of 

male college freshmen and sophomores of low and high motor 

ability. 

Hypotheses 

The tenability of the following hypotheses were tested 

in this study: 



I. The posttest scores on the Wear Attitude Inventory 

will be significantly greater than the pretest scores for 

the homogeneously grouped students of low motor ability. 

II. The posttest scores on the Wear Attitude Inventory 

will not differ significantly from the pretest scores for 

the heterogeneously grouped students of low motor ability. 

III. The posttest scores on the Wear Attitude Inventory 

will be significantly greater than the pretest scores for 

the homogeneously grouped students of high motor ability. 

IV. The posttest scores on the Wear Attitude Inventory 

will not differ significantly from the pretest scores for 

the heterogeneously grouped students of high motor ability. 

V. The posttest scores on the Wear Attitude Inventory 

will be significantly higher for the homogeneously grouped 

students of low motor ability than for the heterogeneously 

grouped students of low motor ability. 

VI. The posttest scores on the Wear Attitude Inventory 

will be significantly higher for the homogeneously grouped 

students of high motor ability than for the heterogeneously 

grouped students of high motor ability. 

VII. The posttest scores on the Brady Volleyball Test • 

will be significantly higher for the homogeneously grouped 

students of low motor ability than for the heterogeneously 

grouped students of low motor ability. 

VIII. The posttest scores on the Brady Volleyball Test 

will be significantly higher for the homogeneously grouped 



students of high motor ability than for the heterogeneously 

grouped students of high motor ability. 

Background and Significance 

A review of the literature concerning grouping reveals 

considerable research on grouping in the academic areas, but 

little is available in physical education. Goldberg, Passow, 

and Justman"*" point to the long history of grouping in the 

academic subjects with its beginnings in the early twentieth 

century. Through the years, much has been said both for and 

2 

against ability grouping in these subjects. Eash examined 

the research in this area and concluded that by itself 

ability grouping has little positive effect on achievement 

and actually may be detrimental to average and lower groups 

through depriving them of intellectual stimulation. He also 

found that grouping can assist in the development of social 

situations which have an influence upon the student's per-

ceptions of himself and his attitude toward others. He 

further found that grouping might prove to be detrimental 

by limiting the range of social experiences within the 

classroom. 

In view of these findings concerning grouping in the 

academic subjects, the value of grouping in physical education 

"'"Miriam L. Goldberg, A. Harry Passow, and Joseph Justman, 
The Effects of Ability Grouping (New York, 1966), pp. 3-17. 

2 
Maurice J. Eash, "Grouping: What Have We Learned," 

Educational Leadership, XVII (April, 1961), 429-434. 



might be questioned. Little controlled research is available 

in this area; however, numerous physical educators express 

views supporting ability grouping for physical education. 

The basis for this support lies in the unique nature of 

3 4 

physical education activity itself. Clarke and Mueller 

have written concerning the cooperative teamwork required in 

physical education wherein successful performance is depen-

dent to a great extent upon the actions of all who are partic-
5 6 7 ipating. Barrow, Usilaner, and Mathews refer to the unique 

competitive requirement inherent in physical education 

activities. They recommend grouping for equating competi-

tion to promote success experiences and increase interest. 

Another unique characteristic inherent in physical education 

activity is the overt nature of the performance itself. 

When one practices or performs the skills of a given physical 

education activity, this performance is open to the view of 

3 
H. Harrison Clarke, Application of Measurement to 

Health and Physical Education (Englewood Cliffs, New Jersey, 
1967), p. 231. 

4 
Grover W. Mueller, "Ability Grouping and Individualiza-

tion in Physical Education," The Journal of Health and 
Physical Education, VII (December, 1936), 601. 

5 
Harold M. Barrow, "Classification in Physical Education," 

The Physical Educator, XVII (October, 1954), 101. 
g 
Hiram Usilaner, "The Four-Track System in Physical 

Education," The Bulletin of the National Association of 
Secondary-School Principals, XLIV (October^ 1960), T34. 

7 
Donald K. Mathews, Measurement in Physical Education 

(Philadelphia, 1965), p. 126. 
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all present. Broer speaks of the tendency of the student 

with low motor ability to feel inadequate and self-conscious 

about movements. This could lead to a reduction in participa-

tion on the part of these students when confronted with the 

necessity for performance before a group of widely varying 

abilities and might consequently have an adverse effect upon 

the students. 

While the unique nature of physical education has been 

purported as grounds for ability grouping in the physical 

education class, all reports do not support this thesis. 
9 

In support of heterogeneous grouping, Clarke points to the 

possibility of better formation of the concepts of correct 

performance on the part of students of low motor ability 

through the observation of more highly skilled students in 

the heterogeneous situation. He also writes of the possible 

motivational aspects wherein the low-ability student might 

extend himself more when participating with students of 

higher ability. 

Vannier and Fait have said, "Although much is written 

about grouping, far too little experimentation has actually 

been done with i t . " M a n y of the experiments that have 
8 
Marion R. Broer, "Motor Learning of Low Skilled 

Students," The Physical Educator, XVII (May, 1960), 45. 

^Clarke, pp. 233-234. 

"^Maryhelen Vannier and Hollis F. Fait, Teaching Physical 
Education in Secondary Schools (Philadelphia, 1957), p. 55. 



been conducted in this area have been limited in regard to 

the controls and designs of the studies. The limited scope 

and inconclusive results of research into the effects of 

grouping students by ability for physical education implies 

a need for further research in this area. The present study 

was designed to investigate some of the needs in this area. 

The results of the present study can serve as an aid to the 

physical educator in setting guidelines for organization in 

the physical education class. Also, the study can serve to 

enhance the possibility of achieving desirable educational 

outcomes for future students in physical education. 

Definition of Terms 

The terms used in this study were defined as follows: 

1. Achievement refers to a gain in volleyball skill 

as measured by the Brady Volleyball Test. 

Attitude toward physical education refers to a 

person's disposition toward physical education as formulated 

through experience. Attitude toward physical education was 

measured by the Wear Physical Education Attitude Inventory. 

3. Heterogeneous group refers to the special classifi-

cation of students into a group composed of students from 

three levels of motor ability: approximately 40 per cent 

low motor ability, 40 per cent high motor ability, and 20 

per cent between high motor ability and low motor ability as 

defined in this section. 
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High motor ability students refers to the members 

of volleyball sections of Physical Education 116 at North 

Texas State.University who ranked at the sixtieth percentile 

and above in motor ability as determined by the scores on 

the Barrow Motor Ability Test. 

5. Homogeneous group refers to the special classifica-

tion of students into a group with total membership limited 

to either low or high motor ability students as defined in 

this section. 

Low motor ability students refers to the members of 

volleyball sections of Physical Education 116 at North Texas 

State University who ranked at the fortieth percentile and 

below in motor ability as determined by the scores on the 

Barrow Motor Ability Test. 

Limitations of the Study 

1. This study was limited to male freshman and sopho-

more students enrolled in the Physical Education Activities 

Course at North Texas State University for the spring 

semester of 1969. 

2. The results of this study were limited by the neces-

sity of teaching the various classes at different times 

during the day. 

Basic Assumptions 

1. It was assumed that the subjects in all groups in-

volved in the experiment cooperated and provided an accurate, 



honest, and consistent effort on the various instruments of 

evaluation. 

2. It. was assumed that any differences in outside 

activities would be equalized between the groups and would 

not have a significant effect on the final results of the 

experiment. 

Procedures for Collecting the Data 

The study was begun during the spring semester of 19 69, 

at which time five sections of Physical Education 116 at 

North Texas State University were utilized in selecting 

subjects to participate in the study. All sections met 

three days per week on Monday, Wednesday, and Friday, and 

each included volleyball as one of the activities. 

The Barrow Motor Ability Test Indoor Battery was admin-

istered in each of the five sections, and students were 

ranked according to their General Motor Ability Score as 

derived from the battery. On the basis of these scores, 

sections were stratified according to motor ability. The 

low-ability stratum included those students ranking at the 

fortieth percentile and below, and the high-ability stratum 

included those students ranking at the sixtieth percentile 

and above. The middle stratum included those students who 

ranked between the fortieth and sixtieth percentiles. 

"^Harold M. Barrow, "Test of Motor Ability for College 
Men," The Research Quarterly, XXV (October, 1954), 253-260. 
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Students were then assigned to either homogeneous or 

heterogeneous classes for participation in the volleyball 

program. One participation class was composed entirely of 

students from the low ability stratum and was designated as 

the homogeneous group of low motor ability. Another partici-

pation class was composed entirely of students from the high 

ability stratum and was designated as the homogeneous group 

of high motor ability. Three classes participated in a 

heterogeneous situation in which students were randomly and 

proportionally assigned from each of the three strata of 

motor ability within the section. These three classes served 

as a pool for later comparisons between groups. 

Prior to participation in the volleyball program, the 

Wear Attitude Inventory (Form B) and the Brady Volleyball 

Test were administered. Following this, the two homogeneous 

and three heterogeneous classes participated in a six-week 

volleyball program which included instruction, drills, 

modified games, and actual game play. The same lesson plan 

was used in all classes, and all classes were taught by the 

investigator. Classes met three times per week for a period 

of fifty minutes with time allowed for dressing and showering, 

Following the six weeks of volleyball activity, the 

posttests of the Wear Physical Education Attitude Inventory 

(Form A) and the Brady Volleyball Test were administered. 

Data were then analyzed utilizing all subjects from both the 

homogeneous class of low motor ability students and the 



11 

homogeneous class of high motor ability. Only the students 

from the high- and low-ability strata of the heterogeneous 

classes were used for comparison purposes. Comparison 

groups for statistical analysis were as follows: 

Group I—previously identified students of low motor 

ability who participated in the homogeneous class. 

Group II—previously identified students of low motor 

ability who participated in the three heterogeneous classes. 

Group III—previously identified students of high motor 

ability who participated in the three heterogeneous classes. 

Group IV—previously identified students of high motor 

ability who participated in the homogeneous class. 

Procedures for Treating the Data 

Comparability of the various groups was established 

through the use of the Mann-Whitney U Test conducted on 

pretest scores. Once group comparability was established, 

Wilcoxon's Matched-Pairs Signed-Ranks Test was employed to 

test Hypotheses I through IV. This is a nonparametric 

statistic for use in establishing significance of differences 

through the analysis of data from related samples. The Mann-

Whitney U Test was employed to test Hypotheses V through 

VIII. This is also a nonparametria statistic and is used 

to establish significance of differences through the analysis 

of data from independent samples. The hypotheses were 

accepted at the .05 level of significance. 



CHAPTER II 

REVIEW OF THE LITERATURE 

This study was concerned with the effects of homogeneous 

and heterogeneous grouping procedures upon attitude toward 

physical education and achievement of male college freshmen 

and sophomores. A review of the literature provided data 

for development of the study and for the formation of the 

hypotheses of the study. The review of the literature was 

delimited to the general areas of grouping and attitude in 

physical education. Literature concerning achievement was 

reviewed only in the context of its relationship to grouping 

and attitude,. 

Grouping in Physical Education 

The review of the literature concerning grouping for 

physical education revealed limited research in this area. 

However, numerous authorities in the field have written 

about the subject. These reports place a great emphasis 

upon homogeneous grouping for physical education with 

limited support for heterogeneous grouping. 

Studies in Grouping for Physical Education 

In the area of grouping for physical education, studies 

were found at the college, high school, and junior high 

12 
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levels. These studies involved both males and females with 

a number of them concerned primarily with students of low 

motor ability. Lockhart and Mott"*" used freshman women at the 

University of Nebraska as subjects in an effort to determine 

the effects of ability grouping on motor performance. Sub-

jects were classified as high or low motor ability students 

through the administration of the Scott Motor Ability Test. 

The subjects then participated in either a heterogeneous 

or homogeneous group for a nine-weeks course in skills and 

body mechanics common to various sports. They found that 

superior performers benefitted significantly by being 

segregated while the scores of the inferior performers were 

not significantly influenced by the grouping. They further 

found through the written comments of both experimental 

classes that the majority preferred to be grouped homogeneously 

for a sports fundamentals class. 

Freshman women of low motor ability were utilized by 

2 

Broer in the evaluation of a basic skills course at the 

University of Washington. Subjects were matched on the basis 

of scores on the Humiston Motor Ability Test. An experimental 

"̂Aileene Lockhart and Jane A. Mott, "An Experiment in 
Homogeneous Grouping and Its Effect on Achievement in Sports 
Fundamentals," The Research Quarterly, XXII (March, 1951), 
58-62. 

