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Chapter I 

INTRODUCTION 

Present educational trends stress the basic concepts of 

individualized attention, student involvement~ and humanized instruc

tion (Gage, 1975). There are those who argue that the implementation 

of these concepts would eliminate some of the barriers to student 

motivation and facilitate student development (Glasser, 1969; Davitz, 

1970). However, it appears that the biggest problem facing educators 

attempting individualized instruction in the United States is the 

vast numbers of students which result from a system which stresses an 

education for all children. Lippitt (1965) has written that the 

parents and educators in our society today have been given the major 

responsibility of aiding children in the development of the skills, 

attitudes, and values required for living a successful life. She 

stated that, "This model of a few adults and teachers working with, 

and being responsible for, such a complex learning program presents 

serious difficulties." As she further elaborated, individualized 

attention for each child would be greatly restricted by the size dif

ference between the small group of adults and the much larger 

conti ngency of youngsters. . 

Therefore, if the teacher cannot adequately meet each indi

vidual's need for guidance and attention during the school day, addi

tional avenues of support need to be explored. One possible solution 

1 
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has been suggested by Lippitt (1965) and that is the utilization of 

the cross-age relationship between children which she referred to as 

a "powerful potential educational resource. 1I Recent studies have 

indicated several advantages of utilizing older chi1dren, instead of 

adults, to work with younger children on an individual basis. 

In the areas of oral reading, comprehension skills, and 

vocabulary acquisition, Thomas (1970) found that college tutors 

directed second grade tutees into more inappropriate levels of material 

than did sixth grade tutors. He surmised that this may likely have 

been due to a more realistic expectation of the capabilities of the 

younger child by his slightly older tutoring peer. Additionally, it 

was discovered that the tutees tended to express their feelings more 

to the sixth grade tutors than to tutors of college age. Thomas sug

gested that this may have been due to the ability of the sixth grade 

tutor to communicate on the younger child's level. Furthermore, there 

was the possibility that the sixth grade tutor may have been viewed as 

less of an lIau thority figure ll than the adult tutor. Regardless of 

the explanation, such data suggest the potential of using student 

tutors as a supplement to the instruction given by the regular class

room teacher. 

A number of studies investigating the effects of tutoring on 

learning have been conducted in such basic skill areas as reading 

(Bourg, 1973; M. Johnson, 1969; D. Robertson, 1971) and mathematics 

(Asper, 1973; DeCicco, 1974; Milne, 1970). Findings of these studies 

indicate that some students benefit from tutoring and some do not 
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benefit. Not only have the studies investigated the effects of tutor

ing on learning but they have, also, been concerned with the effects 

of different factors, such as tutee sex, tutor sex, tutor age, race, 

and others, on the tutoring situation. But, the elementary school 

physical education classroom, which appears to afford an ideal environ

ment for cross-age tutoring, has been neglected by investigators in 

the tutoring area. Moreover, the bulk of studies conducted to date 

have employed a one to one tutoring relationship. In light of the 

large number of students in many of today's classrooms such a situa

tion appears somewhat unrealistic. Therefore, additional research is 

needed to determine the effectiveness of cross-age tutoring of small 

groups of tutees. Also, the impact of various factors, similar to 

those mentioned earlier, on the tutoring program needs to be investi

gated in the physical education setting. 

STATEMENT OF THE PROBLEM 

Students have been assigned to a variety of duties in physical 

education classes at the secondary school level. In the role of 

student leader, or squad leader, students have set up equipment, taken 

roll, and demonstrated skills (Nelson, 1962). Vadala (1964) listed 

several administrative advantages afforded by high school student 

leaders, such as freeing the instructor to give individual attention 

to particular students, encouraging self-motivation of students with

in the groups, and facilitating learning at each student's own pace. 

In spite of the reported success with such programs at the secondary 
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level (Daughtrey, 1973), there remains the question of the suitability 

of the cross-age tutoring system to the elementary school physical 

education program. 

PURPOSE OF THE STUDY 

The purpose of this study was to examine the results of using 

older students as teachers of small groups of younger students in 

physical education classes at the elementary school level. Also, this 

study was concerned with providing more information about factors 

which might significantly affect the cross-age teaching situation. 

The specific objectives of this study were twofold. The 

first was to investigate the effects of tutee sex, tutor sex, tutor 

grade level, and tutor tumbling ability on a cross-age teaching 

program of selected tumbling skills to first grade students. Null 

hypotheses with respect to this objective were: 

Hypothesis one: There will be no difference in the tumbling 

skill test scores of first grade boys and girls. 

Hypothesis two: There will be no difference in the tumbling 

skill test scores of first grade students taught by a male tutor and 

first grade students taught by a female tutor. 

Hypothesis three: There wiJl be no difference in the tumbling 

skill test scores of first grade students taught by a fourth grade 

tutor and those taught by a sixth grade tutor. 

Hypothesis four: There will be no difference in the tumbling 

test scores of students taught by high tumbling ability tutors and 

students taught by low ability tutors. 
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In addition~ all first order interactions among these independent 

variables were considered. 

The second objective of this study was to compare the tumbling 

skills of eight groups of tutored first grade students to those of a 

group taught by a physical education'specialist. The results were 

examined with respect to the following null hypothesis to determine 

whether or not students did benefit from being in a cross-age teaching 

program: 

Hypothesis five: There will be no difference in the tumbling 

skill test scores of first grade students taught by a physical edu

cation specialist and those taught by an upper grade tutor. 

SIGNIFICANCE OF STUDY 

Using students as teachers could prove to be quite an asset 

to the physical education specialist at the elementary school level. 

This investigator has found that in many school systems in Virginia, 

such as those in Norfolk~ Roanoke County, Arlington County, Harrison

burg, and Rockingham County, there is less time available for 

elementary school physical education classes, if they even exist, than 

is normally found at the secondary level. Whereas, most secondary 

school physical education classes meet for periods ranging from 

fifty to sixty minutes, only thirty minutes daily for physical educa

tion activities at the elementary school level ;s recommended by the 

State Board of Education in Virginia (1953). 
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Physical education activities are often left to the classroom 

teacher not to a trained physical education teacher. But, as pointed 

out by Espenschade (1968), " •.. the classroom teacher has again and 

again been found to lack knowledge and skill in this area. II 

Plus, in most school systems where physical education teachers are 

available at the elementary school level it is often not possible for 

all grade levels to have a class under the specialist every day 

(Hanson, 1969). 

Therefore, if it could be proven that upper grade elementary 

school students were capable of being effective tutors of those stu

dents in the lower grades than the "powerful potential educational 

resource lt that Lippitt (1965) described could be tapped in the 

e1ementary school physical education class with the possible following 

results: 1) pupil to teacher ratios could be greatly reduced with the 

addition of more lIteachers u
; 2) instead of one student at a time at

tempting a skill under the watchful eyes of one instructor, many 

students could be given a chance to perform under many instructors; 

3) instead of one game being played by twenty participants, five 

games could be conducted for fifty players; and, 4) instead of no 

physical education class for certain grades on the day that the 

specialist had other grades, a team. of upper grade tutors could lead 

classes in activities with assistance from the classroom teacher. 

These might prove to be some of the results from the implementation 

of an elementary school physical education cross-age teaching program. 
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DEFINITION OF TERMS 

The following terms will be used throughout the present 

study. 

Specialist: The male physical education teacher who was assigned to 

the elementary school selected for this study. 

Tumbling Skill Test Scores: The scores which were obtained from use 

of the Jarvis Tumbling Test (Jarvis, 1967) for the first grade sub

jects; the scores were on three tumbling skills, a forward roll, 

headstand, and cartwheel. 

Tutees: The first grade students that were taught by the upper grade 

tutors. 

Tutors: Those persons who were selected from the fourth and sixth 

grades to instruct small groups, of eight first grade students, on 

selected tumbling skills. 

DELIMITATIONS 

This study was limited to the following areas: 

1. The sample of the students in this study included all of 

the first grade students in attendance at W. H. Keister Elementary 

School in Harrisonburg, Virginia, and totaled seventy-two subjects. 

2. The cross-age tutors were selected from grades four and 

six. Eight tutors were selected from the 114 students included in the 

two grades. 

3. The tutoring program consisted of one week for pretesting 

the subjects and tutors and training the tutors, six weeks for 
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instructing the subjects, and a final week for posttesting the sub

jects. 

4. The test used to measure tumbling skills was the Jarvis 

Tumbling Test (Jarvis, 1967). 

ASSUMPTIONS 

1. It was assumed that the first grade subjects did not 

. participate outside of school in activities similar to those being 

taught and tested in the study. 

2. It was assumed that the physical education specialist 

was a competent instructor. 



Chapter II 

REVIEW OF LITERATURE 

This chapter is a review of experimental studies which have 

examined various instructional methods in an attempt to determine 

their relative effectiveness in promoting learning. The review is 

divided into three sections. Investigations reviewed in the first 

section examine the results of various methods of instruction-

classroom teachers, physical education specialists, and peers. Sec

tion two describes research which has attempted to determine the ef

fects of tutoring on the tutor and the tutee. Studies reviewed in 

the third section deal with the effects of different variables on the 

tutoring situation. 

METHODS OF INSTRUCTION 

Studies investigating the methods used in the instruction of 

elementary school children during physical education activities have 

generally compared the skill acquisition of students taught by the 

physical education specialist to that of students taught by the 

classroom teacher. Blalock (1971) and Workman (1965) conducted 

studies which compared selected motor skills of students taught by a 

physical education specialist to the skills of students taught by the 

classroom teacher in elementary school. The motor skills included a 

softball throw, shuttle run, vertical jump, squat thrust, and 

9 
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basketball dribble. Blalock found that fourth grade female subjects 

(N = 98) taught by the specialist scored significantly higher on 

three of the five skills than their counterparts (N = 202) given in

struction by the classroom teacher. Girls taught by the specialists 

did particularly well on the shuttle. run and basketball dribble. 

However, males (N = 108) taught by specialists performed significant

ly higher on only one of the five skills tested, the shuttle run, 

than males (N = 201) under classroom teachers. In the Workman 

study, sixth grade subjects (N = 100) taught by the specialist 

scored significantly higher than subjects (N = 100) given instruction 

by the classroom teacher; females did better on all five motor skill 

tests administered while males performed significantly higher on 

three of the five tests. These findings were consistent with earlier 

studies (Hallstrom, 1965; Z"immerman, 1959) and suggest that a physical 

education specialist may be a factor in the learning of motor skills 

at the elementary school level, particularly for females. 

Sweeney (1965) investigated the effects of various types of 

instruction and practice on the motor learning of elementary school 

children. Second, fourth, and sixth grade students were given in

struction on six motor skills--overhand throwing, underhand throwing, 

soccer ball kicking for accuracy, catching, running, and jumping. 

One group received formal instruction and a pre-determined number of 

practice trials; the second group had the same number of trials but 

no formal instruction; and, a control group had neither trials nor 

instruction. Except for the skill of running, the instruction group 

performed significantly higher than the other groups on all items. 
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However, both groups receiving practice trials scored higher than 

the controls. Therefore, it appears that while instruction signifi

cantly increases skill learning~ practicing a skill can, also, have 

a positive effect on the performance of that skill. 

EFFECTS OF TUTORING 

The word tutoring is normally used in education to indicate 

a teaching situation where there is one teacher, called a tutor, 

assigned to one learner, designated as the tutee. Therefore, tutor

ing programs can be best described as a one to one teaching situation. 

The benefits attributed to tutoring programs, both academic and 

physical education ones, include: individualization of instruction, 

immediate feedback, social interaction, and positive reinforCement 

(Erickson, 1971); the development of leadership (Salt, 1960); skill 

enhancement for the tutor and tutee (Schmuck, 1966); and, safety of 

the participants (Daughtrey, 1973; Nelson, 1966). Literature con

cerned with the benefits of tutoring on the tutor and tutee is re

viewed in this section. Whereas, numerous studies exploring skill 

acquisition by the tutor and/or tutee were conducted in language arts 

and mathematics tutoring programs, there was an absence of research 

on the effectiveness of tutoring in physical education activity 

skills. 

Language Arts 

In a study of the effects had by different types of instructors 

on vocabulary development, Epstein (1975) divided his twenty, primary 

• 
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grade level, subjects into one of four different groups. The groups 

were: 1) a peer tutor/tutee group in which each member was 

instructed by a classmate in reading skills; 2) a self-instructional 

group in which the student was given materials for self-teaching in 

reading skills; 3) a teacher-instructed group; and, 4) a blind con

trol group. Epstein compared the results in vocabulary development 

of his peer tutor/tutee group to those of the other three groups. He 

found that the peer taught group had significantly higher scores than 

the other groups on a word recognition posttest. Also, the peer 

taught group was found to have covered significantly more words than 

the teacher instructed group. 

Typical of the research in the language arts area was a study 

by Rogers (1969). She developed and evaluated a student tut6ring 

program designed to improve the reading skills of both the tutor and 

the tutee. Using forty third grade children, who were experiencing 

difficulty in reading in the classroom, as the tutees (N = 20) and 

control subjects (N = 20), Rogers investigated the changes in their 

reading skill resulting from a tutoring program. Sixth grade stu

dents, diagnosed as underachievers by their teachers, were the 

tutors (N = 20) and control subjects (N = 40) in her study. The 

third grade tutees, who had previously experienced reading difficulty, 

improved significantly more on reading skills, from pre- to posttest, 

than did non-tutored students in the regular third grade classroom. 

The underachieving sixth grade tutors improved in reading skills at 

a rate comparable to those students ;n the sixth grade reading groups. 
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Rogers, therefore, found a reading tutorial program to be beneficial 

to the tutor and the tutee. 

A number of other investigations have reported language arts 

skills improvement in tutees. Duff (1963) used third (N = 15) and 

fourth grade tutors (N = 15) as instructors of first (N = 15) and 

second grade tutees (N = 15). The first and second grade tutees had 

significantly higher gains in their language arts skills when com

pared to students that had not been tutored. Erickson's (1971) re

search into the effects of tutoring on reading skill had findings 

comparable to those found in earlier reported studies. Erickson had 

twelve seventh grade, male students tutor twelve third grade, male 

students in reading. Both, the tutors and the tutees significantly 

improved their reading scores from the pre- to the posttest. Frager 

(1969) found that kindergarten children made significant gains in 

reading as a result of being tutored. And, Lakin (1971) determined 

that the vocabulary test scores of Head-Start children who had been 

read to by fifth and sixth grade pupils were significantly higher 

than those scores of children without tutors. Likewise, Morita (1972) 

and Page (1975) studied the effects of tutoring on primary grade 

level children's reading test scores and both concluded that the 

children with tutors scored significantly higher on reading skill 

tests than those students not tutored. 

Mathematics 

Studies on the effects of tutoring in the mathematics area 

had comparable findings to the language arts realm. Ellis (1961) 
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analyzed the achievement gains made in sixteen high school mathematics 

classes. The experimental classes supplemented the regular math in

structional program with tutors, whereas, the control classes did not 

use tutors. Three-fourths of the experimental classes made signifi

cant gains in mathematics skills over the control classes. At ele

mentary school levels, Feldman (1975) studied the effects on mathe

matical skill of having fifth grade students teach first grade stu

dents. He found that the first grade tutees learned a great deal of 

mathematics as a result of a cross-age tutorial program. Also, work

ing at the elementary school level, Rust (1969) determined that older 

students could bring about significant increases in mathematics 

skills of younger students through tutoring programs. 

