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Because the child with minimal brain dysfunction has 

problems perceiving the world around him, and as a result, 

is hindered in the learning process; the purpose of this 

study was to determine the effect of two different methods of 

instruction in and practice of two series of similar loco-

motor skills upon the ability of children with minimal brain 

dysfunction to switch from one activity to another within 

each series. Specifically, the answers to the following 

questions were sought: 

1. Because of dissociation, would these children be 

better able to learn and retain two similar series of loco-

motor patterns if both series were taught through an approach 

of massed or distributed practice? ; 

2. Would the child's tendency to perseverate diminish 

if taught through a massed or distributed approach? 

The subjects for this study were thirty-nine elementary-

aged children who had been classified as children with 

minimal brain dysfunction, either through medical or educa-

tional evaluations. An adaptation of a motor evaluation 



sheet suggested by Valett was used to measure the perfor-

mance of all subjects on each of six individual locomotor 

skills and two series of locomotor patterns, which were a 

combination of those skills that were similar in nature. 

The individual locomotor skills included the run, gallop, 

skip, hop left, hop right, and jump; Series I consisted of 

the run, gallop, and skip and Series II consisted of the hop 

left, hop right, and jump. A pretest was given to all chil-

dren prior to any instruction; and three posttests were 

given immediately, one week, and three weeks following in-

struction. The subjects had been.randomly divided into 

three groups. (Groups one and two had twelve children; 

group three had fifteen.) Group one received instruction in 

and practice on a massed basis and group two on a distributed 

basis; while group three had no physical activity. The first 

week group one was instructed in and practiced hopping right, 

hopping left, and jumping and switching among these skills, 

and running, galloping, and skipping skills and switching 

among these the second week. Group two received instruction 

in and practiced all six skills and switching among the two 

groups of similar activities for two weeks. Group three re-

ceived no instruction or practice. 

The data were analyzed by using a three by four 
< 

Factorial Analysis of Variance with Repeated Measures. It 

was found that there was no significant differences among 

groups, but that there was a significant difference between 



tests. Further analysis using the Newman Keuls Test showed 

that significant gains were made between the pretest and 

the first posttest and that it was made by both experimental 

groups, as opposed to the control group. 

Based on the findings, the following conclusions were 

drawn: 

1, Although practice is preferred to no practice, there 

is no preferred approach to teaching a series of locomotor 

skills to children with minimal brain dysfunction, when 

considering it on a massed or distributed basis. 

2, The influence of dissociation is not necessarily 

affected by a massed or distributed approach, but did tend 

to diminish with practice. 

3, Perseveration did not seem to be an important 

factor in the performance of a series of locomotor skills, 

v f . C . 
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CHAPTER I 

INTRODUCTION 

One of the more perplexing problems .in education which 

has come into the forefront within the last decade is that 

of the "slow learner" (an underachiever). Much work and 

research in the area of special education has been devoted 

to the mentally retarded, to the emotionally disturbed, and, 

more recently, to the culturally disadvantaged. Too often 

the "slow learner" has been thrown into the general education 

program where he is unable to learn; and as a result, is 

classified as one of the previously mentioned groups. Ac-

cording to Tarnopol (6, p. 43), it was not until 1965 that 

several professions acquired sufficient knowledge to enable 

them to come to some understanding of this child. Kephart 

(4; 5, p. 5) agrees with this when he mentions the fact that 

these children have been in the schools for years, but it 

has only been of late that anyone has identified or described 

the nature of their problems. He further states that too 

often this child comes into the general education program 

unable to perform in the regular classroom. 

Johnson and Myklebust (3, pp. 5-8) go into an extensive 

discussion of the various terms used to describe the "slow 

learner" such as "minimal brain damage, Strauss Syndrome, 



perceptually handicapped, minimal brain cerebral dysfunction 

syndrome, and psychoneurological learning disability." 

However, they consider minimal brain dysfunction as the most 

appropriate term. Tarnopol, in reporting the conclusion of 

the Task Force One of the National Project on Minimal Brain 

Dysfunction in Children, gives the basis for using the term 

as follows: 

1. Brain dysfunction can manifest itself 
in varying degrees of severity and can involve 
any or all of the more specific areas e.g. motor, 
sensory, or intellectual. This dysfunctioning 
can compromise the affected child in learning 
and behavior. 