2 
Marion R. Broer, "Evaluation of a Basic Skills Curric-

ulum for Women Students of Low Motor Ability at the Univer-
sity of Washington," The Research Quarterly, XXVI (March, 
1955), 15-27. 
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group of homogeneously grouped students of low motor ability 

participated in a special course in basic skills while the 

control group participated in a regular physical education 

class. Pretests and posttests of the Humiston Motor Ability 

Test and the Wear Attitude Inventory were administered to 

both groups and a follow-up in later activities was conducted. 

Broer concluded that general motor ability of the experi-

mental group improved significantly more than the control 

group. She further concluded that the special class was 

important in improving the girls1 attitude toward physical 

education in subsequent activities and it helped them to 

achieve greater success in gaining skill and knowledge in 

beginning badminton, bowling, or folk dancing. 

A study of the effects of homogeneous grouping upon 

3 

learning in volleyball was reported by Phillips. Fifty-four 

male students at the University of Illinois were divided 

into an experimental class of twenty-five subjects and a 

control class of twenty-nine subjects. The Brady Volleyball 

Test was administered before and after an eight-week unit in 

volleyball. Pretest scores served as the basis for dividing 

the experimental group into four subgroups of specific 

volleyball skill. Each of these homogeneous subgroups was 

taught at the level of ability of its constituents. The 

^Jack Lee Phillips, "Homogeneous Grouping and Its Effect 
on Learning in Volleyball," unpublished master's thesis, 
Department of Physical Education, University of Illinois, 
Urbana, Illinois, 19 61. 
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subjects of the control group participated in a regular 

volleyball activity class. Following the eight weeks of 

activity, Phillips found no significant difference between 

the homogeneous group and the heterogeneous group in volley-

ball improvement. He did find through student comments on 

a questionnaire that they preferred the homogeneous grouping 

procedure. 

Gravett'* compared the effects of four programs of physi-

cal education upon physical fitness and attitude toward 

physical education of low physically fit freshmen and sopho-

mores at North Texas State University. Low physically fit 

students were placed in one of four groups on the basis of 

scores on the standing broad jump, the Softball throw, and 

the 600-yard run-walk. The four groups were (1) an adaptive 

activities program in a homogeneous class, (2) an adaptive 

activities program in heterogeneous classes, (3) a regular 

program activity in a homogeneous class, and (4) a regular 

program activity in heterogeneous classes. In a comparison 

of the various classes Gravett found (1) a homogeneous 

adaptives class was superior to a heterogeneous adaptives 

class in developing explosive power, (2) a heterogeneous 

adaptives class was superior to a homogeneous adaptives 

4 
Bob L. Gravett, "A Comparison of the Effects of Four 

Selected Programs of Physical Education with Regard to 
Physical Fitness and Attitude Toward Physical Education," 
unpublished doctoral dissertation, School of Education, 
North Texas State University, Denton, Texas, 1969. 
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class in developing circulorespiratory endurance, (3) a 

! homogeneous adaptives class was superior to a heterogeneous 
! 

regular class in developing explosive power, (4) a hetero-

geneous adaptives class was superior to a homogeneous regular 

class in developing circulorespiratory endurance, and (5) a 

heterogeneous adaptives class was superior to a heterogeneous 

regular class in developing circulorespiratory endurance. 

No differences were found between any of the classes in atti-

tudes toward physical education. 

The results of a special gymnastics unit was reported 

5 

by Vodola. Experimental grouping was carried out utilizing 

squad organizational techniques and multiple teaching stations, 

Students were classified through subjective analysis of 

skills during the initial portion of a four-weeks gymnastics 

unit and were subsequently placed in squads according to 

ability. The program was evaluated through a written examina-

tion, teacher observation, and student comments. Vodola 

concluded that greater motivation and increased learning 

occurred as a result of the program. He further concluded 

that the program was readily accepted by the slow learner 

and was highly approved by parents. 
5 
Thomas M. Vodola, "How Ability Grouping Develops an 

Effective and Popular Gymnastics Unit," Journal of Health, 
Physical Education, and Recreation, XXXV (October, 1964), 
30-31. 
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Smith, Cooper, and Wattles^ utilized specific fitness 

groupings and a team teaching approach with ninety-three 

junior and senior girls at Matoon High School. Girls were 

placed into a low, middle, or high group on the basis of 

each girl's level of physical fitness. Activities were then 

specially chosen for each group and team teaching was utilized 

during instruction. Smith, Cooper, and Wattles concluded 

that students participated more enthusiastically as a result 

of the program. They further concluded that individual needs 

of the students could be more easily attended to and teaching 

efficiency was increased as a result of the program. 

7 

Feely reported a similar program at Abraham Lincoln 

High School in Brooklyn wherein students were placed in three 

ability groups for physical education classes. Students were 

classified on the basis of teacher evaluation and a battery 

of skill tests. Students were assigned to either a low, 

medium, or high group before classes were permanently estab-

lished and, therefore, took it as a normal adjustment and 

equalization of class sections. Feely reported that teachers 

felt that the students had improved attitudes and higher 
6 
Emily W. Smith, Dorothy Cooper, and Linda Wattles, 

"Specific Fitness Groupings and a Teacher-Team Approach," 
Journal of Health, Physical Education, and Recreation, XXXII 
(November, 1961), 19. 

7 
Martin J. Feely, "Classes Determined by Fitness Tests 

and Teacher Evaluation," Journal of Health, Physical Educa-
tion, and Recreation, XXXII (November, 1961), 18. 
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interest as a result of the grouping techniques. He further 

i reported broader participation on the part of all students 

and particularly those in the low group. He also reported 

that teachers were better able to adjust their methods of 

teaching with the narrower skill ranges which resulted from 

the grouping. 

8 

In a study conducted by Carson, as reported by Clarke, 

junior high school girls were classified by their scores on 

the Scott Motor Ability Test and were then assigned to one 

of three groups. A low-ability group engaged in fundamental 

activities and body mechanics. A middle group participated 

in both team and individual sports. A high group concentrated 

on individual sports with intensive short units on team 

activities and recreational leadership. It was found that 

96 per cent of the students like the ability grouping. More 

than 85 per cent reported that they felt greater accomplish-

ment in the homogeneous group than they had previously felt 

in a regular physical education class. 
. • 9 

A similar grouping procedure was used by Adams with 

junior high school boys. Boys were assigned to a high- or 

low-ability group for participation in physical education on* 

the basis of their times on an obstacle run and subjective 
8 
H. Harrison Clarke, Application of Measurement to 

Health and Physical Education (Englewood Cliffs, New Jersey, 
1967), p. 38 7. 

9 
Philip C. Adams, Jr., "Ability Grouping in Junior High 

School," Journal of Health, Physical Education, and Recreation, 
XXXV (May, 1964), 83. 
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evaluation of teachers. Students participated within the 

two groups for the duration of physical education activities. 

Adams reported that anticipated problems such as (1) the 

inclusion of all leaders in the high group, (2) feelings of 

inferiority within the low group, and (3) inflated egos 

within the high group never did materialize. He also re-

ported that student comment indicated that they highly 

approved of the grouping procedures. 

The review of the research on grouping in physical edu-

cation indicated that inquiry in this area has been limited. 

Many of the reported studies are of a descriptive nature and 

a number are lacking in control groups. The more sophisti-

cated studies were reported on the college level. A number 

of these studies at the college level were restricted to 

students of low motor ability. Based on the review of the 

literature it was concluded that there is a great need for 

research in the area of grouping for physical education. 

Authoritative Opinions Concerning 
Grouping for Physical Education 

The review of the literature revealed that experimental 

research in grouping for physical education was limited. 

However, a number of authorities were found to be writing 

concerning the subject. 

Clarke^ wrote concerning the need for some form of 

classification of students for participation in physical 

^Clarke, p. 232. 
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education. He pointed to the fact that our system of grades 

in the public schools to some extent groups the students for 

the academic subjects, but this procedure is unsatisfactory 

for physical education since it leaves out the important 

elements of size, body type, physiological maturity, physical 

fitness, strength, speed, and the ability to learn motor 

skills. He further maintains that the nature of participa-

tion in physical activity calls for some form of ability 

grouping since such activity requires correlative and opposi-

tive efforts on the part of students involved. Mueller"^ 

stated that the physical education class differs from other 

subjects. In physical education the activities or units 

require that the student acquire a certain amount of skill 

before the enjoyment of profitable performance can begin. 

Bucher cited a progressively increasing need for grouping as 

the students mature when he stated, 

The problem of grouping is not as pertinent 
in the elementary school, especially in the lower 
grades, as it is in the junior high school and 
upper levels. At the lower levels the grade 
classification appears to serve the needs of 
children. As children grow older, the complexity 
of the program increases, social growth becomes 
more diversified, competition becomes more in-
tense, and consequently there is a greater need 
for having similar individuals in one group. 2 

11 
Grover W. Mueller, "Ability Grouping and Individual-

ization in Physical Education," The Journal of Health and 
Physical Education, VII (December, 1936), 599-602. 

12 
Charles A. Bucher, Administration of School Health 

and Physical Education Programs (St. Louis, 1963), p. 363. 
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13 

Mathews" advocates the homogeneous grouping of students 

to help facilitate teaching and to develop a desirable social 

atmosphere for optimum learning. He further maintains that 

the poorly coordinated student will feel more at home in a 
14 

class of students with near equal ability. Clarke agrees 

with Mathews that homogeneous grouping can help promote 

social development and increase the efficiency of teaching, 

however, he did emphasize some advantages inherent in hetero-

geneous grouping when he stated, 
It may be argued that certain advantages 

result from heterogeneous situations. The 
excellent performer may benefit socially from 
helping those who are less skilled, thus 
developing tolerant and understanding attitudes 
toward beginners. The poor performer, on the 
other hand, is given a better concept of possible 
excellence in physical activities and is perhaps 
extended beyond his ordinary performance by 
participating with more highly skilled contes-
tants . ̂  

Vannier and Fait"*"** discussed the relative merits of 

homogeneous and heterogeneous grouping. They maintain that 

homogeneous methods may be best for skill mastery while 

heterogeneous methods are more ideal for showing desirable 
17 

attitude and character traits. This is contrary to Clarke 

13 
Donald K. Mathews, Measurement in Physical Education 

(Philadelphia, 1965), p. 12. 
14Clarke, pp. 231-234. 15Ibid., pp. 231-232. 
16 
Maryhelen Vannier and Hollis F. Fait, Teaching Physi-

cal Education in Secondary Schools (Philadelphia, 1957), 
p. 55. 

^Clarke, p. 232. 
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who advocates homogeneous grouping for the development of 

18 

; desirable attitudes. Barrow stated that a major need 

exists for equalizing competition in the physical education 

class through the homogeneous grouping of students. He 

further maintains that such grouping procedures increase 

teacher effectiveness by providing a situation in which 

individual differences of students are more easily met. He 

also maintains that homogeneous grouping helps to insure 

program continuity by providing a situation whereby progres-

sion can be more easily applied. 
19 

Usilaner mentioned the importance of grouping students 

homogeneously to better meet the needs of the small and weak 

student. He recommends the classification of students into 

four groups, a group highly lacking in skill, a group evi-

dencing some skill development, a proficient group, and an 

expert group. He cautions that the teacher should measure 

both innate and present ability when classifying students 

and he should include a diagnosis of teaching efficiency as 

an integral part of his evaluation. 
18 
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20 

Barrow discussed two avenues which the physical edu-

cation instructor can pursue when classifying students for 

participation. The first, subjective judgment, is oftentimes 

utilized. With this method a process of rank ordering pupils 

can be followed or the teacher can utilize a more general 

qualitative rating of students. The subjective method of 

classifying students is limited by the instructor's knowledge 

of his class. It is especially difficult to apply at the 

beginning of the year. The second approach is an objective 

one utilizing some form of testing. This method has also 
21 

been mentioned by Mathews. When the objective method is 

employed, the students can be grouped according to either 

specific skill or some measure of general ability. Grouping 

by specific skills requires a reclassification of students 

each time an activity changes and is recommended for use in 

instances where one activity is offered for a considerable 

length of time. Grouping on the basis of general ability is 

recommended for cases where frequent activity changes are 

necessary. Grouping by general abilities is generally less 

time-consuming, but it is usually not as accurate or specific 

as is grouping by specific skills. 

A plan for combining heterogeneous grouping and homo-

geneous grouping for use in classes of limited size was 
20 
Barrow, The Physical Educator, XXVII, 101. 

^Mathews, p. 127. 
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i 2 2 
• discussed by Barrow. With this plan the students are 

I grouped both vertically, homogeneous grouping, and horizon-
1 

tally, heterogeneous grouping. He recommended the vertical 

technique for use furing instruction and the horizontal 

technique for competition. This necessitates careful place-

ment of team members to insure equalized competition. 