In a very thorough and definitive article entitled liThe 

Effect of Cross-Age Tutoring on Adolescence: An Inquiry into 

Theoretical Assumptions," Paolitto (1976) reviewed the literature 

dealing with the effects of tutoring on the tutor. Her motive for 

placing the focus of the review on cross-age teaching's effect on the 

adolescent tutor was, as she explained, " ... an attempt to redirect 

attention to basic theoretical questions: What is the purpose of 

cross-age teaching? ~Jhat qual ity and quantity of 'effect' on adoles

cents is indicated by a cross-age teaching experience?" After 

describing the effects of various educational ideologies on the 

development of the tutoring process, beginning in the first century 

A.D., Paolitto's review progressed to the tutoring effect investiga

tions performed in the early 1970's. As a result of her review of 
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the literature dealing with the effect of cross-age teaching on the 

adolescent tutor she concluded that: 

Cross-age tutoring literature has significantly omitted 
any examination of the theoretical bases of prior programs .... 
This lack of theoretical assumptions led to research methodology 
and evaluation which was not very rigorous. . . . The nature 
of pre- and in-service field experience seminars for the 
adolescent tutors needs further consideration. . . . The 
selection of tutor and tutee to work together has not been 
adequately investigated. 

Paolitto elaborated further on the last conclusion. She questioned 

the existence of any theoretical basis for matching sixth grade tutors 

with second grade tutees or eleventh grade tutors with preschoolers. 

And, she suggested that careful attention be given to the factors of 

sex~ personality range, and early versus late adolescence with 

respect to their effect on the tutoring situation. 

TUTORING RELATED VARIABLES 

A number of variables having potential influence in the tutor-

ing process have been given direct attention by a number of investi-

gators. Such variables have included: 1) gender of tutee, tutor, 

and/or observers; 2) age of tutor or tutee; and, 3) knowledge and 

skill level of tutor or tutee. Following is a review of the research 

into these variables. 

Gender of Tutee, Tutor, and/or Observers 

Studies of the effects of gender on the acquisition of skills 

have taken several experimental approaches. The sex of the student 

being taught and whether or not it affected the learning of physical 
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skills has constituted one line of ,investigation. Johnson (1974) 

took the position that it was an erroneous assumption to credit girls 

with having better balance than boys because of the female's slightly 

lower center of gravity_ He offered the argument that the difference 

in the upright position center of gravity of the two sexes was more 

than compensated for by the male's superior strength factor. Also, 

Johnson observed that the male had the strength factor plus the lower 

center of gravity in an inverted position. Hoffman (1955) and Smith 

(1956) conducted separate studies of the balancing capabilities of 

elementary school children. Through the use of balance board 

apparatus, both found the boys superior to the girls, of comparable 

ages, in the performance of balance skill activities. Therefore, it 

would appear that Johnson's argument against the superiority of the 

female's balance to the male's has some support from the field of 

research, at least at the elementary school age level. 

Several investigators found the male to be superior to the 

female in physical skills at educational levels ranging from ele

mentary school to college. Alderman (1968) tested sixty boys and 

sixty girls, ages ten through fourteen years, on an arm movement 

motor task. Using a rho apparatus to determine the speed in which 

the task was learned and performed, he studied the effects of the 

variables of age and sex on the task performance. Alderman concluded 

that the elementary school males were superior to the same age 

females in the performance of the task. Also, working with subjects 

at the elementary school level, Sweeney (1965) found the boys' 
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executions significantly better than the girls' on all of the skill 

tests conducted, overhand throwing, underhand throwing, catching, 

running, standing broad jump, and a soccer ball kick for accuracy. 

At the college level, Stovall (1966) investigated the sex differences 

in the learning of a complex motor task. Monitoring the subject's 

ability to learn to juggle three balls, she concluded that men, as 

a group, tended to excel the women ;n the learning of the motor task. 

Motor skill investigations of elementary school children by 

Haney and by Langmuir had discrepant findings to those studies pre

viously cited. In Haney's (1972) research, six-and-seven year old 

children (N = 96) rolled a ball up a board toward a target. The 

variables investigated included the subject's gender and the experi

menter's gender. No significant difference was found between the per

formances of the males and the females. This lack of performance dif

ference between sexes was, also, cited in the findings of Longmuir 

(1966). In a study of tumbling and gymnastics skill instruction of 

fifth-and-sixth grade boys and girls, he found no significant dif

ference in the skill increases between the boys and girls. And, 

whereas, a difference in physical skills between boys and girls was 

determined by the findings of Alderman (1968) and Henry (1956), there 

were no sex differences associated with the rate of learning physical 

skills by either gender. 

A second experimental approach to the study of gender has 

been to investigate the possible effect of gender of both the 

instructor and the learner on performance. Workman (1965) studied 
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what effect having either a classroom teacher or a physical educa

tion specialist had upon the learning of selected motor skills by 

sixth grade boys and girls. She found that girls taught by a 

specialist performed significantly higher on all five skill tests than 

girls instructed by the classroom teacher. Boys under the specialist, 

on the other hand, did better than the classroom teacher-led group 

on only three of the five tests. Using fourth grade boys and girls 

in a study similar in scope and design to Workman1s, Blalock (1971) 

found that girls taught by a specialist performed significantly 

higher on three of the five tests than the classroom teacher's group 

of girls, whereas the boys, in similar groupings, did better on only 

one of the five tests. These studies suggest that females are 

affected more than males by the type of instructor doing the teaching, 

but the evidence is not conclusive. 

The role of gender of tutor and tutee has also been investi

gated in non-motor learning situations. Ehly (1976) examined the ef

fect of various gender combinations of tutor and tutee on language 

arts performance. There were three tutorial sex characteristic com

binations--boy versus girl tutors, boy versus girl tutees, and same 

versus opposite sex tutor-tutee pairs. Sixth grade students were 

given daily, thirty minute tutoring sessions in spelling. Ehly found 

no significant differences between any of the treatment group combi

nations. Fitz-Gibbon (1975), following his study of the effect of 

ninth grade tutors on fourth grade tutees' math scores, and Brantley 

(1970), after conducting research on Head Start children who were 
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tutored by older sibling tutors in language skills and number con

cepts, both concluded that the sex of the tutor or tutee did not af

fect the final cognitive outcome. 

Age of Tutor or Tutee 

A number of investigators have attempted to determine the in

fluence of age of tutor and/or tutee on performance in the tutoring 

situation. The bulk of the evidence seems to suggest that the rate 

of learning of physical skills by the student is not related to age. 

Alderman (1968) tested boys and girls ranging in age from ten to four

teen to determine any age differences in the learning and performing 

of an arm movement speed motor task. Whereas, fourteen-year-old sub

jects performed better than ten-year-old subjects, there were no age 

differences in the amount of learning by each age group. Henry (1956), 

similarly involved in the study of age effects on the rate of learning, 

had findings that agreed with those of Alderman. Bachman (1961) con

cluded from his study of the results of two measures of balance co

ordination that the rate of learning in large muscle skills was inde

pendent of age over the range of six to twenty-six years. 

However, the studies previously discussed did not vary the 

age of the instructor. More recently this issue has been investigated 

by several researchers. Thomas (1970) compared the effects of college 

age tutors to those of sixth grade tutors on the oral reading skills, 

corrlprehension skills, and vocabulary acquisition of second grade 

tutees. He found no difference in the performance of second grade 

tutees taught by sixth grade tutors and those tutored by college. 
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tutors. However, Thomas reported that the elementary grade tutors 

seemed to be more direct, with a greater use of visual and kinetic 

modalities, with the tutees. The college age tutors were more task 

oriented and tended to push the tutees through materials of in

appropriate levels. In a similar study, Page (1975) compared the 

sight word skill performance of primary students taught by primary 

grade tutors to that of students assisted by upper grade tutors. 

Page, furthermore, compared the two tutee groups I performance to 

those of a third, control group, which received no assistance from 

tutors. The tutees made significant gains in word skill over the 

non-tutees. And, the primary grade tutors' students did as well as 

those with upper grade level tutors. 

Skill Level and Knowledge of Tutor/Tutee 

Two related variables having potential for influence in the 

tutoring situation are skill level and knowledge of the tutor and/or 

tutee. Love (1967) investigated the performance of fourth, fifth, 

and sixth grade students in throwing darts at a moving target under 

four conditions of instruction. One treatment group was given in

struction on the principle involved in the skill performance as well 

as a cue indicating when to throw the dart at the target. Group two 

received instruction on the principle but no movement cue. Instruc

tion on the skill principle was eliminated for the third treatment 

group but they were given the movement cue. The fourth group of sub

jects received neither the principle instruction nor the movement cue. 

Love found that instruction on the principle of the skill did not 
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improve the learning of the skill and that the skill level of the 

students, as indicated by the pretest, was the only source of signifi

cant variance in the different groups' final scores on the dart 

throwing test. 

The importance of knowledge of the mechanical principles of 

skills to the teaching or learning of the skills, or similar type 

skills, has been the focus of several other investigations. Toth 

(1968) taught gymnastic skills on the parallel bars, side horse, and 

still rings to beginning collegiate gymnasts. One group's instruc

tion included the mechanical principles of the moves to be learned, 

whereas, the principles were omitted from the other group's lessons. 

There was no evidence that the teaching of principles facilitated the 

learning of the skills. Girardin (1967), also, worked with college 

males in eleven specific tumbling skills. He discovered that the 

higher skilled tumblers could diagnose errors in the performances of 

other gymnasts better than tumblers of less ability. But, Girardin 

found that knowledge of the mechanics of the eleven tumbling skills 

was not related to the ability to perform the skills correctly. 

Research at the elementary school level on mechanical princi

ples had similar findings to those studies at the college level. In 

the previously cited study by Love (1967), concerned with dart throw

ing at a moving target by fourth, fifth, and sixth grade students, 

the two groups which were taught the mechanical principle of the 

skill did not have any more success at hitting the target than the 

two groups which were not instructed. Likewise, Graves (1962) found 
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that when second, fourth, and sixth grade students were taught the 

principles of foot force, involved in the ball throw for distance, 

they did not throw significantly further than those without any such 

knowledge. Colville (1957) discovered evidence that instruction of 

the mechanical principles of a skill- did not facilitate the initial 

learning of the skill anymore than equal time spent practicing. Work": 

ing with the skills of ball rolling, ball catching, and archery, 

Colville further determined that knowledge of mechanical principles 

did not aid in the learning of a similar or more complicated skill. 

Although knowledge of mechanical principles may not be of value in 

the learning of a skill, it may be beneficial in the teaching of the 

skill. 

It might appear logical that the ability of a tutor to per

form or demonstrate a skill would enhance his/her ability to teach 

the tutee. But, findings in the non-motor learning area of mathe

matics and language arts showed mixed effects resulting from the in

fluence of tutor ability levels. Brantley (1970) found a relationship 

between the achievement level of the tutor and the scores of the 

tutees, whereas, three researchers (Conrad, 1976; Fitz-Gibbon, 1975; 

Frager, 1969) found the low ability tutor to be just as effective as 

those of high ability in teaching mathematics and language arts. 

SUM~1ARY 

The literature review was divided into three sections: 

1) methods of instruction; 2) effects of tutoring; and, 3) tutoring 
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related variables. Whereas, the use of squad leaders and student 

demonstrators is widely advocated by physical education leaders, no 

research was found in this review which dealt with any type of study 

into the effectiveness of physical education tutorial programs. A 

large number of studies concerned with tutorial programs have been 

conducted in the areas of language arts and mathematics. These 

studies have concluded that some children can benefit from tutoring 

programs. It appears that a real need exists in physical education 

for more information on the possible benefits of using tutors. 

More information was, also, needed to fill some of the gaps 

which existed in the previous research findings. Several studies con

cluded that females derived greater benefits from physical education 

specialists than did the males. It was not known if this would carry 

over into a tutoring program; whether or not it would be better to 

leave girl students with the regular physical education specialist or 

have them instructed by upper grade tutors was not known. And, 

whereas investigations into the effect of tutor and/or tutee gender, 

in non-motor areas, discovered little relationship between tutor 

effectiveness and gender it could not be surmised that the same was 

true for physical education activities. More facts were needed before 

any definite statements could be made about the effect of gender on 

tutoring situations in physical education. A need for more facts 

existed with respect to the variable of age. Motor performance in

vestigations into the effects of age of the learner on motor skill 

acquisition found no real differences in the learning rates of 
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divergent age groups. However, these studies did not vary the age 

of the instructor thereby, creating a gap in the information on this 

facet of tutoring. 

Another factor which was investigated for possible effect on 

the tutoring situation was the tutor"s ability. Whereas the litera

ture review led to the conclusion that knowing the mechanical 

principles of a skill did not aid in the learning of the skill, no 

evidence was given as to the value of this knowledge to the teaching, 

not to the performing, of the skill. Nor, did the review of litera

ture result in any conclusive findings regarding the relationship of 

tutor skill to tutor teaching effectiveness in physical education. 

It should be determined whether or not a high skill leve1 was a pre

requisite for becoming an effective tutor. This study attempted to 

provide some of the information that was lacking with regard to 

tutoring in the physical education discipline. 



Chapter III 

PROCEDURES 

The purpose of this chapter will be to describe the methods 

and procedures which were employed in the present study. Specific 

topics include: 1) sample; 2) evaluation instrument; 3) subject pre

tests and posttests; 4) tutor pretests and selection; and, 5) the 

tumbling skill tutorial program. Following will be a description of 

each topic. 

SAMPLE 

The sample for this study was comprised of first grade stu

dents from W. H. Keister Elementary School in Harrisonburg, Virginia. 

The vast majority of these students had attended this school the pre

vious year. W. H. Keister accommodates students from middle to high 

socio-economic backgrounds. Seventy-two subjects were divided accord

ing to sex into two equal groups of thirty-six. The subjects in each 

group were numbered from one to thirty-six and assigned to one of 

nine treatment groups through the use of a random numbers table 

(Kerlinger, 1973). Experimental groups were instructed either by one 

of the eight upper grade tutors or by the physical education 

specialist and contained four males and four females each. 

The nine treatment groups were randomly assigned to the nine 

instructors. The random assignments were as follows: 

25 
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1) Group one to the male fourth grade tutor of high tumbling ability; 

2) Group two to the specialist; 

3) Group three to the male fourth grade tutor of low ability; 

4) Group four to the female fourth grade tutor of low ability; 

5) Group five to the female fourth grade tutor of high ability; 

6) Group six to ~he female sixth grade tutor of high ability; 

7) Group seven to the male sixth grade tutor of low ability; 

8) Group eight to the male sixth grade tutor of high ability; and 

9) Group nine to the female sixth grade tutor of low ability. 

EVALUATION INSTRUMENT 

The skills studied in this investigation were selected from 

the tumbling sport area. Tumbling has been described by many physical 

educators as a subjectively judged sport (Clarke, 1959; Edwards, 1975). 

Clarke attributes the scarcity of tumbling tests to this subjective 

nature. Hunsicker and Loken (1951) studied the objectivity of the 

1950 National NCAA Gymnastics Meet and found the greatest inconsis

tencies in the area of tumbling ratings. Selection of a test to 

measure the tumbling skills in this study was based on an attempt to 

find an instrument which had been proven reliable in the ~valuation 

of selected tumbling skills, particularly the forward roll, head

stand, and cartwheel. Jarvis (1967) established a .98 interrater 

reliability score for an instrument which he had devised to measure 

certain physical skills, including forward roll, headstand, and cart

wheel, in a study of self-instructive materials and motor skills of 
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fourth grade students. Selec'tion of Jarvi s I test, hereafter to be 

called the Jarvis Tumbling Test, was based upon its applicability to 

the tumbling skills selected for measurement in this study and its 

high interrater reliability. 

The fact that Jarvis used his test with fourth grade, not 

first grade, subjects was not considered to be a detriment to its 

applicability to this study. As previously mentioned, the first grade 

subjects in this study had been in attendance at this school the 

previous year. They attended physical education classes every day 

under a physical education specialist. Although they did not receive 

instruction on the specific skills being examined in this investiga

tion in kindergarten, they were given many opportunities to work on 

tumbling mats and gymnastic equipment with a great deal of instruction 

devoted to safety procedures. Therefore, these subjects were con

sidered to be adequately prepared to pursue the development of the 

tumbling skills included in the Jarvis Tumbling Test. They were, 

also, considered capable of functioning safely under someone other 

than the physical education specialist during their physical education 

class. 