2. The term minimal brain dysfunction will 
be reserved for the child whose symptomology 
appears in one or more of the specific areas of 
brain function, but in mild, or subclinical form, 
without reducing overall intellectual functioning 
to the subnormal range . . . (6, p. 6). 

Johnson and Myklebust give criteria that distinguish this 

group as follows: 

. . . in those having psychoneurological learning 
disability, it is the fact of adequate motor 
ability, average or high intelligence, adequate 
hearing and vision, and adequate emotional ad-
justment together with a deficiency in learning 
that constitutes the basis for homogeneity (3, 

P' 9) . 

Presently, the trend is to consider the "slow learner" 

as one who has a learning disability. Frierson and Barbe 

(5, p. 4) define this term as "a demonstrated inability to 

perform a specific task normally found within the capability 

range of individuals of comparable mental ability." As a 

result, the terms ."Strauss Syndrome" and "minimal brain 



injury syndrome" are used to describe certain character-

istics of behavior such as hyperactivity, perseveration, and 

conceptual deficits which are characteristic of the children 

who have a learning disability, yet who are not mentally 

deficient. Since there is a variation in the terminology 

presently found in the literature, the investigator would 

like to establish the frame of reference for the present 

study. The terms "minimal brain dysfunction" and "learning 

disability," as described previously, are the terms which-

will be used in this study to refer to the "slow learner." 

As previously mentioned, there are certain basic 

behavioral and psychological characteristics by which the 

child with minimal brain dysfunction can be recognized. 

Cruickshank (2, p. 3) mentions, however, that no child will 

have all of these characteristics, nor will each child 

necessarily exhibit the same ones or to the same degree. 

Cruickshank (2, p. 4) identifies the following six factors 

as psychological characteristics of these children: "dis-

tractibility, motor disinhibition, dissociation, disturbance 

of figure-background relationships, perseveration, and 

absence of a well-developed self-concept and body-image." 

Kephart (4, p. 15), in essence, agrees with these, but he 

adds the characteristic of hyperactivity. It is on these 

general behavioral and psychological factors that educators 

need to focus their attention because the inability of the 

child with learning disabilities to perceive the world 



around him as the average person does greatly affects his 

ability to learn. Since these behavioral and psychological 

characteristics greatly influence the learning process, edu-

cators need to concern themselves not only with the charac-

teristics but also the educational experiences that will 

help the child overcome the handicapping influence of these 

disabilities. Two characteristics of particular importance 

are dissociation and perseveration. Dissociation causes the 

child with learning disabilities, or minimal brain dysfunction, 

to overlook details or to focus his attention on them to 

the point of not being able to see details in relation to 

the whole. He may work on a page of arithmetic problems, 

but add where he was supposed to subtract because of his 

inability to discriminate the parts in relation to the 

whole. Perseveration causes the child with minimal brain 

dysfunction to be unable to voluntarily switch from one 

activity or task to another. Thus, the child may be unable 

to switch from one spelling word to another when trying to 

learn a series of spelling words, or he may put down the 

same answer for several problems when he is working on a 

sheet of arithmetic problems. 

In the area of physical education, there is much to be 

considered when dealing with the child with learning dis-

abilities. Chaney and Kephart (1, p. 4) are very strong in 

emphasizing the fact that the motor system is the initial 

system in the developmental sequence. They state that 



learning is not only developmental, but that the first 

aspect of the neurological system to develop is the motor 

system and that the first learnings of the human organism 

are motor in nature. Children with minimal brain dysfunction 

often show signs of slower or retarded motor development, 

which may also cause them to have more difficulty in 

generalizing motor tasks. Thus, it is considerably harder 

for them to transfer from the specific task (skip) to the 

larger concept (skipping across the room). A child with 

such a learning problem, in trying to skip across the room 

in which there is a chair in his path, would be concentrat-

ing so completely on the task of skipping that his encounter-

ing the chair completely interrupts his ability to perform 

the motor task of skipping. In light of the characteristics 

of dissociation and perseveration, the child with minimal 

brain dysfunction will have difficulty executing various 

similar motor tasks because of his inability to discriminate 

closely enough the difference between them; or he may tend 

to perseverate while performing a particular motor task. 