In summary the opinions of authorities in the field of 

physical education generally concur that classification of 

students for participation is necessary for physical educa-

tion. Numerous reasons for the utilization of homogeneous 

grouping were discussed. Heterogeneous grouping received 

little support. Various methods for classifying and group-

ing students for participation in physical education were 

discussed with recommendations for the practical application 

of grouping in the physical education class. 

Attitudinal Studies Related to 
Physical Education 

Numerous attitudinal studies have been conducted in 

physical education. For the purpose of reporting they have 

been categorized as (1) early studies in attitudes related 

to physical education, (2) attitude scales related to physi-

cal education, (3) factors related to and affecting attitude 

in physical education, and (4) studies of the attitudes of 

men and women toward physical education. 

22 
Barrow, The Physical Educator, XXVII, 1Q1. 
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Early Studies in Attitudes Related 
to Physical Education 

Many of the early studies related to attitudes in physi-

23 

cal education were of the survey variety. In 19 32 Alden 

surveyed 300 college women in 3 state teachers' colleges in 

an attempt to ascertain the factors of the required program 

of physical education which affected attitude formation. 

The instrument for gathering data was a self devised check 

sheet. Alden found ten factors that tended to have the 

greatest influence in establishing unfavorable attitudes. 

They were reported as follows: (1) inconvenience of dress-

ing out, C2) limited time for dressing, (3) failure of secon-

dary schools to develop elementary skills, (4) time allotment 

too short to develop skill, (5) requirement of participation 

in activities in which interest was lacking, (6) different 

degrees of skill in one class, (7) antagonistic feeling 

toward required program, (8) lack of time due to outside 

employment, (9) large classes, (10) required physical educa-

tion with no academic credit. 
24 

A similar study by Bullock and Alden investigated the 

factors determining attitudes of freshman women at the 
23 
Mabel Avis Alden, "The Factors in the Required Physi-

cal Education Program That Are Least Attractive to the 
College Girl," The Research Quarterly, III (December, 1932), 
97-107. 

24 
Marguerite Bullock and Florence D. Alden, "Some of 

the Factors Determining the Attitude of Freshman Women at the 
University of Oregon Toward Required Physical Education," 
The Research Quarterly, IV (March, 1933), 60-70. 
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! University of Oregon. Subjects for the study were 192 fresh-

; man women of the required service program. Data was gathered 
i 

through the use of an anonymous questionnaire. Bullock and 

Alden found that factors such as social play in childhood, 

training of high school physical education teachers, high 

school physical education curriculum, choice in selection 

of activities, formality of activities, schedule, and student 

ability affect the attitude of college women toward physical 

education. 

The attitude of men students toward the required physi-

25 

cal education program was investigated by Smith. Subjects 

were 650 male students in the service classes at the Univer-

sity of Minnesota. Smith administered a questionnaire 

especially constructed for the evaluation and found that 72 

per cent learned new recreational activities, 94 per cent 

enjoyed physical education, 91 per cent believed that they 

benefited, 62 per cent thought it wise to require physical 

education, and 65 per cent would not take physical education 

if it were not required. 

Eight hundred high school girls served as subjects in a 
2 6 

study conducted by Anderson. A questionnaire was used to -

25 
W. R. Smith, "A Questionnaire Study in Regard to the 

Attitudes of Men Students Toward the Required Physical Edu-
cation Program," The Research Quarterly, IV (March, 1933), 
246-248. 

26 
Theresa W. Anderson, "The Attitudes of High School 

Girls Toward Physical Activities," The Research Quarterly, 
V (December, 1934), 49-61. 



27 

' ascertain the girls' attitudes toward physical activity. It 

i was found that the girls preferred a progressive program of 
! 

physical education with definite skill instruction. It was 

further found that the girls were motivated by seeing a good 

performer. Anderson also found that girls preferred to play 

with others of equal or higher skill, but few enjoyed partici-

pation with those of far lesser skill. 
27 

In an early experimental study Graybeal studied the 

differences between women who participated in the formal 

physical education program and those who did not. Women 

students at the University of Minnesota served as subjects 

and were divided into an experimental group, the required 

physical education class, and a control group, non-partici-

pants in physical education. Four objective tests were admin-

istered to gather data for the study. She concluded that 

students in the required physical education class might be 

expected to demonstrate superior attitudes when compared 

with students who did not engage in required physical educa-

tion. She also concluded that those students who do not 

participate in the required physical education program acquire 

an increasingly unfavorable attitude toward physical educatidn 

during the first two years of university life. 

27 
Elizabeth Graybeal, "Measurement in Physical Education 

for Women," The Research Quarterly, VII (December, 1936), 
60-63. 
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One of the earliest attempts at measuring attitudes 

2 8 

with a standardized instrument was reported by Moore. She 

employed the Bues-Remer's Scale to Measure Attitude Toward 

any Practice. One hundred junior and senior women at the 

University of California at Los Angeles were the subjects. 

She investigated the attitude of college women toward physi-

cal activity utilizing the Bues-Remer's Scale and personal 

interviews. She concluded that college women had a highly 

favorable general attitude toward physical activity although 

a limited amount of time was actually spent in such activity. 

She also concluded that neither damage done to appearance 

through showering nor lack of skill were of particular 

importance in determining participation in physical activity. 

Attitude Scales Related to Physical 
Education 

A number of studies have been reported which were con-

cerned with the construction of attitude scales. In 1950 

29 

Wear constructed an inventory for determining the attitudes 

of college males toward physical education as an activity 

course. The validity of the instrument was based upon 

logical foundations and statistical evidence. The split-halves 
2 g 
Beverly Young Moore, "The Attitude of College Women 

Toward Physical Activity as a Means of Recreation," The 
Research Quarterly, XXII (December, 1941), 720-725. 

29 
Carlos L. Wear, "The Evaluation of Attitude Toward 

Physical Education as an Activity Course," The Research 
Quarterly, XXII (March, 1951), 114-126. 
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reliability coefficient after correction with the Spearman-

30 

Brown prophecy formula was .96. In a later study Wear 

constructed two equivalent forms of the attitude scale using 

the original universe of statements. Form A of the scale has 

a split-halves reliability coefficient of .94, and Form B 

has a split-halves reliability coefficient of .96. The 

product moment correlation between the two forms of the scale 

is .96. Since this time the reliability of the original 
31 

scale has been established for college women, and the 

reliability of Form A has been established for junior high 

boys,^ 
Another study involving the construction of two scales 

for measuring attitude toward physical education was re-

33 

ported by Adams. The validity of the scales was established 

through the use of a panel of judges consisting of fifty first-

and second-year university psychology and education students. 

The scale may be used either as a Likert or a Thurstone 

Chave scale. The corrected split-halves reliability 
30 
Carlos L. Wear, "Construction of Equivalent Forms of 

an Attitude Scale," The Research Quarterly, XXVI (March, 
1955), 113-119. 

31 
Broer, The Research Quarterly, XXVI, 15-17. 

32 
Donald E. Campbell, "Wear Attitude Inventory Applied 

to Junior High School Boys," The Research Quarterly, XXXIX 
(December, 1968), 888-893. 

33 
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Physical Education," The Research Quarterly, XXXIV (March, 
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coefficient of the scale is .89 when utilized as a Likert 

scale and .71 when utilized as a Thurston Chave scale. 

34 

Edgington developed a scale for measuring the atti-

tude of high school freshman boys toward physical education. 

Validity of the scale was established through (1) a thorough 

review of the literature and (2) a jury of doctoral students 

in physical education at Colorado State College. It is a 

modified Likert scale with the elimination of a neutral 

choice. The reliability of the scale was established by 

administering the scale to 100 ninth-grade boys. A split-

halves reliability coefficient of .92 was established with 

correction by the Spearman-Brown prophecy formula. 

A number of attitude scales were reported in the litera-

ture which measured dimensions other than attitude toward 

physical education. Among these were scales for measuring 
35 

attitude toward physical activity, attitudes toward exer-
3 6 

cise and physical activity, attitudes toward physical 

34 
Charles W. Edgington, "Development of an Attitude 

Scale to Measure Attitudes of High School Freshman Boys 
Toward Physical Education," The Research Quarterly, XXXIX 
(October, 1968), 505-512. 

35 
Gerald S. Kenyon, "Six Scales for Assessing Attitude 

Toward Physical Activity," The Research Quarterly, XXXIX 
(October, 1968), 566-574. 
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Activity," The Research Quarterly, XXXIX (March, 1968), 218-
220. 
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37 
fitness and exercise, attitudes toward physical education 

38 
and student services of the physical education department, 

attitude of high school girls toward physical education as 

39 40 a career for women, and attitudes toward competition. 

Factors Related to and Affecting 
Attitude in Physical Education 

41 

Lemen investigated the relationship between selected 

educational and social background factors and attitudes of 

college women toward physical education and certain sports 

and activities. Subjects for the study were 1,840 college 

women from 20 colleges and universities throughout the United 

States. Data were gathered through the use of a semantic 

differential instrument and responses to open-ended questions. 

37 
Charles E. Richardson, "Thurstone Scale for Measuring 

Attitudes of College Students Toward Physical Fitness and 
Exercise," The Research Quarterly, XXXI (December, 1960), 
638-643. 

3 8 
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39 
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40 
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Lemen concluded that college women appear to have favorable 

attitudes and the primary components of activity affecting 

favorability were activeness and wholesomeness. She further 

concluded that a relationship existed between (1) certain 

social background factors and attitude toward physical edu-

cation, (2) the degree of enjoyment of physical education in 

high school and attitude toward physical education, and (3) 

participation in recreation associations in high school and 

college and attitude toward physical education. She also 

concluded that college women prefer participation in indi-

vidual sports to participation in team sports in their leisure 

time. 

42 

A similar study was conducted by Hunter in which the 

relationship of attitude toward physical education and other 

life experiences was investigated. Six hundred eighty-seven 

women students in the required physical education classes at 

the University of Florida responded to a questionnaire. 

Hunter agrees with Lemen in concluding that certain social 

background experiences are related to attitudes toward physi-

cal education. She further concluded that both negative and 

positive shifts in attitude occur during the transition from . 

high school to college. She also concluded that the partici-

pation in sports and recreational activities with interested 

42 
Sammie Rushing Hunter, "Attitudes of Women Students 

Toward College Physical Education," unpublished doctoral 
dissertation, Department of Education, University of Florida, 
Gainesville, Florida, 1956. 
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parents promoted a lasting favorable attitude toward these 

activities. 

43 

Fisher ~ used 474 entering college freshman women at 

Los Angeles State College as subjects to secure information 

about attitudes toward physical education. She further 

sought to identify factors related to these attitudes. The 

Wear Attitude Inventory (Form A), college records, and an 

interview were employed for data collection. Fisher found 

a significant relationship between attitude toward physical 

education and (1) frequency of participation in physical 

activity, (2) dance experience in elementary school, (3) span 

of participation in girls' athletics, (4) self rating of 

ability to perform skills tests, (5) measured skill in sports, 

(6) grades received the first semester, (7) general liking 

for school, (8) history of favorable opinions about physical 

education, (9) assessed interest in team sports, (10) belief 

about value of physical activity in maintaining good health, 

and (11) other factors. She concluded that a number of in-

fluences enter into the formation of a student's attitudes 

toward physical education and that individual preferences 

for different activities were identified with multiple in-

fluences in the environment of both the home and the school. 

She further concluded that the factors influencing an 

43 
Anita Hart Fisher, "Factors Identified with Positive 
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lished doctoral dissertation, Department of Education, Uni-
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individual's attitude toward physical education were unique 

to that individual. 

High school seniors from three high schools in Iowa 

44 

City served as subjects for a study by Turner. She in-

vestigated attitudes toward physical education and their 

relationship to program quality and other factors. Turner 

concluded that there was little relationship between atti-

tude toward physical education and the quality of the pro-

gram. She further concluded that no relationship exists 

between physical fitness and attitude toward physical educa-

tion nor between educational development and attitude toward 

physical education. She also found that higher levels of 

parent education tended to relate negatively to attitude and 

parental participation in sports and physical activities 

related positively to attitude. 

The relationship between strength and attitudes toward 
45 

physical education was investigated by Wessel and Nelson. 

The Wear Attitude Inventory and 4 strength measures were ad-

ministered to 200 college women at Michigan State University. 

Wessel and Nelson found that a large portion of women 
44 
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Quality and Other Factors," unpublished doctoral dissertation, 
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students in the physical education classes experienced 

favorable attitudes toward physical education. They further 

found that strength was significantly related to attitude 

toward physical education. 

46 

In a related study by Vincent attitudes, strength, 

and efficiency were measured through the use of the Wear 

Attitude Inventory (Form A), a dynamometer, and an indirect 

closed circuit respirometer. Thirty-seven woman students 

at the University of Georgia acted as subjects in the study. 