The dependent variables of interest in this study were the 

posttest scores of the subjects on the three tumbling stunts pre

viously mentioned. The selection of tumbling skills as the skills to 

be taught by the tutors and specialist was based on a number of fac

tors. Several leaders in physical education (Harris, 1970; Kalakian, 

1973; Keeney, 1966; Sjursen, 1967) emphasized the importance of the 
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individual nature of tumbling. The short or lightweight athlete ;s 

not at such a disadvantage in tumbling as in basketball or football; 

also stressed was the wide range of difficulty inherent in tumbling 

activities. 

Cooper (1973) best expressed-the views of physical educators 

on the values of tumbling thusly, 

The values of tumbling in the physical education 
program are numerous. This type of activity challenges stu
dents to compete against themselves, as they do not have a 
teammate to help them maneuver their bodies through some of 
the intricate skills (except as a spotter). Tumbling and 
acrobatic skills, along with single and dual stunts, help co
ordination, flexibility, balance, strength, self-confidence, 
agility, kinesthetic perception, courage, and rhythm of timing. 

Landiss' (1955) research on the influence of physical education 

activities on motor performance and physical fitness adds credibility 

to the claims for the benefits of tumbling and gymnastics. Working 

with male college freshmen, he found that tumbling, gymnastics, and 

wrestling were the most effective, of the eight activities studied, 

in developing motor fitness performance, as measured by the Larson 

Test of Motor Ability. 

The tumbling skills which were taught to the first grade sub-

jects were in the following sequence: a forward roll from a squat 

position to a standing position, a headstand, and a cartwheel. Skill 

selection was based on the skills included in several units by experts 

and researchers in the tumbling and gymnastics areas (Cooper, 1973; 

Keeney, 1966; Meyer, 1971; R. Wilson, 1966). Skill sequence was 

based on safety factors and the lead-up relationship of the three 

skills to each other. The forward roll was taught before the 
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headstand and cartwheel because it was considered important that the 

students knew how to tuck their heads, round their backs, and roll if 

they lost their balance while attempting the headstand or cartwheel. 

The headstand was taught second because the skills involved ;n elevat

ing the body overhead in its performance are necessary to the per

formance of the lead-up activities which precede the learning of a 

cartwheel. 

The Jarvis Tumbling Test rates the forward roll, headstand, 

and cart\'iheel on a 0-5 scale. The performer is awarded one point for 

each component of the skill performed correctly (Jarvis, 1967). The 

performers in this study could get a maximum of two points for each 

segment of the skill correctly performed, as the two judges ratings 

of the performance were combined. Therefore, the highest score possi

ble for each skill was the total of the five segments or ten points. 

The three skills are similarly scored (see Appendix A). 

SUBJECT PRETESTS AND POSTTESTS 

All subjects were pre- and posttested using the tumbling 

skill tests described in the preceding section. The stunts were 

demonstrated by a physical education specialist, prior to each test, 

to all of the first grade subjects during the pretesting but not the 

posttesting. After the demonstration, each student, in numerical 

order, was given two attempts on each stunt. The stunt testing was 

conducted on two 5- by lO-foot tumbling mats which had been placed 

side by side. In order to score the performer's skill in following 
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a straight path as required by the forward roll and cartwheel tests, 

a white masking tape line was placed lengthwise through the center of 

one mat. Another line was placed across the middles of the two side 

by side mats. The intersection of the two lines was used to judge 

the headstand. 

The performances were recorded on video cassettes by the use 

of a portable television camera and video cassette recorder. The 

equipment used was manufactured by JVC Industries Incorporated and is 

part of their Video Cassette Recording System CR-6300 U.Though not 

equipped with slow motion this camera does have stop action. The 

camera was placed at a point directly in line with the masking tape 

line running across the two mats. This placement provided a side 

view of both forward roll attempts, both headstand attempts, and one 

of the cartwheel attempts, as well as a view of the performer coming 

toward the camera during the second cartwheel attempt. This angle 

was necessary to the determination of whether or not the performer's 

legs and hips \'Jere coming straight over the body while attempting the 

cartwheel. 

Two physical education specialists with backgrounds in the 

teaching of tumbling served as the judges for both the pre- and post

test scoring. Both specialists had worked several years with 

gymnastics and tumbling schools conducted at James Madison University 

for elementary school students. The judges individually viewed the 

video cassettes and, using the point criteria set up for each stunt, 

independently scored each subject's performances. In order to help 
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the judges become familiar with the, testing instrument, practice 

scoring sessions were performed prior to the first grade subjects' 

pretests on a second grade class. During the practice scoring 

sessions, the judges scored independently of each other but then con

ferred to discuss what they had looked for in the performances. 

After the pretests were scored, the best score of the two 

attempts was recorded by each judge for the five components of each 

skill. Then, the two judges' scores for the skill components were 

added together, with a resulting single pretest score for each skill 

component ranging from zero to two. The fifteen component scores 

and their three totals were recorded as the subject's tumbling skill 

scores (see Appendix G). 

The posttesting was conducted and scored in the same manner 

as the pretesting. The two judges 'did not have copies of the subjects' 

pretest scores when they made their posttest evaluations. They, also, 

did not know the performers' treatment groups. 

TUTOR PRETESTS AND SELECTIONS 

Tutors were selected from the fourth and sixth grade popula

tions of W. H. Keister Elementary School. Selection was made accord

ing to sex, grade level, and tutor tumbling ability, as determined by 

their pretest scores. Tutors were given the same pretest as the 

first grade subjects. Two tutors, a male and a female, of high 

ability were selected in the fourth grade. And, a male and female of 

low tumbling ability were chosen from the fourth grade as tutors. 
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Similar selections were made in the sixth grade. In addition to the 

three separate skill test scores, the tutors had a fourth, grand 

total, score which resulted from adding the three scores. On the 

basis of this grand total pretest score, eight tutors were selected 

from the 114 students in the fourth and sixth grade population. Stu

dents whose grand total scores were in the top ten percent, of each 

sex, at each grade level were randomly selected as tutors of high 

ability_ Similarly, students ranked in the bottom ten percent on the 

tumbling skills were selected for each sex and grade combination to 

serve as tutors of low ability. 

TUMBLING SKILL TUTORIAL PROGRAM 

The tumbling skill tutorial program consisted of one week of 

pretesting to determine tumbling skill scores, a six-week instructional 

program on the three skills to be learned, and a one-week posttesting 

section. During the six-week instructional program, the specialist 

and the tutors met their respective groups three times a week for a 

total of eighteen teaching sessions. An equal number of days, six, 

were allotted to the instruction of each of the three skills. Each 

class meeting lasted thirty minutes and began with the subjects coming 

into the gymnasium as a group. Normally, two or three classes of the 

same grade level have physical education together. The specialist 

went over the lesson for the day and then the subjects divided up 

into their instruction groups, under either the specialist or the 

tutor. 
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In order to familiarize the tutors with the criteria for 

scoring the three skills, orientation sessions preceded the implementa

tion of the study. A copy of the Jarvis Tumbling Test was given to 

each tutor. Information about various teacher behaviors which have 

been found to be effective in the teaching of tumbling and gymnastics 

by Garis (1966) was given to the tutors. This included information 

pertaining to the demonstration of the whole skill as well as 

critical parts, provision of adequate instruction in safety pro

cedures, provision of an opportunity for individual instruction, and 

eight other instructions for effective teaching in tumbling (see 

Appendix B). 

Before the implementation of the cross-age teaching program 

letters were sent to the parents explaining the program and asking 

for their cooperation. A letter was sent to the tutors' parents and 

one was sent to the first grade subjects' parents (see Appendix C). 

During the six-week program, thirty minute sessions for the 

tutors were held each morning on the days that they were teaching. 

The sessions dealt with the lesson for the day, any points of informa

tion that might have needed clarification, and any problems that had 

been previously encountered. Lesson plans, describing the stunts to 

be taught, with daily approaches for teaching them over the six-week 

period, were provided to all of the tutors (see Appendix D). 



Chapter IV 

ANALYSIS AND DISCUSSION OF THE RESULTS 

The purpose of the present investigation was to study the ef

fects of a cross-age teaching program, utilizing fourth and sixth 

grade tutors, on the performance of three tumbling skills, forward 

roll, headstand, and cartwheel, by first grade students. Chapter IV, 

therefore, contains the statistical analysis and discussion of the 

results of this study. The chapter is divided into four sections. 

The first section discusses the preliminary findings of the study and 

deals with the reliability and adequacy of the data. Section two pre

sents the analyses produced by a four-way, factorial, multi-variate 

analysis of covariance (MANCOVA) of the data related to the first 

four hypotheses stated in Chapter I. The third section discusses the 

results from a one-way analysis of variance for the acquisition of 

information relating to the fifth hypothesis. 

As noted previously in this chapter, the first section deals 

with findings of the data collected during the investigation. The 

data collected during the experimental period are presented in 

Appendix E. 

RELIABILITY AND ADEQUACY OF THE DATA 

The data used to test the five hypotheses were the scores ob

tained from the pretest and posttest application of the Jarvis 

34 
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Tumbling Test (1967) to the 72 first grade boys and girls in the nine 

treatment groups of this study. These scores were recorded independent

lyon a score sheet by two judges that rated the performers' skill 

attempts (see Appendix F). As evidenced by the high interrater 

correlations, ranging from .84 to .94 on the three tumbling skills 

judged, presented in Table 1, both judges were highly consistent in 

their evaluations of the first grade students' performances of these 

skills. 

The two judges l ratings were combined into single scores for 

each of the three tumbling skills (see Appendix G). Each skill con

tained five components. The homogeneity, or scalability, of the five 

components to the total skill score was determined through the use of 

the Kuder-Richardson formula 20. Data in Table 1 show Kuder-Richardson 

formula 20 reliability coefficients for the skill components ranging 

from a low of .51 for the posttest forward roll score to a high co

efficient of .91 for the pretest headstand score. As a result of 

these coefficients, the skill components were determined to be homoge

nous and accurate measurements of similar characteristics in the sub

jects performing them. The five component scores were added together, 

thereby, resulting in a single score for each tumbling skill measured. 

Each subject had three skill pretest scores and three skill posttest 

scores (see Appendix H). 

The groups' pre- and posttest means and mean differences are 

shown in Table 2. For all subjects, the test score increase per

centages from pre- to posttest were 38 percent for the forward roll, 
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Table 1 

Reliability of the Tumbling Test Scores 

Kuder-Richardson 
Interrater Formula 

Correlations 20 

Forward .84 .66 
Roll 

Pretest Headstand .98 .91 

Cartwheel .95 .86 

Forward .97 .51 
Roll 

Posttest Headstand .94 .84 

Cartwheel .97 .66 



Forward Roll 

Headstand 

Cartwheel 
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Table 2 

Pre- and Posttest Means, Mean Differences, 
and Percent of Change 

N 

72 

72 

72 

Pretest 
~1ean 

5.72 

1.04 

1 .71 

Posttest 
Mean 

7.88 

2.67 

5.29 

Mean 
Difference 

+2.16 

+1.61 

+3.58 

Percent of 
Change 

+38% 

+155% 

+209% 
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155 percent for the headstands and 209 percent for the cartwheel. As 

can be seen by the group mean differences and percentages of increase, 

a six-week instructional program in tumbling skills can increase pro

ficiency in performing the skills, with some increases more pronounced 

than others. There were substantial' increases in the mean scores of 

all three skills. 

FOUR-WAY FACTORIAL MULTIVARIATE ANALYSIS OF COVARIANCE 

OF THE DATA RELATED TO HYPOTHESES ONE THROUGH FOUR 

This section of Chapter IV is a presentation of the findings 

dealing with hypotheses one through four. The data used were the 

three pretest and posttest tumbling skill scores of the eight tutor 

treatment groups. The data were subjected to a four-way MANCOVA 

using the .05 level for significance. This treatment was selected to 

adjust the posttest results for any differences in the pretest per

formances of the subjects as provided by the computer program written 

by Clyde, Cramer, and Sherrin (1971). The four factors investigated 

and their designations were: 1) First grade subject sex (S); 

2) Tutor sex (T); 3) Tutor grade level (G); and, 4) Tutor tumbling 

ability (A). Statistical treatments were applied to determine what 

effects these four factors might have had upon the covariates. In 

addition, the factors' first order interactions were similarly 

treated to determine the significance of their effects. 

As mentioned earlier in this chapter, it was determined 

through the use of the Kuder-Richardson formula 20 that the five 
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individual components of each of the skills were scalable, therefore 

the total pretest scores for each of the three tumbling skills were 

selected as the covariates. These three scores were determined to 

have met the requirements of statistical adequacy for covariates as 

they were found to be linearly independent and substantially corre

lated with the criteria, the three posttest scores. 

Presented in Table 3 are the comparisons of the pretest mean 

scores, the covariates, and the posttest mean scores, the criteria, 

for each skill of each treatment group and the mean gain score for 

each skill of each group. As can be seen in Table 3, the subjects in 

the four factorial treatment groups made increases in test scores on 

all three skills. The smallest change in test score from pre- to 

posttest was the headstand test mean gain of .65 points exhibited by 

the students under the fourth grade tutors. The largest mean gain 

was shown by the first grade boys in their performance of a cartwheel. 

They increased their pretest score by 4.06 points, raising the pre

test mean of .88 points to a posttest mean score of 4.94 points. The 

average gain in mean scores by the four factorial groups on each of 

the three skills was 2.15 points on the forward roll, 1.70 points on 

the headstand test, and 3.43 points on the cartwheel test. These 

gains represent skill test score increases ranging from 38 percent to 

209 percent. Therefore, similar to the students in the investiga

tions conducted in the areas of language arts (Epstein t 1975; Rogers, 

1969; Duff, 1969) and mathematics (Ellis, 1971; Feldman, 1975; Rust, 



Skills 

Forward 
Roll 

Headstand 

Cartwheel 

Table 3 

Test Means and Mean Differences Between the Treatment Groups' 
Pre- and Posttest Scores and Between the Factorial Levels 

--

Tutor Tutor 
Tutee Tutor Grade Tumbling 

Sex Sex Level Abilitt 
M F Diff t~ F Diff 4 6 Diff Lo Hi 

Pre 5.44 6.03 0.59 5.25 6.22 0.97 6.09 5.38 0.71 5.75 5.72 

Post 7.31 8.44 1 . 13 8.00 7.75 0.25 7.59 8.16 0.57 7.63 8. 13 

Diff 1 .87 2.41 0.54 2.75 l.53 1.22 1.50 2.78 1.28 1.88 2.41 

Pre 0.56 1.53 0.97 1 . 19 0.91 0.28 1 . 13 0.97 0.16 1 .31 0.78 

Post 1.78 3.72 1.94 2.91 2.59 0.32 1.78 3.72 1.94 2.91 2.59 

Diff 1 .22 2. 19 0.97 1 .72 1.68 0.04 0.65 2.75 1 .78 1 .60 1 .81 

Pre 0.88 2.81 1 .93 1 .41 2.28 0.87 1 .91 1.78 0.13 1 .91 1.78 

Post 4.94 5.59 0.65 5.22 5.31 0.09 5.38 5.16 0.22 5.85 4.69 

Diff 4.06 2.78 1.28 3.81 3.03 0.78 3.47 3.38 0.09 3.94 3.91 
--

Diff 

0.03 

0.50 

0.53 

0.53 

0.32 

0.21 

O. , 3 

1.16 

1.03 

~ o 
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1969) the participants in this study benefitted from being exposed to 

a cross-age teaching program. 

In an attempt to answer the research questions raised by 

hypotheses one through four, MANCOVA was applied to the mean gain 

score differences between the four treatment groups. Studied for 

effect on the groups' scores were the four factors of subject sex, 

tutor sex, tutor grade level, and tutor tumbling ability. 