Thus, when the child is asked to perform a series of similar 

motor patterns in one generalized movement, he either is 

unable to distinguish between the similar components; or he • 

continually repeats one specific aspect of the series, thus 

preventing him from switching from one motor pattern to 

another. 



Statement of the Problem 

. The child with minimal brain dysfunction has problems 

perceiving the world around him which hinders the learning 

process, and as a result, causes great confusion and frustra-

tion. Because of his hyperactivity and unusually short 

attention span, he has difficulty concentrating for any 

period of time. His dissociation causes him to be unable to 

differentiate from activities that are similar in execution 

and his tendency to perseverate causes him to repeat an 

action rather than voluntarily continue on to the next task. 

Much research has been done to show that an improvement in 

achievement in motor skills is directly related to an im-

provement in achievement in school, and much research has 

been done in the area of types of activities that are bene-

ficial to the child with minimal brain dysfunction. However, 

there appears to be a limited attempt to determine if one 

approach to presenting activities is more conducive to learn-

ing than another. 

Purpose of the Study 

The purpose of this study was to determine the effect 

of two different methods of instruction in and practice of 

two series of similar locomotr activities upon the ability 

of children with minimal brain dysfunction to switch from 

one activity to another within each series. Specifically, 

the answers to the following questions were sought: 



1. Because of dissociation, will these children be 

better able to learn and retain two similar series of 

locomotor patterns if both series are taught through an 

approach of massed or distributed practice? 

2. Will the child's tendency to perseverate diminish 

if taught through a massed or distributed approach? 

Definition Terms 

The following description of the subjects with which 

the investigator worked is given for purposes of further 

clarification, even though the terms "minimal brain dys-

function" and "learning disability" have been previously 

defined. The subjects were elementary age children who 

showed an inability to function within the•range of capabili-

ties of those of comparable mental ability. They tended to 

show disturbances in perception, thinking, and emotional 

behavior which may have resulted from brain damage as diag-

nosed by a medical doctor or seeming neurological impairment 

which may have been indicated by certain psychological and 

educational tests designed to screen such problems. This 

did not include children with learning problems which stem 

primarily from hearing, visual, or motor handicaps, emo-

tional disturbances, or environmental disadvantage. 

Two other terms widely used in the area of physical 

education which also need to be defined for clarification 

purposes are "massed" and "distributed practice." "Massed 
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practice," as used in this study, involves the practice of 

a few skills or activities similar in nature for a greater 

duration of time. "Distributed practice," as used in this 

study, involves the practice of several skills or activities, 

not necessarily similar in nature, for a shorter period of 

time. 

Limitations of the Study 

This study was limited by the fact that children with 

minimal brain dysfunction tend to perform very inconsistently 

and that many of them started or changed medication, which 

could also affect their performance. 
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CHAPTER II 

REVIEW OF LITERATURE 

Although the terms "massed" and "distributed" are being 

used in the present study to distinguish the two experimental 

treatments, the nature of these treatments is' related to 

several other approaches in presenting learning tasks. 

Since a review of literature revealed almost no other studies 

directly related to the present investigation, information 

will be presented which deals with areas related to massed 

and distributed practice, part and whole teaching methods, 

mentally retarded children, and children with minimal brain 

dysfunction. 

Massed and Distributed Practice 

Singer (12, p. 188) discusses the problem of practice 

schedules and their relationship to learning a motor task. 