Vincent found a positive relationship between success and 

strength and between success and attitude. The relationship 

between strength and attitude approached significance. She 

further found a relationship of success to attitude without 

the influence of strength and efficiency. 

The relationship of success to attitude toward physical 
47 

education was the subject of another study by Vincent. 

The Wear Attitude Inventory (Form A) was employed to measure 

attitude and the final grade in the activity was used as the 

criterion of success. One hundred eighty-eight college women 

at the University of Georgia acted as subjects for the study. 
46 
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Vincent found that attitudes toward physical education were 

generally favorable with students in gymnastics and tennis 

having the most favorable attitudes. She further found a 

significant positive relationship between attitude and 

success. 

48 

Carr also investigated the relationship between 

success and attitude, but her study involved 335 high school 

freshman girls. She concluded that the attitude held by 

entering girls influenced success in physical education. 

She further concluded that there was a significant difference 

in attitudes held by successful and unsuccessful groups in 

physical education. She also found three factors, motor 

ability, attitude, and intelligence to be effective in deter-

mining success in physical education. 

Change in attitude toward physical education resulting 

from one semester's participation in a college activity 
49 

course was the subject of a study by Davis. Two hundred 

sixty-five first-semester male freshmen participating in 

activity classes at three colleges in Alabama acted as the 

experimental group and 164 male freshmen who were not enrolled 
48 
Martha G. Carr, "The Relationship Between Success m 

Physical Education and Selected Attitudes Expressed by High 
School Freshman Girls," The Research Quarterly, XVI (October, 
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In an activity class served as the control group. Data were 

gathered through the use of the Wear Attitude Inventory, a 

checklist of background experiences, and a personal inter-

view. Davis found that participation in the activity class 

did not significantly effect change in attitude, however, a 

significantly greater number in the control group had less 

favorable attitudes after one semester of non-participation. 

He further found that attitudes of incoming freshmen were 

related to background experiences, particularly past experi-

ences in athletics and physical education. He also found 

that there was a slight negative relationship between atti-

tudes and high school participation with only students of 

one's own age and grade level. Neither association with 

certain instructional procedures and methods of class orga-

nization nor background experiences had a significant effect 

upon change in attitude. 

In another study concerned with attitude change, 

Marburger^ studied the comparative effects of teaching 

beginning tennis by the Gestalt and S-R methods. She used 

Wear Attitude Inventory (Form A) with ninety-one college 

women. She found no significant differences in attitude 

50 
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change between college women taught by the Gestalt method 

and those taught by the S-R method. 

Changes in attitude as the result of three methods of 

51 

teaching was researched by Juel. A Thurstone type attitude 

scale was developed especially for the study and was admin-

istered in conjunction with a rating scale to male students 

at Southwest Texas State Teachers College. Comparisons were 

made between classes taught by three methods of instruction, 

the regular program at Southwest Texas State Teachers College, 

a liberal method, and a "middle-of-the-road method." Juel 

concluded that the three methods had little effect upon atti-

tude. He further concluded that items such as absences and 

make-ups, methods of motivation, amounts of explanation and 

demonstration, and methods of grading were more influential 

than the methods employed in the study in effecting attitude 

changes. 
52 

Brumbach used the Wear Attitude Inventory (Form A) in 

determining the effect of a special conditioning class upon 

the attitudes of college men. One hundred sixty-eight male 

students at the University of Oregon served as subjects for 
51 
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part one of a two-part study. For part one of the study a 

regular developmental course for low physically fit students 

was employed. Part two of the study also involved the 

developmental course except that a special effort was made 

to develop positive attitudes in the students. The second 

part of the study involved only twenty-eight students. 

Brumbach found that the regular developmental course appeared 

to have a favorable effect upon student attitude. He con-

cluded that a physical conditioning course for students of 

low physical fitness could be conducted in a manner which 

helps to improve attitudes toward physical education. He 

further concluded that special actions designed to improve 

teacher-student rapport may significantly improve attitudes 

toward physical education. 

In an attempt to evaluate a basic skills curriculum for 

53 

women at the University of Washington, Broer used the Wear 

Attitude Inventory to ascertain attitude toward physical 

education of freshman women who had participated as a hom-

geneous group in a course of fundamental skill development. 

Based on a follow-up of fifty-six women in the experimental 

group she concluded that the basic skills curriculum was an • 

important factor in the improvement of the attitude toward 

physical education of college women in subsequent activities. 

Broer, The Research Quarterly, XXVI, 15-17. 
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Attitude toward physical education was an integral part 

54 

of a study by Erickson which compared the relative effects 

of an independent work, program and a structured group physi-

cal fitness program upon physical fitness and attitudes. 

Subjects for the study were eighty-seven male freshmen at 

Tarrant County Junior College. Attitude data were gathered 

by the Wear Attitude Inventory. After an eight-week train-

ing program Erickson concluded that an independent work pro-

gram was no more effective than a structured group physical 

fitness program in the development of attitude toward physical 

education. 

Studies of the Attitudes of Men and 
~ Women Toward Physical Education 

The attitudes of both men and women toward physical 

education have been investigated numerous times. An investi-

gation of the attitudes toward physical education of women 

at the University of Michigan was conducted by Bell and 

55 

others. One hundred seventy-three seniors and 684 fresh-

man women acted as subjects. The Wear Attitude Inventory, 

a locally devised checklist, and questions based upon the 
54 
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objectives of physical education were utilized for gathering 

data. It was concluded that freshmen who participated in 

physical education in high school had a higher mean attitude 

than did freshmen who did not participate and higher than 

seniors who had participated. It was further concluded that 

there was a positive relationship between attitude toward 

physical education and (1) the extent physical education 

classes were enjoyed, (2) teacher's individual interest in 

the student, and (3) the importance of sports and dance as a 

recreational activity. Students rated on the high end of 

the scale the social, physical, and mental health attributes 

of physical education as an activity course. 

5 6 

Broer, Fox, and Way surveyed the attitudes of woman 

students at the University of Washington. The Wear Attitude 

Inventory was administered to 1, 149 freshman and sophomore 

women enrolled in the activity classes. Based on the find-

ings they concluded that a great majority of the women had 

favorable attitudes toward physical education. Those women 

participating in swimming and tennis had a more favorable 

attitude than the average, and those in archery had a less 

favorable attitude. A high percentage of the students indi-

cated that physical education activity classes contribute to 

social development, and mental and physical health. 

56 
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57 

Moyer, Mitchem, and Bell conducted a study to deter-

mine the attitudes of college freshman and junior women 

toward the physical education program at Northern Illinois 

University. A modified version of the Wear Attitude Inven-

tory was used to gather data from 422 freshman and 364 junior 

girls. They concluded that a majority of the girls prefer 

individual sports to team sports. Both freshmen and juniors 

expressed highly favorable attitudes toward physical educa-

tion with no significant difference between the two groups 

in expressed attitude. 
The attitudes of college women toward their high school 

5 8 

physical education was the subject of an inquiry by Mista. 

She used a revised form of the Plummer Attitude Inventory 

and a questionnaire to gather data from 1,12 6 freshman women 

enrolled in private colleges in Iowa. Attitude scores were 

compared with information concerning the student's background 

which was obtained with the questionnaire. She found sig-

nificant differences in attitude between those who lettered 

in high school and those who did not, those who participated 

in the extra-school program and those who did not, those who 

attended public schools and those who attended parochial 
57 
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schools, students from farms and those from the city, those 

from small graduating classes and those from large graduat-

ing classes, those who rated themselves above average in 

skill and those who did not, those who enjoyed high school 

physical education and those who did not, and those who 

chose teaching as a career and those who chose another career. 

The attitudes toward physical education of male students 

59 

was the subject of a study by Brumbach and Cross. The 

Wear Attitude Inventory (Form A) was administered to 938 male 

students at the University of Oregon. Brumbach and Cross 

found that the whole group had rather favorable attitudes 

toward physical education. They further found that higher 

attitudes resulted from (1) participation in athletics, (2) 

a longer exposure to physical education in high school, and 

(3) having attended a high school with an enrollment of less 

than 300 students. In a similar study, Campbell also found 

the attitudes of college males toward physical education to 

be favorable. Contrary to the findings of Brumbach and 

6 X 

Cross, he found that attitudes toward physical education 

could not be predicted by the size of the high school 
59 
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attended. He further found that the area of academic 

interest or the preference of physical activities could not 

serve as predictors of attitude toward physical education. 

6 2 

Cutler investigated male attitudes at the junior 

college level. The attitudes of freshman males were sur-

veyed upon entering school and again after one semester of 

physical education. A Likert type instrument was devised 

for the study and was administered to 648 male students 

entering seven randomly selected junior colleges in California. 

Cutler found that the male students had a generally high 

attitude toward physical education upon entering college. 

He further found that the attitudes of the students did not 

change significantly after one semester in the physical edu-

cation class. 
6 3 

Keough conducted a study to determine if students 

differed in their attitudes toward the values of physical 

education; he also investigated differences in attitudes 

held by men and women. Two hundred sixty-six male and 

female students from coeducational classes at the University 

of California, Los Angeles, served as subjects for the study. 
6 2 
Russel Kelsey Cutler, "Attitudes of Male Students 

Toward Physical Education in Selected Junior Colleges of 
California," unpublished doctoral dissertation, Department 
of Education, Stanford University, Stanford, California, 19 58. 

6 3 
Jack Keough, "Analysis of General Attitudes Toward 

Physical Education," The Research Quarterly, XXXIII (May, 
1962), 239-244. 
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T^e W e a r Attitude Inventory (Form A) was used to ascertain 

attitude toward physical education. Keough found no signifi-

cant differences between the attitudes of men and women. He 

also found that both men and women support the values of 

physical education. However, both men and women questioned 

the relative value of physical education as a school subject. 

Part of the data from the study were utilized in a second 

64 

investigation. In the second study, Keough selected sixty-

nine subjects from the original sample. Selection was based 

upon extreme scores on the Wear Attitude Inventory (Form A). 

A group questionnaire was administered to all sixty-nine 

subjects and the data were analyzed. Keough found no male-

female differences within the total group or within each of 

the high or low groups. He found that the high groups were 

physically active and had high regard both for physical skill 

and the relative importance of physical activity. The low 

group was critical of its high school physical education 

programs and generally had somewhat less regard for physical 

skill and the importance of physical activity. 

A considerable amount of research dealing with attitudes 

in physical education is available in the literature. A 

majority of the studies were found to investigate attitudes 

at the college level. A limited number of studies were found 
64 
Jack Keough, "Extreme Attitude Toward Physical Educa-

tion," The Research Quarterly, XXXIV (March, 1963), 27-33. 
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at the secondary level, but research in attitudes at the 

elementary level was found to be sparse. The attitudes of 

both males and females were subject to investigation. As a 

result of the review of the literature the following con-

clusions were drawn: 

1. A number of valid and reliable instruments are 

available for measuring various aspects of attitude in 

physical education. 

2. Attitudes are related to and influenced by numerous 

factors such as intraschool and extraschool experiences of 

the past and present, success, student ability, student self 

appraisal of ability, strength, degree of enjoyment of 

physical activity, and frequency and duration of participa-

tion in physical education, athletics, and other physical 

activities. 

3. Specific actions and techniques on the part of the 

teacher can lead to improved student attitudes. 

4. Both men and women hold generally favorable atti-

tudes toward physical education. 



CHAPTER III 

PROCEDURES OF THE STUDY 

Selection of Subjects 

At the beginning of the 1969 spring semester the Barrow 

Motor Ability Test Indoor Battery was administered in six 

sections of Physical Education 116 at North Texas State 

University to help insure the availability of five sections 

for participation in the study. From these six sections the 

five sections containing the greatest number of male fresh-

man and sophomore students were selected to take part in the 

study. These five sections contained 256 freshman and sopho-

more students which served as the population for the formation 

of the groups for further participation. Each of the five 

sections was stratified on the basis of the student's 

General Motor Ability Score as derived from the Battery. 

Derivation of the General Motor Ability Score for the three-

item battery involves the summation of each student's T-

scores on each of the three items of the Battery through the 

use of the scoring tables of the Barrow Motor Ability Test 

Indoor Battery.^ Stratification involved the computation of 

^"Harold M. Barrow, "Test of Motor Ability for College 
Men/' The Research Quarterly, XXV (October, 1954), 256-257. 

47 
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percentiles for the five sections combined. Students rank-

ing at the fortieth percentile and below were designated as 

the low-ability stratum. Students ranking at the sixtieth 

percentile and above were designated as the high-ability 

stratum. The middle stratum included those students who 

ranked between the fortieth and sixtieth percentiles. Both 

homogeneous and heterogeneous groups were then formed for 

further participation in the various volleyball classes. 