As shown in Table 4, three of the four factors, as well as 

all of their first order interactions, were found to have no signifi

cant effect on the tumbling test score gains of the first grade stu

dents. Therefore, hypotheses one, two, and four were not rejected. 

These findings on the effects of tutee sex, tutor sex, tutor ability, 

and their first order interactions were similar to what had been 

found in studies carried out earlier in physical education, as well 

as in disciplines other than physical education. 

With respect to the effect of tutee sex on skill gains, the 

findings here agreed with those of Haney (1972) and Langmuir (1966). 

Haney worked with six and seven year old children on a ball manipula

tion skill and Langmuir studied the tumbling skill acquisition of 

fifth and sixth grade boys and girls. Both researchers concluded, as 

did this study, that there were no significant effects exerted by 

tutee sex on skill acquisition. 

Similar to the effects of tutee sex, tutor sex was found to 

have no significant effect on the tutee's performances. This agrees 

with the findings of the studies conducted by Ehly (1976) in language 
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Table 4 

MANCO VA Treatment of Four Factors' Effects 
on Mean Gains of Tumbling Tests 

N = 64, df = 3, 43 

Factors F 
Analyzed Ratios P 

S 1.78 0.16 

T 0.63 .60 
G 7.13* .0005 
A 1 .73 . 18 
ST 0.56 .64 
SG 0.99 .41 
SA 0.93 .43 
TG 1 .77 . 17 
TA 1 .31 .28 
GA 0.03 .99 
STG 0.87 .46 
STA 0.07 .98 
SGA 0.36 .78 
TGA 0.96 .42 
STGA 2.65 .06 

*F ratio significant at the .05 level. 

S = Tutee sex; T = Tutor sex; 
G = Tutor grade level, either fourth or sixth; 
A = Tutor tumbling ability, either low or high. 
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arts and by Fitz-Gibbon (1975) in mathematics. 

Whereas, findings, cited in the literature review, showed 

mixed effects resulting from the influence of tutor ability on non

motor skills, it was very clear in this study that tutor ability, 

factor T, had no significant effect on the subjects' tumbling test 

scores. This study's finding is ;n agreement with the majority of 

the research results discussed previously in Chapter II and may tend 

to indicate that a tutor can have an understanding of a physical 

skill that allows the teaching of the skill but not the performance 

of it. 

The only factor shown in Table 4 to have had a significant 

effect on the first grade students' tumbling test score gains was 

factor G, the tutor's grade level. The mean test score gains shown 

in the Treatment Difference column under factor G in Table 3 add up 

to a total point gain for the three skills of 5.68 points for the 

subjects under the fourth grade tutors and 8.96 points for those in 

the sixth grade tutorial groups. Therefore, the groups under the 

sixth grade tutors had a mean gain total for the three skills that was 

58 percent higher than the mean gain shown by those groups under the 

fourth grade tutors. The F ratio for factor G was 7.13 which is 

significant at the .05 level of confidence. Therefore, hypothesis 

three concerning grade level effect was rejected and it was determined 

that the sixth grade tutors would be more effective in the teaching 

of selected tumbling skills to the first grade population than the 

fourth grade tutors. 
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The significantly more effective cross-age teaching per

formance by the sixth grade tutors, when compared to the fourth grade 

tutors, might be explained by Piaget's theory of cognitive develop

ment, which he divided into four stages (1950). Of importance to the 

explanation of the findings of this study are the third and fourth 

stage concepts, respectively termed the concrete operational stage 

and the formal operational stage. Children in the concrete opera

tional stage usually range in age from seven to eleven years and are 

capable of a variety of logical operations, but only with concrete 

things. The fourth grade tutors in this study had an average age of 

nine years 11.5 months and were probably at this third stage of 

cognitive development. 

Stage four, the formal operational stage, starts with ages 

eleven or twelve and continues to adulthood. With an average age of 

eleven years 9.7 months, the sixth grade tutors had probably reached 

the cognitive stage of formal operations. The characteristics normal

ly associated with this stage of cognitive development describe the 

individuals at this level as being capable of: logical thinking with 

abstractions, drawing conclusions, applying adult logic, and flexible 

thinking. Individuals at this level are able to organize information 

in ways markedly different from the concrete operational stage. 

According to Paolitto (1976), it is theoretically possible for indi

viduals at this stage to understand the complexity of the teacher's 

role. The cognitive capabilities exhibited by the individuals at 
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the formal operational stage have, also t been found to be the traits 

of a successful tutor. 

Powell (1970) conducted a clinical study of cross-age tutoring 

and concluded that the successful tutors were more likely to give 

multiple responses and to see things' in more complex, differentiated 

ways than the unsuccessful tutors. Therefore, it appears that the 

cognitive skills associated with successful tutoring are very similar 

to those skills which are demonstrated by individuals at the formal 

operational stage of cognitive development. This would tend to ex

plain the significantly better cross-age teaching performance of the 

sixth grade tutor when compared to a fourth grade tutor. 

As previously stated, the first order interactions between the 

four factors of tutee sex, tutor sex, tutor grade level, and tutor 

tumbling ability were found to have had no significant effect on the 

tutee's performances. But, even though the interaction between tutee 

sex and tutor sex did not significantly affect performances, there was 

a trend toward better performances exhibited by the first grade girls 

that had been taught by male sixth grade tutors when compared to the 

performances of the girls under the female sixth grade tutors. It 

was suggested in the studies, cited in the reviewed literature, per

formed by Workman (1965) and Blalock (1971), that females may be more 

affected than males by the type of instructor doing the teaching. 
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ONE-WAY ANALYSIS OF.VARIANCE OF THE DATA 

RELATED TO HYPOTHESIS FIVE 

As noted previously in the discussion of reliability of the 

data in this chapter, a six-week tumbling instruction program did in

crease the tumbling skill proficiency of the involved subjects. The 

fifth hypothesis of this study dealt with the significance of skill 

difference found between the eight tutorial groups, discussed earlier 

in relation to hypotheses one through four, and a ninth group that 

was taught by a physical education specialist. The specialist had 

taught nine years in physical education at the elementary school 

level. Skill tests results of the treatment groups were analyzed to 

determine the relationship of the eight tutor groups' tumbling skill 

performances to those of the group taught by the specialist. The 

analysis of how the groups did against each other was made through 

the use of a one-way analysis of variance (ANOVA), with the level of 

significance at .05, followed by Duncan's Multiple Range as a post 

hoc test, as provided by the procedure ONEWAY in Statistical Package 

for the Social Sciences (Nye and others, 1975). 

Presented in Tables 5 through 7 are the results of the one

way analysis of variance concerning group differences in mean gain 

scores for the three tumbling skills. The F ratios given in Table 5 

for the forward roll and in Table 7 for the cartwheel were not sig

nificant, thereby indicating no significant performance differences 

on these two skills between the nine groups. As seen in Table 6, 



Source 

Between Groups 

Within Groups 

Total 
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Table 5 

Oneway ANOVA for Forward Roll 
Test Mean Difference 

df 

8 

63 

71 

Sum of Mean 
squares 

65.544 

375.776 

441.319-

squares 

8.193 

5.965 

F ratio F prob. 

1.374 0.2255 



Source 

Between Groups 

Within Groups 

Total 

*Significant at 
.. 

df 

8 

63 

71 
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Table 6 

Oneway ANOVA for Headstand 
Test Mean Difference 

Sum of Mean 
squares squares 

83.536 10.442 

279.339 4.434 

362.875 

.05 1 eve1 . 

F ratio F probe 

2.355* 0.0277 



Source 

Between Groups 

Within Groups 

Total 

df 

8 

63 

71 

49. 

Table 7 

Oneway ANOVA for Cartwheel 
Test Mean Difference 

Sum of Mean 
squares 

97.198 

400.746 

497.944 

squares 

12.1498 

6.3610 

F ratio F prob. 

1.910 0.0740 
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significant differences were found ,between the groups in the per

formance of the headstand. In order to determine which groups dif

fered significantly on their headstand scores the Duncan post hoc 

test procedure was applied. The group taught by the female fourth 

grade tutor of high ability (group 5) was found to have a signifi

cantly higher mean test score gain on the headstand than the groups 

under the male fourth grade tutor of high ability, the female fourth 

grade tutor of low ability, both female sixth grade tutors, and the 

physical education specialist. Therefore, the fifth hypothesis was 

not rejected, indicating that the performance of students under a 

specialist would probably not be different from performance under 

tutors. 

SUMMARY 

The four-way factorial multivariate analysis of covariance of 

the data concerned with the effects of first grade tutee's sex, 

tutoris sex, tutor's grade level, and tutor's tumbling ability on the 

first grade tutee's tumbling test scores showed that the only factor 

which significantly affected the tumbling test scores was the tutor's 

grade level. The four sixth grade tutors' groups did significantly 

better on the tumbling tests than did the four groups which had been 

instructed by fourth grade tutors. Therefore, hypothesis three, 

which stated there would be no grade level effect, was rejected and 

hypotheses one, two, and four were not rejected. Also, hypothesis 

five, which stated that there would be no difference between the 
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eight tutors' groups' test scores and the physical education 

specialist's group's scores was not rejected following a one-way 

analysis of variance treatment of the data. The statistical treatment 

followed by Duncan's post hoc test indicated that one group had 

significantly higher test score gains than several of the other 

groUpst but none of the tutors' groups had scores that were signifi

cantly lower than the specialist's group_ 



Chapter V 

SUMr4ARY, CONCLUS IONS, AND RECOMMENDATIONS 

Many studies on cross-age teaching have made significant find

ings in language arts and mathematics, but there is a scarcity of such 

information in the area of physical education. This is particularly 

true at the elementary school level. Therefore, this study investi

gated a cross-age teaching program in physical education at the 

elementary school level. The main purposes of this study were: 

1) To study the effect of selected factors, such as tutee sex, tutor 

sex, tutor grade level, and tutor tumbling ability, on the tutee1s 

learning of three tumbling skills; and, 2) To compare the skill gains 

of those subjects taught by an upper grade tutor to the gains of those 

taught by a physical education specialist. The students' performances 

of a forward roll, headstand, and cartwheel were compared. 

Seventy-two first grade students, equally divided according to 

sex, were the subjects. These comprised the entire first grade popu

lation at W. H. Keister Elementary School in Harrisonburg, Virginia. 

The subjects were pretested with the Jarvis Tumbling Test (1967) for 

their ability to perform a forward roll, headstand, and cartwheel. 

Two judges "independently scored video cassettes of the pretests. The 

thirty-six male subjects and thirty-six female subjects were randomly 

assigned to nine treatment groups. One group was taught by a physical 

education specialist while the remaining eight groups were taught by 

52 
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upper grade tutors. Upper grade tutors were randomly assigned to the 

groups according to the eight various combinations of the three tutor 

variables studied for effect; male-female, fourth-sixth grade, and 

low-high tumbling ability. 

After the subjects, under the various instructors, had gone 

through a three-day-a-week tumbling program for six weeks, they were 

posttested with the same instrument used in the pretest. The pre- to 

posttest mean score changes were analyzed for significant differences 

by two statistical methods, a four-way, factorial r4ANCOVA and a one

way ANOVA. In order to investigate the effects of the four factors 

upon skill increase, the four-way, factorial MANCOVA was applied to 

the data using the .05 level of probability for significance .. Factor 

one was tutee sex; factor two was tutor sex; factor three was tutor 

grade level; and, factor four was tutor tumbling ability. The co

variates were the three pretest tumbling skill scores with the three 

posttest scores being the criteria. Analysis of the data revealed 

that tutor grade level had a significant effect on tutee test scores. 

Subjects with sixth grade tutors made significantly higher gains in 

test scores than those under fourth grade tutors. No significant dif

ferences were found between the scores of the other factorial groups; 

nor were any of the first order interactions between the four factors 

found to produce any significant effects on the groups' test scores. 

However, there was a slight tendency for first grade female subjects 

to perform better under male sixth grade tutors than female sixth 

grade tutors. 
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The one-way ANOVA was used to analyze data for any signifi

cant group differences in test score gains between the eight tutors' 

groups and one physical education specialist's group. No significant 

difference was found between the tutors' groups' performances and 

those of the specialist's group. Ho~ever, the ANOVA did indicate 

that one of the nine groups had scores significantly higher than the 

other groups. Upon application of the Duncan post hoc test it was 

determined that the group under the female fourth grade tutor of 

high ability had significantly better scores than five of the remain

ing eight groups. The specialist's group was one of the five lower 

scoring groups. 

CONCLUSIONS 

In relation to the five pre-established research hypotheses 

and with due consideration to the evidence provided by this study the 

following conclusions appear to be warranted: 

1) The sex of first grade students involved in the learning of a 

forward roll, headstand, and cartwheel, in a cross-age teaching pro

gram, does not have a significant effect on skill gain from pre- to 

posttest. 

2) The sex of fourth and sixth grade tutors involved in teaching 

small groups of first grade students does not have a significant 

effect on the skill acquisition of those students. 

3) The grade level of the tutors was found to be a significant 

factor in the cross-age teaching program, as those first grade 
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subjects with sixth grade tutors performed significantly better on 

the tumbling tests than similar students under the fourth grade 

tutors. 

4) The ability of the tutor to perform the skills being taught did 

not have a significant effect on the' test scores of the subjects, as 

the first grade performers under the low tumbling ability tutors had 

comparable test scores to those under tutors of high tumbling ability. 

These conclusions on the first four hypotheses justify the 

recommendation that in the selection of upper grade students as 

tutors of lower grade students in physical education activities 

emphasis should be placed on the tutor's grade level. The older, 

adolescent student should be given top priority for selection. 

5) Within a thirty minute class, three classes a week, six-week pro

gram, there was no significant difference between the test scores of 

first grade students taught by fourth and sixth grade tutors and 

similar students taught by a physical education specialist. t~hile it 

is true that only one specialist instructed group was used in this 

study's examination of teaching effectiveness, as compared to eight 

tutorial groups, the findings for tutor effectiveness are considered 

valid in that each of the eight tutorial groups was individually 

found to have scored comparably to the specialist's group on the three 

tests. 
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RECOMMENDATIONS 

As a result of this study, the investigator recommends con

sideration of the following suggestions for further research: 

1. Further studies should be done in other physical education 

activities. Since tumbling is such an individual activity, the 

effectiveness of cross-age teaching in team type activities should be 

investigated. Pursuing this further, the first grade boy that had 

been willing to learn tumbling skills from an older girl might not 

be as eager to have a girl instruct him in some of the more 

'masculine' sports, such as football. 

2. Further studies should vary the grade level of the tutee as well 

as the tutor. Perhaps, the effective fourth or sixth grade tutor of 

first grade students might not be as effective with third grade stu

dents. Tutee and/or tutor sex might prove to be more significant 

factors as the two groups· ages became more similar. Or, it might be 

found that an optimal grade span between tutor and tutee exists. 

3. Further studies should investigate the effects of the cross-age 

teaching experience on the tutor in physical education as has been 

done in other disciplines. 

4. Further studies should vary the time span between when the 

specialist teaches the lesson and when the tutor teaches the same 

lesson. The feasibility of the specialist either preparing the tutor 

a day or two in advance to teach, or preparing the tutor to teach 

several lessons with one preparation needs to be investigated. 



BIBLIOGRAPHY 

57 



58 

Alderman, Richard B. IIAge and Sex Differences in Learning and Per
formance of an Arm Speed ~1otor Task, n Research Quarterly, 
39: 428-31, October, 1968. 

Anderson~ Bruce D. liThe Influence of Model Performances and Feedback 
on the Learning of a Complex Motor Ski11,11 Dissertation 
Abstracts, 29 (1969), 4303A (Columbia University). 

Asper, Albert Lee. "The Effects of Cross-Age Tutoring on the 
Frequency of Social Contacts Initiated by Withdrawn Ele
mentary School Children,1I Dissertation Abstracts International, 
35 (1974), 878A (University of South Dakota). 