Grouping of Subjects 

For the homogeneous group of low motor ability the sec-

tion with the largest number of students ranking at the 

fortieth percentile and below was selected. This group con-

tained twenty-five students who participated as an intact 

group within one volleyball class. From the remaining four 

sections the section with the largest number of students 

ranking at the sixtieth percentile and above was selected. 

This group contained twenty-four students who also partici-

pated as an intact group in a different volleyball class. 

This class was designated as the homogeneous group of high 

motor ability. 

The three remaining sections were used as a pool for 

the formation of heterogeneous participation groups within 

each class. The sections had been previously stratified 

according to the individual scores on the Barrow Motor 

Ability Test Indoor Battery. Within each section a 
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heterogeneous participation group was formed by random and 

proportional placement of subjects from each stratum. The 

placement of subjects involved the assignment of a number to 

all students from each stratum within a section. Numbers 

were randomly drawn from a box with replacement of the number 

and subsequent shaking of the box following each of the 

drawings. For participation purposes each heterogeneous 

group contained fourteen students from the low-ability 

stratum, eight students from the middle stratum, and fourteen 

students from the high-ability stratum. Each of these hetero-

geneous groups participated as an intact group in three 

different volleyball classes. 

Description of the Instruments 

The instruments used in the study were the Barrow Motor 

Ability Test Indoor Battery, the Wear Attitude Inventory 

(Form A and Form B), and the Brady Volleyball Test. The 

Barrow Motor Ability Test Indoor Battery served as the basis 

for classifying students for participation. The Wear Atti-

tude Inventory was used to ascertain each subject's attitude 

toward physical education. The Brady Volleyball Test served 

as the criterion for determining student achievement through 

testing for volleyball skill acquisition. 

Barrow Motor Ability Test Indoor Battery is a three-

item battery consisting of the standing broad jump, medicine 

ball put, and zigzag run. Expert opinion was utilized in 
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establishing validity through' the selection of eight factors 

most highly related to motor ability. Twenty-nine tests of 

these factors were administered on a test-retest basis to 

222 male college students. The final items of the battery 

were selected on the basis of their objectivity, reliability, 

and correlation with a criterion of the sum of T-scores of 

all twenty-nine tests. The test-retest reliability coeffi-

cients of the various items are .89 for the standing broad 

jump, .79 for the zigzag run, and .89 for the medicine ball 

put. Scoring tables are available which provide raw scores, 

T-scores, and weighted standard scores for each item. The 

weighted standard scores were derived by multiplying the 

Beta weight of the multiple regression equation for each 

item times the T-score for that item. A General Motor 

Ability Score can be obtained through the summation of these 

weighted standard scores for the outdoor battery. For the 

three-item indoor battery the Beta weights are such that the 

weighted standard scores and the T-scores are the same. 

The General Motor Ability Score is therefore obtained through 

the summation of T-scores for each item on the indoor 

battery.2 

The Wear Attitude Inventory is a Likert type attitude 

scale with equivalent forms. Each of the two forms consists 

of thirty statements pertaining to physical education. The 

2Ibid., p. 259. 
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statements are couched in both positive and negative form 

with five choices of answers ranging from "strongly agree" 

through "strongly disagree." Form A, utilizing the split-

halves technique and the Spearman-Brown formula, has a reli-

ability coefficient of .94. Form B, utilizing the same 

technique, has a reliability coefficient of .96. The 

product-moment coefficient of correlation between the two 

3 

forms of the scale is .96. The statements making up the 

two forms were taken from a list of 120 statements of the 
4 

original Wear Attitude Inventory constructed in 1950. 
Concerning validity, Wear has the following to say: 

It is believed that the validity of the 
Inventory has been established by: (a) the use 
of certain criteria in the wording of statements; 
(b) a comprehensive sampling or tapping of im-
portant outcomes; (c) the demonstration of a 
substantial relationship between scores made on 
the Inventory and certain other data regarding 
attitudes toward physical education; (d) the 
demonstration of significant differences be-
tween attitudes, as evaluated by the use of 
Inventory scores, of certain groups of individ-
uals who might presumably differ. 

T^ e Brady Volleyball Test is a skill test which incor-

porates volleying a volleyball within a target area on the 

wall for one minute. Two hundred eighty-two subjects were 

3 
Carlos L. Wear, "Construction of Equivalent Forms of 

an Attitude Scale," The Research Quarterly, XXVI (March, 
1955), 115. 

4 
Carlos L. Wear, "The Evaluation of Attitude Toward 

Physical Education as an Activity Course," The Research 
Quarterly, XXII (March, 1951), 114-126. 

^Ibid., p. 122. 
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utilized in establishing validity and reliability. The 

validity of the test was established by correlating scores 

on the test with subjective ratings by four judges while 

subjects were in a game situation. A concurrent validity 

coefficient of .86 was established. For reliability the 

test-retest was administered with a rest of three to five 

minutes between tests. A reliability coefficient of .9 2 was 

found.^ 

Class Procedures 

The study was conducted during the spring semester of 

1969. The first class period involved orientation and 

organization as required in all physical education activity 

classes at North Texas State University. At this time 

students received instruction concerning class procedures 

for grading, attendance, and dressing out. Each student 

completed a class roll card and an individual score card for 

the study (see Appendix A). This was followed by a brief 

orientation period concerning the study which included test 

procedures for the second class day. 

On the second class day the Barrow Motor Ability Test 

Indoor Battery was administered to the members of all six 

sections of Physical Education 116 which met three times per 

week with volleyball as one of the activities. The battery 

^George F. Brady, "Preliminary Investigations of 
Volleyball Playing Ability," The Research Quarterly, XVI 
(March, 1945), 14-17. 
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battery consisted of the standing broad jump, medicine ball 

put, and zigzag run. The procedures for test administration 

7 

were adapted from those of Mathews and are listed in 

Appendix B. The raw scores of each subject were recorded on 

his individual score card. The scoring tables of Barrow 

were then used in deriving each subject's General Motor 

Ability Score. This General Motor Ability Score was then 

used to classify students. The five sections with the 

greatest number of freshmen and sophomores were utilized for 

the formation of participation groups for further participa-

tion in the study. 

On the third day all students of each section again met 

as an intact group. At this time activity groups were formed. 

Those students designated for volleyball participation were 

separated from those designated for other activities. All 

volleyball students were instructed to bring pencils to 

class on the following class period for the administration 

of the Wear Physical Education Attitude Inventory (Form B). 

Students were dismissed, and the remainder of the class 

period involved the issuance of baskets where needed and 

admittance of late registering students and transfers. 

The initial portion of the period for the fourth class 

day was used for instructional procedures involved in the 

7 
Donald K. Mathews, Measurement in Physical Education 

(Philadelphia, 1965), pp. 136-137. 
8 
Barrow, pp. 256-259. 
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administration of the Brady Volleyball Test. The nature of 

the test and scoring procedures were discussed. Students 

were instructed to suit out and report early on the fifth 

class day to help insure completion of the test in one class 

period. Following this orientation, the Wear Attitude 

Inventory (Form B) and score sheet were distributed. Stu-

dents were first instructed to complete the information called 

for at the top of the score sheet. They were then instructed 

to read the instructions silently as the instructor read them 

aloud. When there were no further questions concerning 

proper use of the answer sheet, students were allowed to 

complete the Inventory. Upon completion students were per-

mitted to leave. Score sheets were hand scored by the use 

of a key and then recorded. 

T^e Brady Volleyball Test was administered on the fifth 

class day. At the beginning of the period a brief orienta-

tion concerning test procedures was held. This was followed 

by administration of the test to each student with subsequent 

recording of scores on his individual score card. The test-

ing procedures were an adaptation of those advocated by 

9 
Mathews and can be found in Appendix C. 

. From the sixth through the twenty-third class day all 

groups took part in a six-week volleyball program. An out-

line of the program appears in Appendix D. The program 

Q 
Mathews, p. 183. 
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included instruction in techniques of play, drills, modified 

games, and official game play. The same lesson plan was 

used in all groups and all classes were taught by the same 

instructor. Classes met three times per week for a period 

of fifty minutes. A period of ten minutes was allowed at 

the beginning of the period each day for dressing and atten-

dance check. Approximately ten minutes were allowed for 

showering and dressing following the daily activity. Thirty 

minutes per day were utilized for actual participation in 

the program. 

On the twenty-fourth class day the Wear Physical Educa-

tion Attitude Inventory (Form A) was administered. At this 

testing the oral recitation of the instructor was omitted 

since students were familiar with the test from the previous 

testing. Students read the instructions of the Inventory 

silently. When there were no further questions concerning 

the Inventory, students were allowed to complete the answer 

sheets and leave. 

T^ e Brady Volleyball Test was administered on the 

twenty-fifth class day. Again a brief orientation period was 

held and the testing procedures of the pretest were employed.-

Upon completion of the test students were permitted to leave. 

Establishment of Group Comparability 

For purposes of analysis it was first necessary to 

establish group comparability of the various groups. The 
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scores for all subjects completing both the pretest and post-

test were included. The groups involved were: Group I, 

which consisted of twenty-one students of low motor ability 

who participated in a homogeneous class; Group II, which 

consisted of thirty-eight students of low motor ability who 

participated in the three heterogeneous classes; Group III, 

which consisted of thirty-seven students of high motor 

ability who participated in the three heterogeneous classes; 

and Group IV, which consisted of twenty-two students of high 

motor ability who participated in the homogeneous class. 

For the purposes of this study Group I was compared with 

Group II. Group III was compared with Group IV. 

The pretest scores of the various groups were analyzed 

by use of the Mann-Whitney U Test with the .05 level of sig-

nificance as the level for acceptance of group comparability. 

A z ratio of ±1.9 6 or smaller is required at the .05 level 

of significance for such acceptance. 

The first testing for group comparability involved the 

pretest scores of the Brady Volleyball Test. It was chosen 

first due to the high number of extreme scores in Group III. 

The results of the analysis are presented in Table I. An 

investigation of the data presented in Table I reveals a z 

ratio of 0.83 for Groups I and II. This z ratio is suffi-

ciently low for the acceptance of group comparability at the 

.05 level of significance. For Groups III and IV a £ ratio 

of -13.46 was found. This £ ratio is too high for acceptance 
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TABLE I 

INITIAL PRETEST N'S, SUM OF RANKS, AND z_ RATIOS FOR 
THE BRADY VOLLEYBALL TEST 

Group N Sum of Ranks jz 

I a 21 682.5 
0.83 

n b 38 1087.5 

n i c 37 1214.0 
A -13.46 

IV 22 556.0 

Homogeneously grouped students of low motor ability. 

"'Heterogeneously grouped students of low motor ability. 

"Heterogeneously grouped students of high motor ability. 

1 
Homogeneously grouped students of high motor ability. 

of group comparability. This necessitated the elimination 

of five subjects from Group III on the basis of their extreme 

scores on the Brady Volleyball Test. The final analysis of 

pretest scores for both the Brady Volleyball Test and the 

Wear Physical Education Attitude Inventory (Form B) was then 

undertaken. For this analysis the number of subjects in 

Group III had been reduced to thirty-two. 

The results of the final analysis of pretest scores for 

t h e Brady Volleyball Test are presented in Table II. An 

investigation of the data presented in Table II again reveals 

a z_ ratio of 0.83 for Groups I and II. A z_ ratio of this 

size is sufficiently low for acceptance of group comparability, 

Further investigation of the data in Table II reveals a z 
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TABLE II 

FINAL PRETEST N'S, SUM OF RANKS, AND z RATIOS FOR THE 
BRADY VOLLEYBALL TEST 

Group N Sum of Ranks z_ 

IA 21 682.5 

K 

ro 
00 • 
o
 

II 38 1087.5 

IIIC 32 930.0 

A 

00 
00 • 
0
 1 

IV 22. 555.0 

Homogeneously grouped students of low motor ability. 

^Heterogeneously grouped students of low motor ability. 

'Heterogeneously grouped students of high motor ability, 

I 
Homogeneously grouped students of high motor ability. 

ratio of -0.88 for Groups III and IV. A z ratio of this 

size is also sufficiently low for acceptance of group com-

parability. 

The results of the final analysis of pretest scores for 

the Wear Physical Education Attitude Inventory (Form B) are 

presented in Table III. An investigation of the data in 

Table III reveals a z, ratio of 0.17 for Groups I and II. A 

£ ratio of this size is sufficiently low for acceptance of 

group comparability. Further investigation of the data in 

Table III reveals a z_ ratio of 0.38 for Groups III and IV. 