Bachman, John C. 1l~·10tor Learning and Performance as Related to Age 
and Sex in Two Measures of Balance Coordination," Research 
Quarterly, 32: 123-37, r~ay, 1961. 

Baker, Diane Virginia. "Effects of Different Volunteer Tutor/Tutee 
Combinations on the Reading and Mathematics Achievement and 
Self Concept of Elementary Tutees,1I Dissertation Abstracts 
International, 35 (1975), 4852A (University of Miami). 

Bickel, Frank C. liThe Effects of Sex and Age as Variables in a 
Mi croteachi ng ~·10de 1 i ng Procedure, II Di ssertati on Abs tracts 
International, 32 (1971), 8l5A (University of Kentucky). 

Biddulph, Lowell G. "Athletic Achievement and Personal-Social 
Adjustment of High School Boys,1I Research Quarterly, 25: 
1-7, March, 1954. 

Blalock, ~1argaret A. "Comparison of Performance on Selected Motor 
Skills by Elementary School Children," Dissertation Abstracts 
International, 32 (1972), 4827A (University of Alabama). 

Bourg, Martin S. liThe Effects of Peer Presence upon the Learning of 
a Gross Motor Task by Third-Grade Children,1I Dissertation 
Abstracts International, 34 (1974), 5684A (The Florida State 
University). 

Brantl ey, Betty C. II Effect of a Si b 1 i ng Tutori a 1 Program on the 
Language and Number Concept Development of Head Start 
Children,1I Dissertation Abstracts International, 32 (1970), 
300A (The Florida State University). 

Brooks, Roberta D. "A Study of the Differential Effects of Teacher, 
Peer or Self as the Reinforcing Agent in a Token Economy 
Structure Applied with Classes of Second and Third Grade 
Remedial Reading Students,1I Dissertation Abstracts Inter
national, 35 (1974), 2579A (University of Cincinnati). 



59 

Brown, James C. "Effects of Token Reinforcement Administered by 
Peer-Tutors on Pupil Readirig Achievement and Tutor 
Collateral Behavior,1i Dissertation Abstracts International, 
32 (1972), 3775A (Emory University). 

Carroll, Mary H. IIEvaluation of the Effectiveness of Informed and 
Uninformed Tutors,1I Dissertation Abstracts International, 
33 (1973), 4050A (UniversitY,of Tennessee). 

Chevrette, John M. liThe Effect of Peer Observation on Selected 
Tests of Physical Performance," Dissertation Abstracts, 27 
(1967), 3297A (The Florida State University). 

Clarke, H. Harrison. Application of Measurement to Health and 
Physical Education. Englewood Cliffs, New Jersey: Prentice 
Hall, Inc., 1959, 339 pp. 

Clyde, Dean, Ell i ot Cramer, and Ri chard Sherr-j n. MANOVA for Large 
Computers. Miami: Clyde Computing Service, 1971. 

Colville, Francis M. liThe Learning of Motor Skills as Influenced by 
Knowledge of Mechanical Principles," Journal of Educational 
Psychology,48: 321, October, 1957. 

Conrad, Eva Ell is. liThe Effects of Tutor Achi evement Level, Rei nforce
ment, Training, and Expectancy on Peer Tutoring,1I Dissertation 
Abstracts International, 36 (1976), 4341A (The University of 
Ari zona). 

Cooper, Phyllis. Feminine Gymnastics. Minneapolis: Burgess 
Publishing Company, 1973, PP. 250. 

Cull en, Franci sT., Jr. and others. liThe Effects of the Use of 
Grades as an Incentive," The Journal of Educational Research, 
68: 277-79, March, 1975. 

Cutler, Charles S. IIA Comparison of Attainment of Selected Physical 
Education Objectives in Graded and Nongraded Physical Educa
tion," Dissertation Abstracts International, 33 (1972), 179A 
(New York University). 

Daniels, Robert \~. IIA Comparison of Student-Managed and Teacher
Managed Reward Techniques with Primary Age Children,1l 
Dissertation Abstracts International, 35 (1975), 6509A 
(Kent State University). 

Dauer, Vi ctor P. 
Chi 1 dren. 
412 pp. 

Dynamic Physi'cal Education for Elementary School 
Minneapolis: Burgess Publishing Company, 1968, 



60 

Daughtrey, Greyson. Effective Teaching in Physical Education for 
Secondary Schools. Philadelphia: W. B. Saunders Company, 
1973, 427 pp. 

Davitz, Joel R., and Samuel Ball. Psychology of the Educational 
Process. New York: McGraw-Hill Book Company, 1970, 310 pp. 

DeC; ceo, Emi 1y Kaye. I'The Effect of. Task Sess ions on Cross Age 
Tutors' Attitudes toward Learning and School," Dissertation 
Abstracts International, 34 (1974), 1868A (University of 
Pi ttsburgh). 

Dobbs, Mae E. "A Study of Certain Effects of Cross-Age Tutoring," 
Dissertation Abstracts International, 35 (1975), 7783 (North 
Texas State University). 

Duff, Ruth E. "Effects of Pupil-Tutoring on Self-Perception and 
Academic Achievement of Primary Grade Tutors and Tutees," 
Dissertation Abstracts International, 34 (1974), 5473A 
(Southern Illinois University). 

Edwards, Vannie. "Philosophy of Coaching,1I NAGWS Gymnastics Guide. 
\~ashington, D. C.: American Alliance for Health, Physical 
Education, and Recreation, 1975, 116 pp. 

Ehly, Stewart \~. l'Experimenta 1 Ana 1ys is of Tutor, Tutee, and 
Process Variables in Tutorial Learning," Dissertation 
Abstracts International, 36 (1976), 6547A (The University of 
Texas at Austin). 

Ellis, Dale H. "An Analysis of Achievement Gains in Mathematics 
Classes which Result from the Use of Student Tutors," 
Dissertation Abstracts International, 32 (1971), 1976A (The 
University of Utah). 

Epstein, Louis E. liThe Effects of Intra-Class Peer Tutoring on the 
Vocabulary Development of 'Learning Disabled' Children," 
Dissertation Abstracts International, 36 (1975), 5989A 
(Indiana University). 

Erickson, Marilyn R. "A Study of a Tutoring Program to Benefit 
Tutors and Tutees~" Dissertation Abstracts International, 
32 (1971), gOA (University of Massachusetts). 

Espenschade, Anna S. "Physical Education in the Elementary Schools," 
What Research Says to the Teacher # 27. Washington, D. C.: 
N. E. A. Association of Classroom Teachers, 1968, 32 pp. 

Fait, Hollis G. Physical Education for the Elementary School Child. 
Philadelphia: W. B. Saunders, 1971, 316 pp. 



61 

Farrell, Joan E. "Programmed Vs. T.eacher-Directed Instruction in 
Beginning Tennis for Women,lI Research Quarterly, 41: 51-8, 
March, 1970. 

Feldman, Robert S. and others. "T\~o Field Studies on Cross-Age 
Tutoring in the School. Technical Report No. 361.11 ERIC. 
ED 117 045. November, 1975. 

Fitz-Gibbon, Carol T. "The Role Change Intervention: An Experiment 
in Cross-Age Tutoring," Dissertation Abstracts Inter
national, 36 (1976), 6529A (University of California). 

Frager, Stanley R. "Achievement Change of Elementary School Children 
in a Tutor-Tutee Relationship," Dissertation Abstracts 
International, 31 (1970), 675A (UCLA). 

Frederi c k, A. Bruce. "Programmed t40vemen tIns tructi on and Its 
Effect on Learning a Complex, Gross r~otor Skill in Gymnas
tics,1I Dissertation Abstracts International, 3~ (1975), 
7706A (University of Minnesota). 

Fremont, Theodore S. IIAnxiety as a Function of Task Performance Feed
back and Introversion-Extroversion,1I Dissertation Abstracts 
International, 31 (1971), 6399A (Oklahoma State University). 

Gage, N. L., and David C. Berliner. Educational Psychology. 
Chicago: Rand McNally College Publishing Company, 1975, 
869 pp. 

Garis, Ruth A. IICritical Incidents in the Instruction of Gymnastic 
Activities for Girls," Dissertation Abstracts, 27 (1967), 

'- 2848A (Columbia University). 

Girardin, Yvan, and Dale Hanson. "Relationship between Ability to 
Performance Errors, II Research Quarterly, 38: 556-61, 
December, 1967. 

Glasser, William. Schools without Failure. New York: Harper and 
Row Publishers, 1969, 228 pp. 

Graves, Oard C. liThe Effects of Initial Testing and Knowledge of 
Mechanical Principles upon the Performance of a Motor Skill ,II 
Dissertation Abstracts, 23 (1963), 4214 (Colorado State 
Co 11 ege). 

Gumaer, D. James. "Peer-Facilitator Training and Group Leadership 
Experiences with Low-Performing Elementary School Students," 
Dissertation Abstracts International, 36 (1975), 5044A (The 
University of Florida). 



62 

Hall, Harold V. "Effects of Direct and Self-Reinforcement as a 
Function of Internal-External Control ,II Perceptual and Motor 
Skills, 37: 753-54, 1973. 

Hallstrom, Thomas L. IIAn Exploratory Study of the Effect of Special 
Teacher, Combination Special-Classroom Teacher, and Classroom 
Teacher Instructing upon Certain Aspects of Physical Fitness 
and Motor Skill Development," Dissertation Abstracts, 26 
(1966), 5210 (Colorado State College). . 

Haney, Donna M., and Rosanne Parker. "Effects of Social Reinforce
ment, Subject Sex, and Experimenter Sex on Children's Motor 
Performance," Research Quarterly, 43: 187 -96, May, 1972. 

Hanson, ~1argie R. "Professional Preparation of Elementary School 
Physical Education Teachers," Trends in Elementary School 
Physical Education. Washington, D. C.: NEA Publications, 
1970, 24 pp. 

Harris, Rich. How to Develop a Gymnastic Program. Cedar Rapids, 
Iowa: Nissen Corporation, 1970, 51 pp. 

Hea th, LaRue t~. "Cornpari son of Students' and Competent Gymnas ti cs 
Judges' Evaluation of Side Horse Vaulting," Completed Research 
in Health, Physical Education, and Recreation, Vol. 11-21: 
162-75,1956. 

Henry, Frankl in M., and Gaylord A. Ne 1 son. "Age Di fferences and 
Inter-relationships between Skill and Learning in Gross Motor 
Performance of Ten- and Fifteen-Year-Old Boys;1 Research 
Quarterly, 27: 162-75, 1956. 

Herkowitz, Jacqueline. I1Performance Effects on Fifth Grade Boys of 
Learning Alone or in the Presence of a Most-Liked or Least
Liked Peer," Abstracts Research Papers 1975 AAHPER Conven
tion. Washington, D. C.: AAHPER, 1975. 

Hoffman, Virginia. I1Relations of Selected Traits and Abilities to 
Motor Learning." Unpublished PhD dissertation, Indiana 
University, 1955. 

Houser, Vernon G. "Effects of Student-Aide Experience on Tutors' 
Self-Concept and Reading Skills," Dissertation Abstracts 
International, 35 (1974), 3520A (Brigham Young University). 

Hunsicker, Paul, and Newt Loken. liThe Objectivity of Judging at the 
National Collegiate Athletic Association Gymnastic Meet," 
Research Quarterly, 22: 423, December, 1951. 



63 

Hunt, Barbara. "Some Effects of Peer Tutoring on Self-Esteem and 
Racial Attitude," Dissertation Abstracts International, 32 
(1971), 92A (University of Oregon). 

Jarvis, Lindle. "Effects of Self-Instructive ~~aterials in Learning 
Selected Motor Skills," Research Quarterly, 38: 623-29, 
December, 1967. 

Johnson, Barry L., and Jack K. Nelson. Practical Measurements for 
Evaluation in Physical Education. Minneapolis: Burgess 
Publishing Company, 1974, 390 pp. 

Johnson, Marvin J. E. liThe Effectiveness of Programmed Instruction 
in Teaching Basic Gymnastics," Abstracts of Research Papers 
1969. Washington, D. C.: AAHPER, 1969, p. 35. 

Kalakian, Leonard H., and William R. Holmes. Men's Gymnastics. 
Boston: Allyn and Bacon, Inc., 1973, 117 pp. 

Keeney, Charles J. Fundamental Tumbling Skills Illustrated with 
Floor Exercise. New York: The Ronald Press Company, 1966, 
97 pp. 

-
Ke 11 y, Franc; s Donald, Jr. liThe Di fferenti a 1 Effects of Gi vi ng 

Versus Receiving Help in a Cross-Age Helping Program," 
Dissertation Abstracts International, 32 (1971), l80A (The 

Kenemuth, Gail L. "An Experimental Study of the Effects on Achieve
ment and Self-Concept of Sixth Grade Pupils as a Result of 
Tutoring Younger Elementary Pupils in Selected Activities," 
Dissertation Abstracts International, 35 (1975), 7043A (The 
Pennsylvania State University). 

Kerlinger, Fred N. Foundations of Behavioral Research. New York: 
Holt, Rinehart, and Winston, Inc., 1973, 741 pp. 

Kieffer, Leigh F. liThe Relationship of Trait Anxiety, Peer 
Presence, Task Difficulty, and Skill Acquisition of Sixth 
Grade Boys,1I Abstracts Research Papers 1975 AAHPER Conven
tion. Washington, D. C.: AAHPER, 1975. 

Kirchner, Glenn. Physical Education for Elementary School Children. 
Minneapolis: Burgess Publishing Company, 1968, 442 pp. 

Know, Donald M. "An Experimental Study of the Effect of a Team 
Teaching Program upon Certain Selected Variables (Achieve
ment-Anxiety-Social Relations)," Dissertation Abstracts, 27 
(1966), 416A (Western Reserve University). 



64 

Koskinen, Patricia Salz. "An Investigation of the Effects of Cross
Age Tutoring on the Self-Concept and Knowledge of Word Mean
ing of Fifth-Grade Tutors and Their Second-Grade Tutees,1l 
Dissertation Abstracts International, 36 (1975), 3385A 
(University of Maryland). 

Lakin, David S. "Cross-Age Tutoring with Mexican-American Pupils," 
Dissertation Abstracts International, 32 (1972), 3561A 
(UCLA) . . 

Landiss, Carl H. "Influence of Physical Education Activities on 
tt10tor Abi 1 i ty and Phys i ca 1 Fi tness of Male Freshmen, II 
Research Quarterly, 26: 295-307, October, 1955. 

Leami ng, Thomas vI. liThe Effects of Praise and Reproof as a Functi on 
of Intelligence and Extraversion-Introversion in Learning a 
Kinesthetic Task," Dissertation Abstracts International, 30 
(1970), 3305A (Indiana University). 

Lippitt, Peggy, and John E. Lohman. "Cross-Age Relationships--An 
Educational Resource," Children, 12: 113-17, May-June, 1965. 

Longmuir, Gordon. "A Comprehensive Study of Advanced Tumbling and 
Gymnastics Skills Instruction Involving Fifth and Sixth 
Grade Boys and Girls in Benjamin Franklin Elementary School, 
Grand Forks, North Dakota," Completed Research in Health, 
Physical Education, and Recreation, Vol. 10, 1968, p. 67. 

Love, Alice ~~. liThe Relationships of Knowledge of a Principle and 
Knowledge of a Movement Cue to the Acquisition of a Gross 
r~otor Skill by Upper Elementary School Students," Disserta
tion Abstracts, 28 (1967), l344A (Columbia University). 

Maycock, Lorna J. liThe Effects of Trained Variation in Teachers 
Supportive Behaviors upon Young Children's Learning of a 
Cognitive Concept and a Motor Skill ," Dissertation Abstracts 
International, 33 (1972), l024A (University of Utah). 

McConnell, Ann ~1. liThe Effects of Praise or Blame on a t~otor Learn
ing Task and on the Attitude Formed toward the Task of 
I Introverts I and 'Extroverts I," Dissertation Abstracts 
International, 32 (1972), 4404A (Syracuse University). 