A z_ ratio of this size is also sufficiently . low for acceptance 

of group comparability. 
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TABLE III 

FINAL PRETEST N'S, SUM OF RANKS, AND z RATIOS FOR THE 
WEAR PHYSICAL EDUCATION ATTITUDE INVENTORY (FORM B) 

Group N Sum of Ranks 5! 

I a 21 641.0 

K 0.17 
n b 38 1129.0 

n i c 32 858.5 
0.38 

IV 22 626.5 

Homogeneously grouped students of low motor ability. 

'Heterogeneously grouped students of low motor ability. 

'Heterogeneously grouped students of high motor ability. 

1 
Homogeneously grouped students of high motor ability. 

Group comparability was established through the use of 

the Mann-Whitney U Test. Analysis of pretest scores was 

undertaken with the .05 level of significance arbitrarily 

set for acceptance of group comparability. Once the com-

parability was established it was possible to test the 

hypotheses of the study. The analysis of data for testing 

the hypotheses of the study is found in Chapter IV. 



CHAPTER IV 

ANALYSIS OF. THE DATA 

For the purposes of this study students of low motor 

ability and students of high motor ability participated in 

either a homogeneous or a heterogeneous volleyball class for 

a period of six weeks. Classification of the subjects of 

the study was made on the basis of the percentile rank of 

each student's General Motor Ability Score on the Barrow 

Motor Ability Test Indoor Battery. Low motor ability stu-

dents were those who ranked at the fortieth percentile or 

below. High motor ability students were those who ranked at 

the sixtieth percentile or above. Pretests and posttests of 

the Wear Physical Education Attitude Inventory and the Brady 

Volleyball Test were administered to ascertain attitude 

toward physical education and volleyball achievement respec-

tively. The analysis was performed on data derived from 

these tests. 

Statistical Techniques of the Analysis 

Data were analyzed through the utilization of two 

statistical techniques. The Wilcoxon's Matched-Pairs Signed-

Ranks Test was employed to determine the significance of 

differences between the pretest and posttest scores on the 

Wear Physical Education Attitude Inventory within the groups. 

60 
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The Mann-Whitney U Test was employed to determine the sig-

nificance of differences between the posttest scores of the 

groups on both the Wear Physical Education Attitude Inventory 

and the Brady Volleyball Test. 

The Wilcoxon's Matched-Pairs Signed-Ranks Test is a 

nonparametric statistical technique for use in establishing 

the significance of differences through the analysis of data 

from related samples. Calculation involves the computation 

of differences between pretest and posttest scores. Differ-

ences of zero are eliminated from further calculations. The 

differences are then ranked according to their absolute value 

with the signs being disregarded in the ranking. The ranks 

are then summed according to the sign of the ranks, thus 

arriving at a sum of positive ranks and a sum of negative 

ranks. The smaller of these sum of ranks is taken as 

Wilcoxon's T statistic. For groups with N's between seven 

and twenty-five, the significance of T is interpreted through 

direct entrance in the Table of Critical Values of T in the 

Wilcoxon's Matched-Pairs Signed-Ranks Test.̂ " For groups 

with N's larger than twenty-five, the £ test is employed. 

— 2 This involves the computation of T by use of the formula: 

_ N(N+1) 
1 ~ 4 

"̂N. M. Downie and R. W. Heath, Basic Statistical Methods 
(New York, 1965), p. 309. 

2 
Ibid., p. 238. 
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The £ ratio is then computed utilizing the following formula: 

T - T 
z = / (N) (N+l) (2N+1) " 

/ 24 

A £ ratio of 1.96 is required for rejection of the null 

hypothesis at the .05 level of significance. 

The Mann-Whitney U Test is also a nonparametric statis-

tical technique and is used to establish the significance 

of differences between independent groups, the sizes of which 

need not be the same. Calculation involves first ranking 

the scores of the two groups together with the smallest score 

being given the smallest rank. The ranks for each group are 

then summed to derive a sum of ranks for each group. U1 is 

4 
then calculated by use of the following formula: 

Ni(Nx+l) _ j R 
ui = NxN2+ 2 x* 

(ER is the sum of ranks of the heterogeneous group.) For 

groups with N's larger than twenty, the U statistic is con-

sidered to be normally distributed. A z_ ratio is then 

5 
computed using the following formula: 

Ui - (NXN2/2) 
z = L 

/ [ N ^ (Ni+Njj+l) ]/12 

A £ ratio of 1.96 is again required for rejection of the null 

hypothesis at the .05 level of significance. 

3Ibid., p. 239. 4Ibid., p. 242. 

^Ibid., p. 24 3. 
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Procedures of the Analysis 

Group comparability was first established through the 

analysis of pretest data obtained by the administration of 

W e a r Physical Education Attitude Inventory (Form B) and 

*-ke Brady Volleyball Test. The Mann-Whitney U Test was em-

ployed for this analysis with the .05 level of significance 

arbitrarily set as the level for accepting group comparability. 

The results of this analysis were presented in Chapter III. 

Following the establishment of the comparability of the 

various groups in the study, the testing of the hypotheses 

of the study was undertaken, utilizing posttest data gathered 

from 113 subjects. Hypotheses I through IV were tested by 

means of the Wilcoxon's Matched-Pairs Signed-Ranks Test. 

Hypotheses V through VIII were tested by means of the Mann-

Whitney U Test. Each hypothesis was tested in the null form. 

The research hypothesis was then accepted at the .05 level 

of significance. 

Findings 

Hypothesis 1^.—It was hypothesized that the posttest 

scores on the Wear Attitude Inventory would be significantly 

greater than the pretest scores for the homogeneously grouped 

students of low motor ability. 

The results of the homogeneous grouping of students of 

low motor ability for volleyball participation with respect 

to scores on the Wear Attitude Inventory are presented in 
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Table IV. An investigation of the data in Table IV reveals 

an N of nineteen following the elimination of two scores 

TABLE IV 
< 

N, SUMS OF RANKS, AND WILCOXON'S T FOR THE HOMOGENEOUSLY 
GROUPED STUDENTS OF LOW MOTOR ABILITY ON THE 

WEAR ATTITUDE INVENTORY 

Sums of Ranks 

N Positive Negative T 

19* 47.5 142.5 47.5 

•Original N = 21 

from the calculation due to zero differences. Further in-

vestigation reveals a positive sum of ranks of 47.5 and a 

negative sum of ranks of 142.5. The larger negative sum of 

ranks denotes a negative change in attitude toward physical 

education within the homogeneously grouped students of low 

motor ability. 

Analysis of the difference between pretest and posttest 

scores on the Wear Attitude Inventory reveals a T value of 

47.5. A T value of 46.0 or less is required to denote a 

significant difference at the .05 level of significance. 

Since there was no significant difference, Hypothesis I was 

rejected. 

Hypothesis II.—It was hypothesized that the posttest 

scores on the Wear Attitude Inventory would not differ sig-

nificantly from the pretest scores for the heterogeneously 

grouped students of low motor ability. 
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The results of the heterogeneous grouping of students 

of low motor ability for volleyball participation with 

respect to scores on the Wear Attitude Inventory are presented 

in Table V. An investigation of the data in Table V reveals 

TABLE V 

N, SUMS OF RANKS, AND z RATIO FOR THE HETEROGENEOUSLY 
GROUPED STUDENTS OF LOW MOTOR ABILITY ON THE 

WEAR ATTITUDE INVENTORY 

Sums of Ranks 

N Positive Negative z* 

37 274.5 428.5 -1.01 

*Ca] Lculation of z_ ratio J for N's larger than 25. 

an N of thirty-seven which necessitated the calculation of 

a z_ ratio to determine the significance of differences 

between pretest and posttest scores. Further investigation 

reveals a positive sum of ranks of 274.5 and a negative sum 

of ranks of 428.5. The larger negative sum of ranks denotes 

a negative change in attitude toward physical education 

within the heterogeneously grouped students of low motor 

ability. 

Analysis of the difference between pretest and posttest 

scores on the Wear Attitude Inventory reveals a £ ratio of 

-1.01. A z_ ratio of ± 1.96 is required to denote a signifi-

cant difference at the .05 level of significance. Since 

there was no significant difference, Hypothesis II was 

accepted. 
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Hypothesis III.—It was hypothesized that the posttest 

scores on the Wear Attitude Inventory would be significantly 

greater than the pretest scores for the homogeneously grouped 

students of high motor ability. 

The results of the homogeneous grouping of students of 

high motor ability for volleyball participation with respect 

to scores on the Wear Attitude Inventory are presented in 

Table VI. An investigation of the data in Table VI reveals 

TABLE VI 

N, SUMS OF RANKS, AND WILCOXON'S T FOR THE HOMOGENEOUSLY 
GROUPED STUDENTS OF HIGH MOTOR ABILITY ON THE 

WEAR ATTITUDE INVENTORY 

Sums of Ranks 

N Positive Negative T 

20* 93.0 117.0 93.0 

•Original N = 22. 

and N of twenty following the elimination of two scores from 

the calculation due to zero differences. Further investiga-

tion reveals a positive sum of ranks of 93.0 and a negative 

sum of ranks of 117.0. The larger negative sum of ranks 

denotes a slight negative change in attitude toward physical 

education within the homogeneously grouped students of high 

motor ability. 

An analysis of the difference between pretest and post-

test scores on the Wear Attitude Inventory reveals a T value 
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of 93.0. A T value of 52.0 or less is required to denote a 

significant difference at the .05 level of significance. 

Since there was no significant difference, Hypothesis III 

was rejected. 

Hypothesis IV.—It was hypothesized that the posttest 

scores on the Wear Attitude Inventory would not differ sig-

nificantly from the pretest scores for the heterogeneously 

grouped students of high motor ability. 

The results of the heterogeneous grouping of students 

of high motor ability for volleyball participation with 

respect to scores on the Wear Attitude Inventory are pre-

sented in Table VII. An investigation of the data in 

TABLE VII 

N, SUMS OF RANKS, AND z RATIO FOR THE HETEROGENEOUSLY 
GROUPED STUDENTS OF HIGH MOTOR ABILITY ON THE 

WEAR ATTITUDE INVENTORY 

N 

Sums of Ranks 

z* N Positive Negative z* 

32 226.5 301.5 -0.70 
*Ca] Lculation of £ ratio j for N's larger than 25. 

Table VII reveals an N of thirty-two which necessitated the 

calculation of a £ ratio to determine the significance of 

differences between pretest and posttest scores. Further 

investigation reveals a positive sum of ranks of 226.5 and a 

negative sum of ranks of 301.5. The larger negative sum of 
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ranks denotes a negative change in attitude toward physical 

education within the heterogeneously grouped students of 

high motor ability. 

An analysis of the difference between pretest and post-

test scores on the Wear Attitude Inventory reveals a ratio 

of -0.70. A z_ ratio of ±1.96 is required to denote a sig-

nificant difference at the .05 level of significance. Since 

there was no significant difference, Hypothesis IV was 

accepted. 

Hypothesis V.—It was hypothesized that the posttest 

scores on the Wear Attitude Inventory would be significantly 

higher for the homogeneously grouped students of low motor 

ability than for the heterogeneously grouped students of low 

motor ability. 

The results of the comparison of the posttest scores 

on the Wear Attitude Inventory between the homogeneously 

grouped students of low motor ability, Group I, and the 

heterogeneously grouped students of low motor ability, 

Group II, are presented in Table VIII. An investigation of 

the data in Table VIII reveals a sum of ranks of 616.0 for 

Group I and a sum of ranks of 1154.0 for Group II. Further 

analysis reveals a z ratio of -0.22. The negative ratio 

denotes slightly higher posttest scores on the part of 

Group II. A z ratio of ±1.96 is required to denote a sig-

nificant difference at the .05 level of significance. Since 
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TABLE VIII 

POSTTEST N'S, SUM OF RANKS, AND z_ RATIO FOR 
GROUPS I AND II ON THE WEAR 

ATTITUDE INVENTORY 

Group N Sum of Ranks z 

I* 21 616.0 
-0.22 

II* * 38 1154.0 

**Heterogeneously grouped students of low motor ability, 

there was no significant difference, Hypothesis V was 

rejected. 

Hypothesis VI.—It was hypothesized that the posttest 

scores on the Wear Attitude Inventory would be significantly 

higher for the homogeneously grouped students of high motor 

ability than for the heterogeneously grouped students of 

high motor ability. 