Meyer, Betty Ann. "A Gymnastic Program for Elementary Schools,1I 
Selected Gymnastic Articles. Washington, D. C.: AAHPER, 
1971, 128 pp. 

Milne, Duane C. liThe Relationship between Anxiety and Motor Per
formance in Young Children," Dissertation Abstracts Inter
national, 31 (1971), 5827A (Michigan State University). 



65 

Moore, George C., and Harold B. Falls. IIFunctional Classification 
for Physical Education in the Upper Elementary Grades by 
Peer Assessment," Research Quarterly, 41: 519-22, qecember, 
1970. 

Morita, Haruka. liThe Effects of Cross-Age Tutoring on the Reading 
Achievement and Behavior of Selected Elementary Grade 
Children," Dissertation Abstracts International, 33 (1972), 
1374A (University of Southern California). 

Nelson, vlayne E. "Take Time to Teach Student Leaders, II Journal of 
Health, Physical Education and Recreation, 37: 22, April, 
1966. 

Nie, Norman H., C. Hadlai Hull, Jean G. Jenkins, Karin Steinbrenner, 
and Da 1 e H. Bent. "0neway, II SPSS. New York: McGraw-Hi 11 
Book Company, 1975. --

Oberteuffer, Delbert, and Celeste Ulrich. Physical Education. New 
York: Harper and Row, Publishers, 1970, 342 pp. 

Page, Ire Adams. liThe Effects of Tutoring on Sight Word Gains of 
Primary Pupils," Dissertation Abstracts International, 36 
(1976), 5807A (University of Illinois). 

Paolitto, Diana Pritchard. liThe Effect of Cross-Age Tutoring on 
Adolescence: An Inquiry into Theoretical Assumptions," 
Review of Educational Research, Vol. 46, No.2, 215-37, 
Spring, 1976. 

Physical Education, Grades 1 through 7 Supplement to the Course of 
Study for Virginia Elementary Schools.' Richmond, Virginia: 
Virginia State Board of Education, Vol. XXXV, No.9, 1953, 
108 pp. 

Piaget, Jean. Psychology of Intelligence. Totowa, N.J.: Littlefield, 
Adams and Company, 1966, 182 pp. 

Pickett, Leo l~. "An Attudinal Study of the Role of Tutors and Tutees 
in a Middle School Reading Program in Highland Park 
r~ichigan, 1971-72," Dissertation Abstracts International, 35 
(1975), 4873A (Wayne State University). 

Powell, B. S. "Children as Teachers: A Clinical Study of Cross-Age 
Tutoring." Unpublished Ph.D. dissertation, Harvard Uni
versity, 1970. 

Robertson, Bobby L .. liThe Effects of Varying Feedback on Learning a 
Fine and a Gross Motor Skill," Dissertation Abstracts Inter
national, 33 (1972), _2153A (University of Oregon). 



66 

Robertson, Douglas J. liThe Effects of an Intergrade Tutoring 
Experience on Tutor Attitudes and Reading Achievement," 
Dissertation Abstracts International, 32 (1971), 3010A 
(University of Oregon). 

Rogers, Mary S. "A Study of an Experimental Tutorial Reading Program 
in Which Sixth-Grade Underachievers Tutored Third-Grade 
Ch i 1 dren \'Jho Here Experi enci ng Di ffi cu1 ty in Readi ng ," 
Dissertation Abstracts International, 30 (1970), 4695A 
(University of Alabama). 

Ross, B. M. "A Study of the Performance of Boys and Girls Taught by 
the Specialist and the Nonspecialist," Research Quarterly, 
31 : 199-207, May, 1960. 

Roussin, Ramon L. liThe Effects of Three Cross-Age Tutor"ing Programs 
on a Semantic Differential Measure of Attitudes Toward 
School and Self and on Reading Achievement of Sixth Grade 
Tutors,1I Dissertation Abstracts International, 32 (1972), 
4253A (University of Iowa). 

Ruprow, Allan A. "Anxiety and Motor Performance in Children,1I Dis
sertation Abstracts International, 33 (1972), 2752A 
(University of Utah). 

Rushall, B. S., and Daryl Siedentop. The Development and Control of 
Behavior in Sport and Physical Education. Philadelphia: Lea 
and Feabiger, 1972, 314 pp. 

Rust, Samuel. liThe Effect of Tutoring on the TutorIs Behavior, 
Academic Achievement, and Social Status," Dissertation 
Abstracts International, 30 (1970), 4862A (University of 
Oregon) . 

Salt, E. Benton, Grace I. Fox, and B. K. Stevens. Teaching Physical 
Education in the Elementary School. New York: The Ronald 
Press Company, 1960, 326 pp. 

Sarason, S. B. Anxiety in Elementary School Children. New York: 
John Wiley and Sons, 1960, 242 pp. 

Schmuck, Richard E., Mark Chesler, and Ronald Lippitt. Problem 
Solving to Improve Classroom Learning. Chicago: SRA, Inc., 
1966, 266 pp. 

Sieracki, Sally. "Effects of a Negative and Positive Presentation of 
a Task on Chi1dren l s Performances," Perceptual and Motor 
Skills, 39: 186, 1 974 . 



67 

Singer, Robert N., and Jack H. Llewellyn. "Effects of Experimenter's 
Gender on Subject's Perforniance~" Research Quarterly, 44: 
185-91, May, 1973. 

Sjursen, Helen Schifano. Uneven Bars for Physical Educators and 
Competitors. Waldwick, N. J.: Hoctor Records, 1967, 180 pp. 

Slevin, Robert L. liThe Influence of Trait and State Anxiety upon the 
Performance of a Nove 1 ~10tor Task under Condi ti ons of 
Competition and Audience,lI Dissertation Abstracts Inter
national, 31 (1971), 3941A (LSU & A & MC). 

Smith, Jean A. IIRelation of Certain Physical Traits and Abilities to 
Motor Learning in Elementary School Children," Research 
Quarterly, 27: 228-36, May, 1956. 

Stone, Linda Roehrig. liThe Development and Evaluation of a Student 
Tutoring Program Designed to Improve the Language Skills of 
Both Tutors and Tutees," Dissertation Abstracts Inter
national, 36 (1975), l281A (Boston University). 

Stovall, Eula Mae. "Sex Differences in Learning a Complex Motor 
Task," Dissertation Abstracts, 26 (1966), 7149 (University of 
Southern California). 

Sweeney, James M. liThe Effects of Instruction and Practice and of 
Practice Only on the r~otor Learning of Elementary School 
Children," Dissertation Abstracts, 26 (1966), 6505 (The 
Ohio State University). 

Swenson, Stuart H. "Effects of Peer Tutoring in Regular Elementary 
Classrooms on Sociometric Status, Self-Concept and Arithmetic 
Achievement of Slow Learning Tutors and Learners in a 
Special Education Resource Program," Dissertation Abstracts 
International, 36 (1976), 6003A (Indiana University). 

Tate, Merle. Statistics in Education. New York: The MacMillan 
Company, 1955, 597 pp. 

Thomas, Jerry L. "Tutoring Strategies and Effectiveness: A 
Comparison of Elementary Age Tutors and College Age Tutors," 
Dissertation Abstracts International, 32 (1972), 3580A 
(University of Texas at Austin). 

Toth, Joseph. liThe Effect of Knowledge of Mechanical Principles on 
Transfer of Learning Selected Gymnastic f4ovements,1I 
Dissertation Abstracts International, 30 (1969), 572A 
(Colorado State University). 



68 

Treibert, Margit Grete (Ed.). NAGWS Guide Gymnastics June 1975-
June 1977. Washington, D. C.: AAHPER, 1975,208 pp. 

Vodola, Thomas M. "How Ability Grouping Develops an Effective and 
Popular Gymnastics Unit," Journal of Health, Physical 
Education, and Recreation, 35: 30-1, October, 1964. 

Wells, Harold P. "Relationships between Physical Fitness and 
Psychological Variables," Dissertation Abstracts, 19 
(1959), 2531 (University of Illinois). 

Workman, Donna Jo. "A Comparison in Selected Skills of Children 
Taught by the Physical Education Specialist and Those Taught 
by the Classroom Teacher,1I Unpublished Ph.D. dissertation, 
State University of Iowa, 1965. 

Wu, Paul P. C. "The Effects of a Peer Tutorial Program on Academic 
Achievement and Self Concept of Low Achieving High School 
~1athematics Students," Dissertational Abstracts Inter
national, 34 (1974), 56l2A (The Florida State University). 

Zimmerman, Helen. IIPhysical Performance of Children Taught by 
Special Teachers and by Classroom Teachers," Research 
Quarterly, 30: 356-62, October, 1959. 



APPENDIXES 

69 



APPENDIX A 

Jarvis Tumbling Test 

70 



71 

APPENDIX A 

Jarvis Tumbling Test 

I. Forward Roll 

Description - This stunt will be done on a mat or grass. 
Student will start from a squat position~ do one forward roll and 
come to a standing position. They will not be graded on whether or 
not they grasp their ankles. 

Rules: 1. Only one trial will be allowed. 
Scoring: 1 point will be given for each of the following 

with 5 being a perfect score. 
a) rolls in straight line; b) head tucked under; 

c) head does not touch floor; d) back rounded; and~ 
e) comes to a standing position. 

II. Headstand 

Description - This stunt will be done on a mat or grass. 
Student will start from any position, tripod, knee-elbow stand, etc. 
They will bring feet up to a position of balance. 

Rules: 1. Two trials will be allowed. Only the better one 
will be scored. 

Scoring: 1 point will be given for the following with 5 
being a perfect score. 

a) student comes to good balance for 3 or more seconds; 
b) legs are together; c) legs are straight; d) back is arched; 
and, d) hands are 6-8 inches in front of face. 

III. Cartwheel 

Description - This stunt will be done on the gym floor or 
grass, and will be performed without a running start. Students will 
do one ~artwheel and end in a standing position. 

Rules: Only one trial will be allowed. 
Scoring: 1 point will be given for each of the following 

with 5 being a perfect score. 
a) student moves in a straight line; b) pushes off with 

one foot; c) hips in vertical position overhead; d) legs are 
straight when overhead; and, e) student maintains balance at end 
of stunt. 
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APPENDIX B 

Effective Teacher Behaviors* 

The teacher should: 
1) Seek feedback from students regarding what helps and does not 

help them learn to perform gymnastic activity skills. 
2) Recognize that many errors in performance of gymnastic skills 

are related to mechanical principles underlying motor activity and 
that in certain instances an explanation of the basic mechanical 
principle(s) might be a useful teaching device. 

3) Include sufficient and accurate technical information in her 
presentation of the skill so that students understand what is required 
for successful performance. 

4) Clearly define key words used in the presentation of skills 
and in the correction of errors so that students understand the exact 
meaning of the most commonly used directions. 

5) Demonstrate the whole skill as well as critical parts of the 
skill as an integral part of the skill presentation .... 

6) Utilize motivating procedures to the extent that student per
formance is enhanced, but at the same time should provide opportunity 
for students to assume responsibility learning and for self-motivation. 

7) Acquire sufficient knowledge about the gymnastic skills she 
is teaching to enable her to recognize the errors in performance most 
commonly made by students and to correct these errors by a variety of 
methods. 

8) Provide adequate instruction in safety procedures related to 
specific skills, and insist that these instructions are followed by 
students. 

9) Provide opportunity for individual instruction for all stu
dents as frequently as possible within the framework of the class 
organization. 

10) Spot for and give appropriate manual assistance to students 
during their practice of gymnastic skills. 

11) Prepare lesson plans with care and incorporate elements of 
effective instruction in the organization of skill practice. 

*Garis (1966). 
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February 10, 1977 

Dear Parents, 

Your child has been selected" to serve as a cross-age teacher 

to a group of first grade children in physical education. The teach

ing will be done three days a week for thirty minutes a day. The 

program will last six weeks. The purpose of the program is to study 

the effectiveness of using sixth and fourth grade students as 

teachers of small groups of younger children in physical education. 

Your child has accepted the responsibility of making up any class 

work that might be missed while participating in the program. Also, 

the cross-age teachers will be expected to work after school for 

about an hour, one day a week to prepare lessons. 

Your child will be helping to increase the knowledge in the 

area of cross-age teaching. Hopefully, your child will, also, 

benefit from the experience of helping younger children. If your 

child has your permission to undertake this project, please sign 

this letter and have it returned to Mr. Grimes. Thank you for your 

cooperation in this matter. 

Sincerely, 

g cY1/1v ~"'~--<J t<..-
Don Grimes 
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February l5~ 1977 

Dear Parents, 

We are going to start a project which will be concerned 

with studying the effectiveness of cross-age teaching in physical 

education classes at Keister School. Upper grade students (fourth 

and sixth) will work with first grade students. They will be 

completely supervised at all times by the two regular physical edu

cation specialists and the student teacher. The study will enable 

us to give more attention to each student because of the smaller 

teacher-pupil ratio. Also~ we hope to gain more knowledge as to 

the effects of certain factors on the cross-age teaching process. 

If you have any questions concerning this project~ please 

contact Don Grimes at 434-6585. Thank you for your cooperation. 

5i ncerely, 

--ZJ;J1v4~ 
Don Grimes 
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Important: 

1. Do not discuss your students with oth~r students. 
2. Do not allow unsafe play. Warn students that do not behave.. If 
they continue to be disruptive make them sit out. You may call an 
Miss Metcalf or Mrs. McDonaldson for discipline problems. 
3. Do not ridicule mistakes. Point out good parts of skill but do 
not skip the bad skills; explain what is incorrect. 
4. Treat the students as you would like to be treated. 

Safety: 

1. Never allow the students on the mats unless supervised by you. 
2. Always work skills on mats--no cartwheels on floor. 
3. Always work in same direction across mats. 
4. Have non-tumblers stay clear of mats. 
5. No "goofing off". 
6. Advise students to keep eyes open during skills. 

Remember: 

1. Do not play favorites. Be fair to all. Let different students 
demonstrate. 
2. Be friendly but not "buddy buddyll. It gets hard to discipline a 
buddy. You are the teacher! 
3. You may use pictures, charts, books, film strips, student 
demonstrators, and other resources to teach. 
4. Provide time in class to discuss the skills with the students. 
Test occasionally. 
5. Know where the students will need spotting. 
6. Emphasize correct performance. 
7. Ask students if they understand what has been discussed or what 
is expected of them. 
8. Remember the key words. 
9. Demonstrate the whole skill as well as parts of the skill. 
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l} Rocking lead-up: Lie on back; bend knees and grab shins; place 
chin on chest; rock back and forth--shoulder to seat; try to rock up 
to feet. 

2) .Bridges: Make bridge facing the mat; raise the bridge hi~lh with 
seat leading; lower the bridge. Check for strength to lower bridge 
to back of head. 

FORWARD ROLL. Start from a deep squat. Knees together. Place hands 
on mat about 18 inches in front of toes. Push down with feet to 
straighten legs and lift hips upward. Bend arms and lower upper 
shoulder area to mat (head tucks with the chin on chest). Sta.y 
tightly tucked--may or may not grab shins. Come to a squat position 
reaching forward with the hands. Do not push from mat with hands 
to get up. 

SPOTTING. Kneel to side of performer. Place hand on back of head 
and neck to keep them from placing head on mat. 

COMMON ERRORS. 1) Incorrect hand placement; should not be beside 
knees. 2) Failure to push with feet. 3) Failure to bend armS, tuck 
head, and place shoulders on mat. 4) Tucking head too soon (back 
flops on mat). 5) Using hands to get to squat position (Cooper, 
1973) . 

Skill Test Points. a) rolls in straight line; b) head tucked under; 
c) head does not touch floor; d) back rounded; and, e) comes to a 
squat position without using hands. Student gets one point for each 
part of the skill that he does. 

*Cooper (1973). 

... ) 
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Provide opportunity for individual instruction as often as possible. 

Wed. Feb. 16: Meet group and introduce self. Ask them their names 
and if they have any brothers, sisters, or friends, in your grade. 
Ask them what they like to do. 

Stress the idea that you are going to help them learn tumbling skills 
and that you and they are going to have a good time. 

Play some s"imple games: Duck, duck, goose--play sitting down; cat 
and mouse--stand up; and, jump the shot with a jump rope. 

Thurs. Feb. 17: Re-introduce self. Ask their names again. There 
will be 3 groups on the mats for 15 minutes. Then they will spend 
time on the equipment. 

On equipment: Ask them to show you what they can do. 

On mats: Line up at end of mats. 1) Ask them to travel along the 
mats in any way that they want. TRAVEL ONE WAY. 
2) Tell them to travel a different way_ 
3) Travel without using feet. 
4) Roll like logs or pencils. 
5) Travel like rabbits going backwards--stress taking weight on 
hands. 
6) All on mats. Make selves as small as possible--stress the round 
feeling. Make selves long--stress the stretch. 
7) Do the rocking lead-up. Stress round back and chin on chest. 

Will not meet Fri. Feb. 18. Two tutors will be out of town. 
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Tues. Feb. 22: 

1) Review rocking lead-up. Do them. 
2) Make bridges and have half of the group crawl under them. Switch 
the groups and repeat. WATCH FOR CLOWNING AROUND. 
3) Have entire group raise and lower bridges. 
4) Have students roll up one mat--not too tight. 
5) Line students up facing the rolled up mat on a flat mat; 

a) let them cross it anyway that they want; 
b) tell them to pick a different way; 
c) as k them to see if they can place the back of the; r ,heads on 

the rna t and ro 11 across i t--SPOT THEr1. Try it several times. 
d) turn mat and roll along it; if times is left do the moving wall 

and snake. 

vJ e d. Feb. 2 3 : 

1) Have students lie on back and rock to feet. Stress: 
a) roundness of back; and, 
b) keeping feet close to seat. 

2) Put folded red-white-blue mat under end of gray mat--makes a 
slight hill. Have student squat at top of hill; reach down the 
hill, put chin on chest, stress round back, do not let top of 
head touch mat, push with feet, bend arms, rollover to feet, and 
stop in a squat position. Have them get to feet without using 
hands pushing to get off of the mat. Spot the students. Give 
them several tries. 

3) Finish with equipment work. 

Thursday Feb. 24: 

1) Refer to your forward roll sheets. Flat mat work. Students work 
across mats. Spot each one. Stress reaching and pushing with 
feet. Hands should not be put beside feet. Tell them ho.w they 
will be scored: a) roll straight; b) head tucked under, chin on 
chest; c) head does not touch floor; d) back rounded; and, 
e) comes to a squat position without using hands. 
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Wed. March 2: 

1} 10-15 minutes work on forward rolls. Watch each student and tell 
them what is right or wrong. 
2) Last part of class have students balance on different body parts$ 
such as: feet and hands, seat, head and feet, etc. Try shoulder 
stand and V-sit. 

Thurs. ~1arch 3: 

You do not meet classes. I'll videotape them. 

Fri. ~1arch 4: 

1) Make shapes on mats using hands, head, and feet. Stress making a 
good triangle. 

f~~ 
/ 6 ft , 

/ 8" \ 

C>~- ---'f{1 
2) Have students make a triangle and ~lace their knees on their 
elbows. This is a tripod. Place front part of head on mat--not the 
top of head. If they fall over, they tuck chin to chest and roll. 
Fingers point forward, feet point up, and lower arm points down. 

HEADSTAND 

Scoring: 1 point for each: 

a} Comes to good balance for 3 or more seconds. 
b) Legs are together. 
c) Legs are straight. 
d) Back is slightly arched. 
e) Hands are 6-8 inches in front of face. 

We will meet at 8:20 
Wed. and Fri. morning. 

*Cooper (1973). 

I~ 
t , 
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Wed. March 9: 

Rug for each student. Work outside. Student places hands on corner 
of mat and head on top middle edge to make a good triangle. 
Example: 

Place knees on elbows-
make a tripod. Observe 
and help each student. 

Thurs. March 10: 

RUG 

Work on headstands. Errors to watch for: 
1) Top of head on mat--should be the hairline. 
2) Back not slightly arched. 
3) Not keeping calf and thigh muscles tense. 
4) Allowing arms to collapse or wobble. 
5) Poor base of support (not a good triangle). Student may go into 
headstand by kicking up from mat or by extending up from tripod-
watch for jerky, rapid kicks. 

Fri. March 11: 

Continue work on headstands. Bring paper and pencil to score the 
performers. 
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CARTWHEEL: Performed without a running start. Scoring: 

a) Student moves ;n a straight line. 
b) Pushes off with one foot. 
c} Hips in vertical position overhead. 
d} Legs are straight when overhead. 
e) Student maintains balance at end of stunt. 

A four count skill: hand, hand, foot, foot. 

Common errors: 1) Placing hands on mat at same time. 2) Placing hands 
to the side of the body rather than directly in front. 3) Hand too 
close or too far from lead foot. 4) Weak push from leg. 5) Closing 
legs while inverted. 6) Bending arms or legs. 7) Lead foot touches 
mat before lead hand leaves. 

Wed. March 16: 

1) Bunny rabbit turns. Stress straight arms. 
2) Jump the brook with hands--keep eyes on mat, do not turn back to 
mat. Kick higher each time. Make brooks wider. 

Thurs. March 17: 

1) Students do lunge. Step out front, lean chest over bent leg. 
2) Student places hands down and kicks up into handstand--spot stu
dents. Handstands are to teach the student to get the body overhead. 

Fri. March 18, Wed. March 23, Thurs. March 24, and Fri. March 25: 

Continue to work on the cartwheels stressing proper techniques. 

*Cooper (1973). 
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01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
1.5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
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APPENDIX E 

Data Collected during the Experimental Period 

Forward Roll 

Pretest Posttest 
Judge X Judge Y Judge X 

10000 01 00000 00 00000 00 
11110 04 11110 04 11110 04 
11110 04 11110 04 11010 03 
11110 04 11110 04 11111 05 
11100 03 11100 03 11110 04 
11010 03 11010 03 11110 04 
11000 02 10001 02 11110 04 
11110 04 11110 04 11110 04 
11010 03 11010 03 11010 03 
11000 02 00001 01 11110 04 
10000 01 10000 01 ".' 11011 04 
11110 04 11010 03 11110 04 
11110 04 11010 03 11110 04 
11000 02 11000 02 11010 03 
11110 04, 11110 04 11111 05 
11000 02 10000 01 11111 05 
01010 02 01010 02 11110 04 
11010 03 11010 03 11110 04 
11110 04 11100 03 11010 03 
11110 04 11110 04 11110 04 
11110 04 11010 03 11111 05 
11010 03 . 11010 03 11011 04 
11110 04 11110 04 11010 03 
11010 03 11010 03 11110 04 
11110 041 11110 04 11111 05 
11110 04 11110 04 11111 05 
11011 04 11011 04 11111 05 
11010 03 11000 02 11111 05 
10001 02 10010 02 11010 03 
00000 00 00000 00 11010 03 
11100 03 11010 03 11011 04 
11110 04 11010 03 11001 03 
11110 04 11110 04 11010 03 
10010 02 10000 01 11011 04 
11110 04, 11110 04 11110 04 
10000 01 00000 00 11010 03 
11011 04 11011 04 11010 03 
10000 01 10000 01 11111 05 

Judge Y 

00000 00 
11110 04 
11010 03 
11111 05 
11110 04 
11110 04 
11110 04 
11110 04 
10010 02 
11110 04 
11111 05 
11110 04 
11110 04 
11010 03 
11111 05 
11111 05 
11110 04 
11110 04 
11010 03 
11111 05 
11111 05 
11011 04 
11010 03 
11010 03 
11111 05 
11111 05 
11111 05 
11111 05 
11010 03 
11010 03 
11011 04 
10011 03 
11011 04 
11011 04 
11110 04 
11010 03 
11010 03 
11111 05 
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APPENDIX E (continued) 

Forward Roll 

Pretest Posttest 
S5 Judge X Judge Y Judge X Judge Y 

39 10010 02 11000 02 11111 05 11111 05 
40 11000 02 10010 02 11110 04 11111 05 
41 11011 04 11110 04 11111 05 11111 05 
42 10000 01 11000 02 11110 04 11110 04 
43 11000 02 10010 02 11011 04 11011 04 
44 11010 03 11010 03 11010 03 11010 03 
45 11000 02 11000 02 11111 05 11111 05 
46 11110 04 11110 04 11010 03 11010 03 
47 11010 03 11010 03 11110 04 11110 04 
48 00000 00 10000 01 11111 05 11111 05 
49 11010 03 11110 04 11110 04 11110 04 
50 11010 03 11010 03 11110 04 11110 04 
51 11010 03 11010 03 11010 03 11010 03 
52 10010 02 11010 03 11010 03 11010 03 
53 10010 02 10010 02 11110 04 11110 04 
54 01010 02 00010 01 01010 02 10010 02 
55 11110 04 11010 03 11010 03 11110 04 
56 11010 03 11010 03 11110 04 11110 04 
57 10000 01 10000 01 11010 03 11010 03 
58 11000 02 11000 02 11110 04 11110 04 
59 10010 02. 10010 02 11110 04 11110 04 
60 11110 04 11110 04 11111 05 11111 05 
61 11000 02 11000 02 11010 03 11010 03 
62 11110 04 11110 04 11111 05 11111 05 
63 11010 03 11010 03 11110 04 11111 05 
64 11011 04,.' 11011 04 11110 04 11110 04 
65 11110 04 11110 04 11110 04 11111 05 
66 11010 03 11010 03 11010 03 11110 04 
67 11110 04 11110 04 11111 05 11111 05 
68 11110 04 11110 04 11111 05 11111 05 
69 11111 05 11111 05 11111 05 11111 05 
70 11010 03 11001 03 11111 05 11111 05 
71 11110 04 11110 04 11010 03 11110 04 
72 11000 02 11000 02 11010 03 11011 04 

f ~, 
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APPENDIX E (continued) 

Headstand 

Pretest Posttest 
55 Judge X Judge Y Judge X Judge Y 

01 00000 00 00000 00 00000 00 00000 00 
02 00000 00 00000 00 01001 02 00001 01 
03 00000 00 00000 00 00000 00 00000 00 
04 00000 00 00000 00 00000 00 00000 00 
05 00000 00 00000 00 00001 01 00001 01 
06 00000 00 00000 00 00000 00 00000 00 
07 00100 01 00100 01 01001 02 00101 02 
08 00000 00 00000 00 01001 02 00000 00 
09 00000 00 00000 00 00000 00 00000 00 
10 00000 00 00000 00 00000 00 00000 00 
11 00000 00 00000 . 00 00001 01 00001 01 
12 00000 00 00000 00 00001 01 00001 01 
13 00000 00 00000 00 00000 00 00000 00 
14 00000 00 00000 00 00000 00 00000 00 
15 00100 01 00100 01 00011 02 01011 03 
16 00000 00 00000 00 00001 01 00001 01 
17 00000 00 00000 00 00000 00 00000 00 
18 00000 00 00000 00 00001 01 00001 01 
19 00100 01 00100 01 00101 02 00101 02 
20 00000 00 00000 00 . 00001 01 00001 01 
21 00001 01 00100 01 00000 00 00101 02 
22 00000 00 00000 00 00001 01 00000 00 
23 00000 00 00000 00 00001 01 00001 01 
24 00000 00 00000 00 00000 00 00000 00 
25 11101 04 00011 02 11101 04 11101 04 
26 00000 00 00000 00 00000 00 00000 00 
27 00001 01 00001 01 11111 05 11111 05 
28 11111 05 11111 05 01111 04 01111 04 
29 00000 00 00000 00 00001 01 00000 00 
30 00001 01 00001 01 00001 01 00001 01 
31 00000 00 00000 00 00101 02 01001 02 
32 00000 00 00000 00 00001 01 00001 01 
33 00000 00 00000 00 00000 00 00000 00 
34 00000 00 00000 00 00000 00 00001 01 
35 00000 00 00000 00 00001 01 00000 00 
36 00000 00 00000 00 00001 01 00001 01 
37 00000 00 00000 00 01111 04 01111 04 
38 00101 01 00101 02 11111 05 11111 05 
39 00001 01 00000 00 00000 00 00000 00 
40 00100 01 00100 01 00001 01 01001 02 



89 

APPENDIX E (continued) 

Headstand 

Pretest Posttest 
55 Judge X Judge Y Judge X Judge Y 

41 00000 00 00000 00 00001 01 00001 01 
42 00000 00 00000 00 01101 03 01101 03 
43 00000 00 00000 00 00001 01 00101 02 
44 00000 00 00000 00 00001 01 00001 01 
45 00000 00 00000 00 01101 03 01101 03 
46 00000 00 00000 00 01111 04 01111 04 
47 00000 00 00000 00 00001 01 00001 01 
48 00000 00 00000 00 01101 03 01101 03 
49 00000 00 00000 00 00001 01 01100 02 
50 00000 00 00000 00 00000 00 00000 00 
51 00000 00 00000 00 00000 00 00000 00 
52 00000 00 00000 00 00000 00 00000 00 
53 00000 00 00000 00 00000 00 00000 00 
54 00000 00 00000 00 00000 00 00000 00 
55 00000 00 00000 00 00000 00 00000 00 
56 00000 00 00000 00 00000 00 00000 00 
57 00000 00 00000 00 00000 00 00000 00 
58 00000 00 00000 00 00001 01 00001 01 
59 00000 00 00000 00 00001 01 00001 01 
60 11101 04 11110 04 11101 04 11101 04 
61 00000 00 00000 00 00000 00 00001 01 
62 00000 00 00000 00 00001 01 01001 02 
63 00000 00 00000 00 00000 00 00000 00 
64 00100 04 11111 05 11111 05 11111 05 
65 11111 05 11111 05 01111 04 01111 04 
66 00000 00 00000 00 00000 00 00000 00 
67 00001 01 00001 01 01111 04 01111 04 
68 00000 00 01000 01 01001 02 01101 03 
69 11111 05 11111 05 11111 05 11111 05 
70 00000 00 00000 00 00000 00 00000 00 
71 00000 00 00000 00 00000 00 00000 00 
72 00000 00 00000 00 00001 01 00001 01 
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APPENDIX E (continued) 

Cartwheel 

Pretest Posttest 
55 Judge X Judge Y Judge X Judge Y 

01 00000 00 00000 00 00000 00 11001 03 
02 01000 01 00000 00 11000 02 11000 02 
03 00000 00 00000 00 00000 00 00000 00 
04 11001 03 11001 03 11000 02 11000 02 
05 00000 00 00000 00 01000 01 01000 01 
06 00000 00 00000 00 11001 03 11001 03 
07 00000 00 00000 00 11000 02 11000 02 
08 00000 00 00000 00 11 DOl 03 alDOl 02 
09 00000 00 00000 00 11000 02 11001 03 
10 00000 00 00000 00 11001 03 11001 03 
11 00000 00 00000 00 11001 03 11001 03 
12 01000 01 00000 00 01001 02 01001 02 
13 11000 02 11000 02 11100 03 11100 03 
14 01000 01 01000 01 11101 04 01101 03 
15 01100 02 01100 02 11111 05 11111 05 
16 11111 05 11111 05 11111 05 11111 05 
17 00000 00 00000 00 11001 03 11001 03 
18 00000 00 00000 00 00000 00 00000 00 
19 01000 01 00000 00 01100 02 01100 02 
20 00000 00 00000 00 01000 01 01000 01 
21 00000 00 00000 00 11000 02 11000 02 
22 11011 04 11011 04 11111 05 11111 05 
23 11000 02 01000 01 11100 03 11100 03 
24 00000 00 00000 00 01000 01 11000 02 
25 11111 05 11111 05 11111 05 11111 05 
26 00000 00 00000 00 01001 02 01001 02 
27 01000 01 01000 01 11101 04 11101 04 
28 00000 00 00000 00 01001 02 11000 02 
29 00000 00 00000 00 10001 02 01001 02 
30 00000 00 00000 00 11001 03 11001 03 
31 00000 00 00000 00 01001 02 01001 02 
32 00000 00 00000 00 01001 02 01001 02 
33 00000 00 00000 00 10001 02 11001 03 
34 00000 00 00000 00 00000 00 00000 00 
35 01000 01 01000 01 01000 01 01000 01 
36 00000 00 00000 00 11001 03 11010 03 
37 11100 03 11001 03 11111 05 11111 05 
38 00000 00 00000 00 11000 02 11000 02 
39 00000 00 00000 00 01000 01 01000 01 
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APPE~DIX E (continued) 