The results of the comparison of posttest scores on the 

Wear Attitude Inventory between the heterogeneously grouped 

students of high motor ability, Group III, and the homo-

geneously grouped students of high motor ability, Group IV, 

are presented in Table IX. An investigation of the data in 

Table IX reveals a sum of ranks of 862.0 for Group III and a 

sum of ranks of 623.0 for Group IV. Further analysis reveals 

a £ ratio of 0.32. The positive £ ratio denotes slightly 

higher posttest scores on the part of Group IV. A z ratio 
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TABLE IX 

POSTTEST N'S, SUM OF RANKS, AND z RATIO FOR GROUPS III AND IV 
ON THE WEAR ATTITUDE INVENTORY 

Group N Sum of Ranks 

III* 32 862.0 
0.32 

IV** 22 623.0 

*Heterogeneously grouped students of high motor ability, 

**Homogeneously grouped students of high motor ability. 

of ±1.96 is required to denote a significant difference at 

the .05 level of significance. Since there was no signifi-

cant difference, Hypothesis VI was rejected. 

Hypothesis VII.—It was hypothesized that the posttest 

scores on the Brady Volleyball Test would be significantly 

higher for the homogeneously grouped students of low motor 

ability than for the heterogeneously grouped students of low 

motor ability. 

The results of the comparison of posttest scores on the 

Brady Volleyball Test between the homogeneously grouped stu-

dents of low motor ability, Group I, and the heterogeneously 

grouped students of low Motor ability. Group II, are pre-

sented in Table X. An investigation of the data in Table X 

reveals a sum of ranks of 748.0 for Group I and a sum of 

ranks of 1022.0 for Group II. Further analysis reveals a z_ 

ratio of 1.87. The positive £ ratio denotes higher posttest 

scores on the part of Group I. A z_ ratio of ±1.96 is 
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TABLE X 

POSTTEST N' S, SUM OF RANKS, AND z RATIO FOR GROUPS I AND II 
ON THE BRADY VOLLEYBALL TEST 

Group N Sum of Ranks £ 
I* 21 74 8.0 

1. 87 
xx** 38 1022.0 

•Homogeneously grouped students of low motor ability. 

**Heterogeneously grouped students of low motor ability. 

required to denote a significant difference at the .05 level 

of significance. Since there was no significant difference, 

Hypothesis VII was rejected. 

Hypothesis VIII.—It was hypothesized that the posttest 

scores on the Brady Volleyball Test would be significantly 

higher for the homogeneously grouped students of high motor 

ability than for the heterogeneously grouped students of 

high motor ability. 

The results of the comparison of posttest scores on the 

Brady Volleyball Test between the heterogeneously grouped 

students of high motor ability, Group III, and the homo-

geneously grouped students of high motor ability, Group IV, • 

are presented in Table XI. An investigation of the data in 

Table XI reveals a sum of ranks of 908.5 for Group III and a 

sum of ranks of 576.5 for Group IV. Further analysis reveals 

a z_ ratio of -0.50. The negative ẑ  ratio denotes slightly 

higher posttest scores for Group III. A z ratio of ±1.9 6 is 
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TABLE XI 

| POSTTEST N'S, SUM OF RANKS, AND z RATIO FOR GROUPS III AND IV 
; ON THE BRADY VOLLEYBALL TEST 

Group N Sum of Ranks £ 

III* 32 908.5 
-0.50 

IV** 22 576.5 

*Heterogeneously grouped students of high motor ability. 

**Homogeneously grouped students of high motor ability. 

required to denote a significant difference at the .05 level 

of significance. Since there was no significant difference, 

Hypothesis VIII was rejected. 

As a supplement to the findings related to the hypoth-

eses, the within group changes in volleyball skill were 

investigated. This entailed an analysis of the significance 

of the differences between pretest and posttest scores on 

the Brady Volleyball Test. The results of this analysis are 

presented in Table XII. 

Table XII contains data for the following groups: 

Group I, the homogeneously grouped students of low motor 

ability; Group II, the heterogeneously grouped students of 

low motor ability; Group III, the heterogeneously grouped 

students of high motor ability; and Group IV, the homo-

geneously grouped students of high motor ability. An in-

vestigation of the data presented in Table XII reveals a 

positive sum of ranks of 188.5, a negative sum of ranks of 
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TABLE XII 

N, SUMS OF RANKS, T VALUE, AND %_ RATIO FOR GROUPS I, II, 
III, AND IV ON THE BRADY VOLLEYBALL TEST 

Group N* 
Positive 

Sum of Ranks 
Negative 

Sum of Ranks T z** 

I 20 188.5 21.5 21.5*** • • • • 

II 38 629.5 111.5 111.5 -3.75*** 

III 29 407.0 28.0 28.0 -4.10*** 

IV 21 220. 0 11.0 11.0*** 

*N of the calculation with differences of zero ex-
cluded. 

**Calculation of ratio for N's larger than 25. 

***Significant at the .01 level of confidence. 

of 21.5, and a T value of 21.5 for Group I. The greater 

positive sum of ranks indicates a positive change in volley-

ball skill. A T value of 21.5 for an N of 20 is significant 

at greater than the .01 level of significance. 

An analysis of the data for Group II reveals a positive 

sum of ranks of 629.5, a negative sum of ranks of 111.5, and 

a z_ ratio of -3.75. The greater positive sum of ranks indi-

cates a positive change in volleyball skill; a ratio of 

-3.75 is significant at greater than the .01 level of sig-

nificance. 

An investigation of the data for Group III reveals a 

positive sum of ranks of 407.0, a negative sum of ranks of 

28.0, and a ratio of -4.10. The greater positive sum of 

ranks indicates a positive change in volleyball skill; a z_ 
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ratio of -4.10 is significant at greater than the .01 level 

of significance. 

An analysis of the data for Group IV reveals a positive 

siim of ranks of 220.0, a negative sum of ranks of 11.0, and 

a T value of 11.0. The greater positive sum of ranks indi-

cates a positive change in volleyball skill; a T value for 

an N of 21 is significant at greater than the .01 level of 

significance. 

In addition to the analysis of within group differences 

in volleyball achievement, it was observed that the experi-

ment affected teacher behavior in the sense that during the 

experiment a greater amount of time was devoted to planning 

and organization prior to meeting each class. During class 

time there was a more concerted effort on the part of the 

instructor to utilize maximally the time available for 

instruction. Based upon the comments of a number of under-

graduate physical education majors and other instructors of 

physical education, it was observed that interest in the 

various aspects of research in physical education was aroused 

as a result of this study's being conducted in the physical 

education classes. 

The analysis of the data found no significant differences 

between pretest and posttest scores on the Wear Attitude 

Inventory within any of the groups. There were also no 

significant differences between the posttest scores of the 

comparison groups, Groups I and II and Groups III and IV, on 
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Wear Attitude Inventory or the Brady Volleyball Test. 

Additional analysis revealed significant differences between 

pretest and posttest scores on the Brady Volleyball Test 

within all groups. It was observed that the research study 

affected both instructor behavior and interest of certain 

physical education majors and other instructors not directly 

involved in the study. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

The problem under consideration was a study of the 

effects of two grouping procedures upon attitude and achieve-

ment of male college freshmen and sophomores of low and high 

motor ability. In order to further clarify the problem, the 

primary purposes were to determine any significant change in 

attitude toward physical education occurring in both homo-

geneously and heterogeneously grouped male college freshmen 

and sophomores of low and high motor ability, and to compare 

the effects of homogeneous and heterogeneous grouping pro-

cedures upon attitude toward physical education and volley-

ball achievement of male college freshmen and sophomores of 

low and high motor ability. 

During the 1969 spring semester, 256 male freshman and 

sophomore students from 5 sections of Physical Education 116 

at North Texas State University were classified according to 

each student's General Motor Ability Score on the Barrow 

Motor Ability Test Indoor Battery. Each of the five sections 

was stratified on the basis of the percentile ranks of stu-

dents within the sections. Those students whose General 

Motor Ability Scores ranked at the fortieth percentile and 
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below were designated as the low-ability stratum. Students 

whose General Motor Ability Scores ranked at the sixtieth 

percentile and above were designated as the high-ability 

stratum. Those students whose General Motor Ability Scores 

ranked between the fortieth and sixtieth percentiles were 

designated as the middle stratum. Students within each 

stratum in each of the five sections served as a pool from 

which either homogeneous or heterogeneous classes were formed 

for volleyball participation. 

Five classes were utilized for participation purposes. 

One homogeneous class contained twenty-five students who had 

previously been designated as students of low motor ability. 

Another homogeneous class contained twenty-four students who 

had previously been designated as students of high motor 

ability. Three heterogeneous classes each contained thirty-

six students who were randomly and proportionally drawn from 

all three levels of motor ability. 

Pretests of the Wear Physical Education Attitude Inven-

tory (Form B) and the Brady Volleyball Test were administered 

prior to participation in a six-week volleyball program. The 

volleyball program included instruction in the techniques of 

volleyball, drills, modified games, and actual game play. 

The duration of actual participation each class day was thirty 

minutes. All classes utilized the same lesson plan and were 

taught by the same instructor. Posttests of the Wear Physical 
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Education Attitude Inventory (Form A) and the Brady Volley-

ball Test were administered following the six-week volleyball 

program. 

For purposes of analysis only students of low motor 

ability and students of high motor ability were used. These 

students were classified into four groups. Group I consisted 

of students of low motor ability who had participated in the 

homogeneous class. Group II consisted of students of low 

motor ability who had participated in one of the three hetero-

geneous classes. Group III consisted of students of high 

motor ability who had participated in one of the three 

heterogeneous classes. Group IV consisted of students of 

high motor ability who had participated in the homogeneous 

class. 

Group comparability was established through the computa-

tion of the Mann-Whitney U Test utilizing pretest scores on 

the Wear Physical Education Attitude Inventory (Form B) and 

Brady Volleyball Test. The .05 level of significance 

was arbitrarily set as the level for accepting group com-

parability. The test was conducted on the scores of 118 

subjects who had completed both the pretest and posttest of , 

Wear Attitude Inventory and the Brady Volleyball Test. 

The extreme scores of 5 subjects had to be eliminated to 

insure group comparability. The scores of 113 subjects were 

then used in the analysis of posttest scores. 
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Each hypothesis was treated in the null form. The 

Wilcoxon's Matched-Pairs Signed-Ranks Test was conducted on 

data derived from the administration of the Wear Physical 

Education Attitude Inventory (Forms B and A) to ascertain 

the significance of differences within each group. The Mann-

Whitney U Test was performed on data derived from the post-

test administration of the Wear Physical Education Attitude 

Inventory (Form A) and the Brady Volleyball Test to ascertain 

the significance of differences between Group I and Group II 

and between Group III and Group IV. The .05 level of sig-

nificance was arbitrarily set for the acceptance of each 

hypothesis. 

A summary of the findings with respect to the hypotheses 

is as follows: 

I. It was hypothesized that the posttest scores on the 

Wear Attitude Inventory would be significantly greater than 

the pretest scores for the homogeneously grouped students of 

low motor ability. 

An analysis of the difference between pretest and post-

test scores on the Wear Attitude Inventory revealed no sig-

nificant difference at the .05 level of significance. 

Therefore, the hypothesis was rejected. 

II. It was hypothesized that the posttest scores on 

the Wear Attitude Inventory would not differ significantly 

from the pretest scores for the heterogeneously grouped stu-

dents of low motor ability. 
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An analysis of the difference between pretest and post-

test scores on the Wear Attitude Inventory revealed no sig-

nificant difference at the .05 level of significance. 

Therefore, the hypothesis was accepted. 

III. It was hypothesized that the posttest scores on 

W e a r Attitude Inventory would be significantly greater 

than the pretest scores for the homogeneously grouped stu-

dents of high motor ability. 

An analysis of the difference between pretest and post-

test scores on the Wear Attitude Inventory revealed no sig-

nificant difference at the .05 level of significance. 

Therefore, the hypothesis was rejected. 

IV. It was hypothesized that the posttest scores on 

the Wear Attitude Inventory would not differ significantly 

from the pretest scores for the heterogeneously grouped stu-

dents of high motor ability. 

An analysis of the difference between pretest and post-

test scores on the Wear Attitude Inventory revealed no 

significant difference at the .05 level. Therefore, the 

hypothesis was accepted. 

V. It was hypothesized that the posttest scores on the • 

Wear Attitude Inventory would be significantly higher for 

the homogeneously grouped students of low motor ability than 

for the heterogeneously grouped students of low motor ability. 

An analysis of the difference in posttest scores between 

the two groups revealed no significant difference at the .05 
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level of significance. Therefore, the hypothesis was re-

jected. 

VI. It was hypothesized that the posttest scores on 

Wear Attitude Inventory would be significantly higher 

for the homogeneously grouped students of high motor ability 

than for the heterogeneously grouped students of high motor 

ability. 

An analysis of the difference in posttest scores between 

the two groups revealed no significant difference at the .05 

level of significance. Therefore, the hypothesis was re-

jected. 