Cartwheel 

Pretest Posttest 
55 Judge X Judge Y Judge X Judge Y 

40 01000 01 01000 01 01000 01 11000 02 
41 11000 02 11000 02 01100 02 01100 02 
42 00000 00 00000 00 11011 04 11011 04 
43 11011 04 11001 03 11111 05 11111 05 
44 00000 00 00000 00 01100 02 01100 02 
45 00000 00 00000 00 11001 03 11001 03 
46 01100 02 01100 02 11110 04 11111 05 
47 00000 00 00000 00 11101 04 11101 04 
48 00000 00 00000 00 11101 04 01101 03 
49 01100 02 01110 03 11111 05 11111 05 
50 00000 00 00000 00 10001 02 11001 03 
51 00000 00 00000 00 11001 03 11001 03 
52 00000 00 00000 00 11001 03 11001 03 
53 00000 00 00000 00 11001 03 11001 03 
54 00000 00 00000 00 11001 03 11001 03 
55 00000 00 00000 00 11001 03 11001 03 
56 00000 00 00000 00 11101 04 11101 04 
57 00000 00 00000 00 10001 02 10001 02 
58 00000 00 00000 00 00001 01 00001 01 
59 00000 00 00000 00 11001 03 11001 03 
60 11001 03 11001 03 11111 05 11111 05 
61 00000 00 00000 00 01000 01 01000 01 
62 11101 04 01101 03 01000 01 01000 01 
63 00000 00 00000 00 11000 02 11000 02 
64 01000 01 01000 01 01000 01 01000 01 
65 11111 05 01111 04 11111 05 01111 04 
66 01000 01 01000 01 01000 01 01000 01 
67 01000 01 01000 01 01000 01 01000 01 
68 11000 02 11000 02 11111 05 11111 05 
69 11111 05 11111 05 11111 05 11111 05 
70 00000 00 00000 00 11000 02 01000 01 
71 00000 00 00000 00 11000 02 11000 02 
72 00000 00 00000 00 01001 02 01001 02 
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Straight 
"'T1 

Head Tuck 0 
""'S 
~ 

Hd. Not Mat 
SlJ 
-s 
~ 

Back Round ;:;0 
0 
--' 

To Feet --' 

Total 
--I 

Good Bal. - 3" 
s:: 
3 
C"' 
--' 

Legs Together ::r:: 
CD 

...... ::r=-
::s -c 
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SlJ 
~ 
(/) 

<..0 ""0 
m 

V> z 1.0 

Back Arched 
c-t 
QI 
:::5 

(') CI W 
0 -""'5 >< 

Hands 6-8 11 ~ CD 
"'T1 

V> 

Total ::T 
CD 
CD 

Straight Line c-t 

Push Off l-ft. g\ 
Hips Vert. Over -s 

c-t 
~ 

Legs Straight 
=r 
CD 
CD 
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Bal. at End 
Total 
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APPENDIX F (continued) 

Forward Roll Headstand Cartwheel 
s-

o OJ 
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34 
35 
36 
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39 
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44 
45 
46 
47 
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51 
52 
53 
54 
55 
56 
57 
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59 
60 
61 
62 
63 
64 
65 
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APPENDIX G 

Judges' Combined Scores 

Pretest Posttest 
Forward Head- Cart- Forward Head- Cart-

SS Roll stand wheel Roll stand wheel 

01 10000 01 00000 00 00000 00 00000 00 00000 00 00000 00 
02 22220 08 00000 00 01000 01 22220 08 01002 03 22000 04 
03 22220 08 00000 00 00000 00 22020 06 00000 00 00000 00 
04 22220 08 00000 00 22002 06 22222 10 00000 00 22000 04 
05 22200 06 00000 00 00000 00 22220 08 00002 02 02000 02 
06 22020 06 00000 00 00000 00 22220 08 00000 00 22002 06 
07 21010 04 00200 02 00000 00 22220 08 00202 04 22000 04 
08 22220 08 00000 00 00000 00 22220 08 00000 00 12002 05 
09 22020 06 00000 00 00000 00 21020 05 00000 00 22001 05 
10 11010 03 00000 00 00000 00 22220 08 00000 00 22002 06 
11 20000 02 00000 00 00000 00 22122 09 00002 02 22002 06 
12 22120 07 00000 00 01000 01 22220 08 00002 02 02002 04 
13 22120 07 00000 00 22000 04 22220 08 00000 00 22200 06 
14 22000 04 00000 00 02000 02 22020 06 00000 00 12202 07 
15 22220 08 00200 02 02200 04 22222 10 01022 05 22222 10 
16 21000 03 00000 00 22222 10 22222 10 00002 02 22222 10 
17 02020 04 00000 00 00000 00 22220 08 00000 00 22020 06 
18 22020 06 00000 00 00000 00 22220 08 00002 02 00000 00 
19 22210 07 00200 02 01000 01 22020 06 00202 04 02200 04 
20 22220 08 00000 00 00000 00 22221 09 00002 02 02000 02 
21 22120 07 00200 02 00000 00 22222 10 00101 02 22000 04 
22 22020 06 00000 00 22022 08 22022 08 00001 01 22222 10 
23 22220 08 00000 00 12000 03 22020 06 00002 02 22200 06 
24 22020. 06 00000 00 00000 00 22120 07 00000 00 21000 03 
25 22221 09 11112 06 22222 10 22222 10 22202 08 22222 10 
26 22220 08 00000 00 00000 00 22222 10 00000 00 02002 04 
27 22022 08 00002 02 02000 02 22222 10 22222 10 22202 08 
28 22010 05 22222 10 00000 00 22222 10 02222 08 12002 05 
29 10011 03 00000 00 00000 00 22020 06 00001 01 11002 04 
30 00000 00 00002 02 00000 00 22020 06 00002 02 22002 06 
31 22110 06 00000 00 00000 00 22022 08 01102 04 02002 04 
32 22120 07 00000 00 00000 00 21012 06 00002 02 02002 04 
33 22220 08 00000 00 00000 00 22021 07 00000 00 21002 05 
34 20010 03 00000 00 00000 00 22022 08 00001 01 00000 00 
35 22220 08 00000 00 02000 02 22220 08 00001 01 02000 02 
36 00000 00 00000 00 00000 00 22020 06 00002 02 22011 06 
37 22022 08 00000 00 22101 06 22020 06 02222 08 22222 10 
38 20000 02 00202 04 00000 00 22222 10 22222 10 22000 04 
39 21010 04 00001 01 00000 00 22222 10 00000 00 02000 02 
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APPENDIX G (continued) 

Pretest Posttest 
Forward Head- Cart- Forward Head- Cart-

SS Roll stand wheel Roll stand wheel 

40 22010 05 00200 02 02000 02' 22221 09 01002 03 12000 03 
41 22121 08 00000 00 22000 04 22222 10 00002 02 02200 04 
42 21000 03 00000 00 00000 00 22220 08 02202 06 22022 08 
43 21010 04 00000 00 22012 07 22022 08 00102 03 22222 10 
44 22020 06 00000 00 00000 00 22020 06 00002 02 02200 04 
45 22000 04 00000 00 00000 00 22222 10 02202 06 22002 06 
46 22220 08 00000 00 02200 04 22020 06 02222 08 22221 09 
47 22020 06 00000 00 00000 00 22220 08 00002 02 22202 06 
48 10000 01 00000 00 00000 00 22222 10 02202 06 12202 07 
49 22120 07 00000 00 02210 05 22220 08 02201 05 22222 10 
50 22020 06 00000 00 00000 00 22220 08 00000 00 21002 05 
51 22020 06 00000 00 00000 00 22020 06 00000 00 22002 06 
52 21020 05 00000 00 00000 00 22020 06 00000 00 22002 06 
53 20020 04 00000 00 00000 00 22220 08 00000 00 22002 06 
54 01020 03 00000 00 00000 00 11020 04 00000 00 22002 06 
55 22120 07 00000 00 00000 00 22120 07 00000 00 22002 06 
56 22020 06 00000 00 00000 00 22220 08 00000 00 22202 08 
57 20000 02 00000 00 00000 00 22020 06 00000 00 20002 04 
58 22000 04 00000 00 00000 00 22220 08 00002 02 00002 02 
59 20020 04 00000 00 00000 00 22220 08 00002 02 22002 06 
60 22220 08 22211 08 22001 05 22222 10 22202 08 22222 10 
61 22000 04 00000 00 00000 00 22020 06 00001 01 02000 02 
62 22220 08 00000 00 12202 07 22222 10 01002 03 02000 02 
63 22020 06 00000 00 00000 00 22221 09 00000 00 22000 04 
64 22022 08 22122 09 02000 02 22220 08 22222 10 02111 05 
65 22220 08 22222 10 12222 09 22221 09 02222 08 12222 09 
66 22020 06 00000 00 02000 02 22120 07 00000 00 02000 02 
67 22220 08 00002 02 02000 02 22222 10 0222 08 02000 02 
68 22221 09 01000 01 22000 04 22222 10 02102 05 22222 10 
69 22222 10 22222 10 22222 10 22222 10 22222 10 22222 10 
70 22011 06 00000 00 00000 00 22222 10 00000 00 02000 02 
71 22220 08 00000 00 00000 00 22110 06 00000 00 22000 04 
72 22000 04 00000 00 00000 00 22021 07 00002 02 02002 04 
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APPENDIX H 

Three Pre- and Posttest Scores of the Subjects 

Forward Roll Headstand Cartwheel 
SS Pre Post Pre Post Pre Post 

01 01 00 00 00 00 00 
02 08 08 00 03 01 04 
03 08 06 00 00 00 00 
04 08 10 00 00 06 04 
05 06 08 00 02 00 02 
06 06 08 00 00 00 06 
07 04 08 02 04 00 04 
08 08 08 00 00 00 05 
09 06 05 00 00 00 05 
10 03 08 00 00 00 06 
11 02 09 00 02 00 06 
12 07 08 00 02 01 04 
13 07 08 00 00 04 06 
14 04 06 00 00 02 07 
15 08 10 02 05 04 10 
16 03 10 00 02 10 10 
17 04 08 00 00 00 06 
18 06 08 00 02 00 00 
19 07 06 02 04 01 04 
20 08 09 00 02 00 02 
21 07 10 ,02 02 00 04 
22 06 08 00 01 08 10 
23 08 06 00 02 03 06 
24 06 07 00 00 00 03 
25 09 10 06 08 10 10 
26 08 10 00 00 00 04 
27 08 10 02 10 02 08 
28 05 10 10 08 00 05 
29 03 06 00 01 00 04 
30 00 06 02 02 00 06 
31 06 08 00 04 00 04 
32 07 06 00 02 00 04 
33 08 07 00 00 00 05 
34 03 08 00 01 00 00 
35 08 08 00 01 02 02 
36 00 06 00 02 00 06 
37 08 06 00 08 06 10 
38 08 10 04 10 00 04 
39 04 10 01 00 00 02 
40 05 09 02 03 02 03 
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APPENDIX H (continued) 

Forward Roll Headstand Cartwheel 
SS Pre Post Pre Post Pre Post 

41 08 10 00 02 04 04 
42 03 08 00 06 00 08 
43 04 08 00 03 07 10 
44 06 06 00 02 00 04 
45 04 10 00 06 00 06 
46 08 06 00 08 04 09 
47 06 08 00 02 00 06 
48 01 10 00 06 00 07 
49 07 08 00 05 05 10 
50 06 08 00 00 00 05 
51 06 06 00 00 00 06 
52 05 06 00 00 00 06 
53 04 08 00 00 00 06 
54 03 04 00 00 00 06 
55 07 07 00 00 00 06 
56 06 08 00 00 00 08 
57 02 06 00 00 00 04 
58 04 08 00 02 00 02 
59 04 08 00 02 00 06 
60 08 10 08 08 05 10 
61 04 06 00 01 00 02 
62 08 10 00 03 07 02 
63 06 09 00 00 00 04 
64 08 08 09 10 02 02 
65 08 09 10 08 09 09 
66 06 07 00 00 02 02 
67 08 10 02 08 02 02 
68 09 10 01 05 04 10 
69 10 10 10 10 10 10 
70 06 10 00 00 00 02 
71 08 06 00 00 00 04 
72 04 07 00 02 00 04 
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A STUDY OF CROSS-AGE TUMBLING TEACHING 

TO FIRST GRADE STUDENTS 

by 

Donald Randolf Grimes 

(ABSTRACT) 

Much has been written about the potential resource that 

tutors might represent in our present educational system. However, 

very little scientific research could be found on this topic in the 

physical education field. This lack of evidence concerning the 

potential usefulness and effectiveness of tutors in physical educa

tion, particularly at the elementary school level, provided the 

impetus to conduct the present study. 

The purposes of this study were: 1) To investigate the ef

fects of four factors, tutee sex, tutor sex, tutor grade level, and 

tutor tumbling ability, on a cross-age tumbling teaching program for 

first grade students. In addition, all first order factor inter

actions were studied for effect. And, 2) To compare the skill gains 

of those subjects taught by an upper grade tutor, fourth and sixth, 

to the gains of those taught by a physical education specialist. 

The data were collected during the spring of the 1976-77 

academic year at W. H. Keister Elementary School in Harrisonburg, 

Virginia. Seventy-two first grade subjects participated in the 

study, with boys and girls equally represented. Eight upper grade 



tutors were selected for the study according to the eight various 

combinations of the three tutor factors studied for effect; male-

female, fourth-sixth grade, and low-high tumbling ability. 

The seventy-two subjects were pretested for the ability to 

perform the three tumbling skills of forward roll, headstand, and 

cartwheel through the use of the Jarvis Tumbling Test (1967). The 

performances were recorded by a video cassette recorder and scored 

by two judges. Subjects were randomly assigned to either one of the 

eight tutors' groups or to the specialist's group and given instruc

tion on the three skills three days a week for six weeks. After 

which, they were posttested for skill gain. 

A six-week cross-age instructional program in tumbling skills 

was found to increase proficiency in performing the skills, with some 

increases more pronounced than others. For all subjects, the test 

score increase percentages from pre- to posttest were 38 percent for 

the forward roll, 155 percent for the headstand, and 209 percent for 

the cartwheel. 

A four-way factorial MANCOVA was applied to the data in order 

to investigate the effects of the four factors upon mean score change 

from pre- to posttest, using the .05 level of confidence for signifi
I 

cance. Factor one was tutee sex, factor two was tutor sex, factor 

three was tutor grade level, and factor four was tutor tumbling 

ability. The analysis of data revealed that the only factor to have 

a significant effect was tutor grade level. Those subjects with a 

sixth grade tutor scored significantly higher on the tests than those 



with a fourth grade tutor. None of the first order interactions 

between the four factors produced any significant effects on the 

groups' test scores. 

A one-way ANOVA was used to analyze data for any significant 

group differences in test score gains between the eight tutors' 

groups and one specialist's group. No significant difference was 

found between the tutors' groups' performances and those of the 

specialist's group. 