VII. It was hypothesized that the posttest scores on 

t^le B*"ady Volleyball Test would be significantly higher for 

the homogeneously grouped students of low motor ability than 

for the heterogeneously grouped students of low motor ability. 

An analysis of the difference in posttest scores between 

the two groups revealed no significant difference at the .05 

level of significance. Therefore, the hypothesis was re-

jected. 

VIII. It was hypothesized that the posttest scores on 

the Brady Volleyball Test would be significantly higher for • 

the homogeneously grouped students of high motor ability than 

for the heterogeneously grouped students of high motor ability. 

An analysis of the difference in posttest scores between 

the two groups revealed no significant difference at the .05 

level of significance. Therefore, the hypothesis was rejected, 
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An additional finding of the study was that the within 

group differences between the pretest and posttest scores on 

t^ie B*~ady Volleyball Test were significant at greater than 

the .01 level of significance for all four groups. 

Conclusions 

Based on the findings of the study the following con-

clusions were drawn. 

1. Homogeneous grouping of students by general motor 

ability is not justified for use by the physical educator 

in a program involving team sports for male college freshmen 

and sophomores when attitude toward physical education is the 

basis upon which the decision for grouping is made. 

2. Homogeneous grouping of students by general motor 

ability is not justified for use by the physical educator in 

a volleyball program for male college freshmen and sophomores 

when the development of volleyball skills is the primary ob-

jective of the class. 

Re commen da t i on s 

The findings of this study suggest the following recom-

mendations for the physical educator: 

1. Heterogeneous grouping of male college freshmen and 

sophomores in the physical education class should be employed 

pending research into the effects of homogeneous grouping 

upon variables other than attitude toward physical education 

and the development of volleyball skills. 
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2. The volleyball program and teaching techniques of 

this study should be utilized in the physical education 

class by other physical educators for the development of 

volleyball skills of male college freshman and sophomore 

students. 

The findings of this study suggest the following recom-

mendations for further research: 

1. A similar study should be conducted at the junior 

and senior high school level where more elemental stages of 

attitude and skill development are available. 

2. A similar study should be conducted involving 

grouping by specific sports skills rather than by general 

motor ability for a full semester of physical education 

activity. 

3. A similar study should be conducted combining group-

ing procedures with special program adaptations for special 

instruction at the skill level of the various groups. 

4. Similar studies should be conducted involving the 

grouping of students for participation in individual sports, 

dual sports, combatives, and aquatics. 

5. A study should be conducted investigating the effects 

of grouping in physical education upon self concepts and 

social efficiency. 



APPENDIX A 

INDIVIDUAL SCORE CARD FOR RECORDING DATA 

NAME SECTION 
Last First 

SOC. SEC. NO. 

Item 

M.I. 

Raw Score Wt. Score 

St. Broad Jump 

Zigzag run 

Medicine Ball Put 

m . 

sec. 

ft. 

GENERAL MOTOR ABILITY SCORE 

EXPERIMENTAL GROUP 

TIME 

Wear Form B 

Wear Form A 

Brady Pretest 

Brady Posttest 
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APPENDIX B 

TEST ADMINISTRATION FOR THE BARROW MOTOR 
ABILITY TEST INDOOR BATTERY 

I, Standing broad jump 
A. Equipment 

1, Tumbling mat 
2, Measuring tape 

B« Procedure 
1, One warm-up jump 
2, Three successive jumps for record 
3, Record best of three jumps to nearest inch 

II, Zigzag run 
A, Equipment 

1, Stopwatch 
2, Five folding chairs laid out in courses 

l0\ /ft 

<1/ / * " . 

| >(py ^ 10' 
I / t 
. ? 1 \ 
IS/ \°i 
x 16 * ^ 

B, Procedure 
1, Start at point x . 
2, One trial with traversal of course three times 
3, Foul if grasp or overturn chairs 
if-. Second trial in case of foul 
5. Time to nearest tenth of a second 

III, Medicine ball put 
A, Equipment 

1, Six pound medicine ball 
2, Measuring tape 

B, Procedure 
1, Fifteen foot approach 
2, Three successive trials 
3, Illegal put for throwing medicine ball or 

crossing restraining line 
h. Record best legal put to nearest one-half foot 
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APPENDIX C 

TEST ADMINISTRATION FCR THE 
BRADY VOLLEYBALL TEST 

I, Equipment and testing surface 
A, Stopwatch 
B, Smooth wall with target 

1. Horizontal line eleven and one-half feet high 
and five feet long 

2. Vertical lines extending toward ceiling at 
ends of horizontal line 

II, Procedure 
A, Sxibject begins from position he wishes 
B, Begin by tossing volleyball against wall 
C, Subject must legally volley within the target 

area 
D, Loss of control can be overcome by again tossing 

against the wall 
E, Count only legal volleys 
F, Tosses are omitted from count 
G, Time for one minute 
H, Record total number of legal volleys in one 

minute 
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APPENDIX D 

OUTLINE OP SIX WEEK VOLLEYBALL PROGRAM 

I, Day one 
A, Instruction (18 rain, ) 

1, General organization 
2, Brief history 
3, Brief revue of important rules 

Passing technique 
B, Circuit drills (12 min, ) 

1, Circle passing drill 
2, Pepper passing drill 
3, Pile passing drill 

Backboard volley drill 

II, Day two 
A, Pepper passing drill (2 min,) 
B, Instruction and formation of teams (6 min, ) 

1, Underhand serve 
2, Overhead serve 
3, VJave serving drill 

C, Circuit drills (12 min, ) 
1, Backboard volley 
2, Circle passing drill 
3, VJave serving drill 

D, Rotation procedure arid shoj?t game (10 min, ) 

III, Bay three 
A, Circle passing drill (2 min, ) 
B, Instruction (8 min,) 

1, Bump technique 
2, Dig technique 
3, Net recovery drill 

Squad serving drill ( 
C, Circuit drills (10 min, ) 

1, Net recovery drill 
2, Squad serving drill 

D, Short game (10 min,) 

IV, Day four 
A, Circle passing drill (2 min, ) 
B, Review of play and determining match winner (3 min, ) 
C, Match play (25 min, ) 

V, Day five 
A. Formation of new teams (2 min.) 
B, Instruction "(5 min.) 

1, Setup 
2, Spike 
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3. Toss and setup and toss and spike drills 
C. Circuit drills (10 min,) 

1, Toss e,nd setup drill 
2. Toss and spike drill 

D. Modified game—extra point for good set to 
middle forward (13 min, ) 

VI. Bay six 
A. Backboard volley drill (2 min. ) 
B. Instruction (8 min.) 

1, Review setup and spike 
2, Defense for receiving serve 

C. Modified game--- team loses serve if fails to 
setup and spike (20 min. ) 

VII. Bay seven-- Gymnasium not available due to high 
school basketball tournament 

VIII. Day eight 
A. Instruction (5 min. ) 

1, Blocking techniq\ie 
2, Two man block 

B. Modified game— extra point for successful 
block (25 min, ) 

IX. Day nine 
A. Setup, spike, and block drill (10 min.) 
B. Practice match (20 min. ) 

X. Bay ten . 
A. Formation of tournament teams (3 min,) 
B. Circle passing drill (2 min,) 
C. Practice match (25 min. ) 

XI, Day eleven' 
A. Wave serving drill (5 min. ) 
B. Practice match (25 min.) 

XII, Day twelve 
A, Pepper passing drill (2 min.) 
B. Practice match (28 min. ) 

XIII, Pay thirteen 
A. Practice game in large classes 
B. Begin double round robin tournament in small classes 

XIV, Day fourteen 
A. Begin single round robin tournament in large classes 
B. Continue double round robin tournament 

XV. Day fifteen— Tournament play 
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XVI, Hay sixteen—• Tournament play 

XVII, Day seventeen-- Tournament play 

XVIII, Day eighteen-- Terminate tournament play 



APPENDIX E 

^ . VOLLEYBALL DHILLS 

Symbols for the Diagrams 

Drill members 1, 2 , 3» etc. 

Path of ball: — — > 

Path of player s .. s, : 

Retriever s x 

Blocker s b 

Circle Passing Drill 

Diagram s 2 

8 
A 

>! 

F 
t 

Descriptions Subjects form a circle approximately ten feet 
in diameter as shown in the diagram. The drill is 
started by man number one who executes a high volley 
in the direction of man number two. Kan number two 
moves under the ball while facing in the direction 
of man number three. Man number two plays the ball 
with a high volley toward man number three. Vol-
leying is continued from man to man around the 
circle. 

Diagram: 
> ^ 

N. \ 

Pepper Passing Drill 

(£3 2 
lA ^ y . 

/ i 
& 

J* " 
l 

Descriptiont Subjeccs form a line with the number one man 
in front facing the line as shown in the diagram. 
. rne number one man starts the drill with a high vol-
ley to the number* two man. The number two roan 
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returns the "ball with a high volley. Volleying is 
continued down the line with the front player vol-
leying to each man in succession. After two passes 
down the line, rotation occurs with man number one 
going to the end of the line and man number two 
moving to the front position, 

Pile Passing Drill 

Diagram s 

5 3 

Descriptions Subjects form two files facing each other as 
shown in the diagram. The number one man starts the 
drill with a high volley to the number two man. The 
number two man then returns the ball to number three. 
After each man volleys the ball he rotates to the 
end of his own file. Volleying is continued in 
succession with each man volleying his turn. 

Backboard Volley Drill 

Diagram: 

- 2 < r — 5 < ~ 6 <c D 
Descriptions Subjects form a line in front and facing the 

basketball backboard as shown in the diagram. The 
number one man volleys the ball against the back-
board ten times then moves to the back of the line. 
The number two man then volleys ten times, The 
drill continues with each man taking a turn at 
volleying. Two balls can be utilized with a man' 
on each side of the basketball rim if needed, ! 
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Wave Serving Drill 
i 

Diagram j 
x 
X 

X X 
X X 

* I /jS ^ 

» f I 
• • 1 

(net) 

i 
1 
k 0 Bb 

Desci lpbion s ^Two groups of subjects are .divided on both 
slcies ox uhe net,as shown in the diagram. Each p-vovv 
forms a series of lines facing the net. The firlt 
wave m en numbers 1, 2f and 3, of one group selves 
to the opposite court. After serving faoh mlnJo-
tares ro the end of his line. Tne first wsvS o? 
the second group retrieves the volleyballs." The-e 
three men vhen serve and rotate to the ehd°of their 
respective lines. Service is continued" in waves 

eacn group alternating serving and retrieving 

Diagram: 

Squad Serving Drill 

1 (— 2^—3 
I 
I 
t 
J ; (net) 

4/ 

Description: The squad'forms a ser 
service area facing the net a 
Two subjects act as retriever 
of the net. The first man 5n 
three successive balls to the 
then rotates to the end of th 
complete round the retrievers 
lj-ne and the firs" ' t two server 

tfing line behind the 
s shovm in the diagram, 
s on the opposite side 
the serving line serves 
opposite court. He : 

e line« After one 
.move to the end of the 
s become retreivers. 
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Net Recovery Drill 

Diagram : 

(net) 

Descriptions Subjects line up as shown in the diagram, Man 
number one tosses the ball into the net, Man number 
two plays the ball from the net with a bump or dig. 
Man number one then retrieves the ball and moves to 
the end of the line, Man number two then becomes 
the tosser with man number three playing the ball 
from the net. 

Toss and Setup Drill 

Diagram: 

c 
(net) 

Descriptions Subjects line up as shown in the diagram. 
Player number one tosses the ball high to player 
number two who executes a setup play near the net. 
Player number three retrieves the ball. Players 
then rotate with number one becoming the set man, 
number two becoming the retriever, and number six 
moving to the toss position. Number three returns 
to the end of the line after retreiving ball. 
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Toss and Spike Drill 

Diagram j 

(net) 

x v/ X 

Description: Subjects line up as shown in the diagram. 
Player number one tosses the ball high to simulate 
a setup, Player number two approaches and executes 
a spike to the opposite covirt. Two men on the op-
posite side of the net act as retrievers. Players 
then rotate with number one moving to the back of 
the line, number two to the toss position, and 
number three to the spike position, Retrelvers 
remain in position until one complete round. They 
then move to the back of the line with 'the first 
two men becoming retrievers. 

Diagram s 

Setup, Spike, and Block Drill 

b-^b 

(net) 

Descriptions Subjects line up as shorn in the diagram, Kan 
number one tosses the ball high to man number two who 
executes a setup, Man number three approaches and 
spikes the ball to the opposite court. The two :j 
blockers attempt a two man block of the spike. Men 
then rotate with number one moving to the setup 
position, number two to the spike position,„&nd 
number three to the end of the line. Blockers 
remain in position until one complete round, They 
then move to the back of the line with the first 
two men becoming blockers. 
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