He states that there are four main considerations with re-

gard to practice schedules which must be kept in mind in 

order to find the one which would best meet the needs of 

the situation. These four considerations are (1) complexity 

of the task, (2) physical demand of the task in relation to 

fatigue, (3) beginning and advanced players in relation to 

attention span (advanced players tend to be able to concen-

trate longer on the task), and (4) the fact that gross motor 

10 
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skills can be learned easier with intertrial rests than 

other types (non-sense words, series, etc.). In general, 

studies by Knapp and Dixon (6, pp. 331-336), Massey (7, 

pp. 189-201), Murphy (9, pp. 150-162), and Oxendine (10, 

pp. 307-315) indicated that shorter practice periods with 

rest intervals were better for the acquisition of motor 

skills. On the other hand, Singer (12, pp. 193-194) dis-

cusses the fact that the above concept concerning massed 

and distributed practice does not necessarily hold true when 

retention as well as skill acquisition is considered. Thus, 

one can see that learning and retention are contingent on 

several factors within the realm of practice schedules, and 

that there is a need to see which are present in order to 

determine the "best schedule." 

Singer (11, pp. 68-77) had three groups practice a 

novel basketball skill (shooting a bas.ketball 100 times) , 

with one group on a practice schedule of 20 shots with 

5-minute rest intervals, a second group on a schedule of 20 

shots with 24-hour rest intervals, and a third group with 

100 shots at one practice session. His study revealed that 

the second group did better on performance than did groups 

one and three. The first two post-tests which were adminis-

tered one day and one week after the practice schedules 

showed no significant differences in scores. However, the 

third post-test, administered one month after practice, 



12 

showed that group three performed better than the first and 

second groups. 

Carron (2, pp. 481-489), using the peg turn as a motor 

task, found that distributed practice was better for per-

formance, but not necessarily for the amount learned. His 

study seemed to indicate that reminiscence depends upon what 

stage it occurs in practice, not upon the amount of rest. 

In their study, Fishman and Keller (5, pp. 290-296) 

programmed spelling words to twenty-nine fifth graders and 

found that massed presentation and practice was better for 

performance on the second and third day, but distributed 

presentation and practice was more effective for retention. 

Using the stabliometer and the ladder climb as motor 

tasks, Stelmach (13, pp. 198-202) had four groups practice 

one of the two tasks the same amount of time but on either 

a massed or distributed practice schedule. He found that 

the massed group performed poorer, but after rest, when all 

groups performed these tasks on a distributed schedule, all 

groups had learned the task and performed as well. Thus, 

learning seemed to be a function of the number of trials and 

independent of practice conditions. 

Part and Whole Teaching Methods 

In every field proper progression is an important 

factor to the teaching-learning process; and one aspect of 

this factor which is very important, especially to children 
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with minimal brain dysfunction, is the sequence of learning 

a particular task. As a result, studies have been conducted 

to see if material should be taught as a whole or broken 

down into sequences or parts. It is generally considered 

better to teach simpler skills by the whole method and the 

more complex skills by the part method. Anderson (1, pp. 207-

214) seemed to substantiate this in his study which involved 

fifty-four first graders solving "concept-attainment" prob-

lems, using either a part-task or whole-task method. He 

found that on complicated tasks, the part-task method (which 

broke the problems into their various parts) was more con-

ducive to better performance and retention. 

Mentally Retarded Children 

In the area of special education, very little has been 

done with children with minimal brain dysfunction, as far 

as practice schedules and methods of instruction are con-

cerned. However, a considerable amount of research has been 

conducted in this area with retarded children; and, although 

retarded children and children with minimal brain dysfunction 

are not the same, one can benefit from the research done in 

this area with retarded children. For this reason, the in-

vestigator reviewed literature in this area in order to see 

if any information found might be of indicative value to 

this study. 
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Drowatzky (4, pp. 32-38) used a photoelectric pursuit 

rotor tracking task with three possible practice schedules— 

massed, distributed with twenty-second rest periods, and 

distributed with two-minute rest periods. He found that 

distributed practice was better for the retarded children, 

but only for performance, not retention. His results im-

plied that the retardate may even be penalized by initially 

trying to learn a new task through massed practice, but that 

once the task had been initially grasped, a massed practice 

schedule seemed better for retention. The normal subjects, 

however, learned best through a distributed practice, with 

the two-minute interval between trials being significantly 

more effective. Vergason (14, pp. 589-594) found that 

retardates seemingly have as good a memory as normal chil-

dren when the teaching process is appropriate and that they 

can learn as easily as normal children. However, it seemed 

that their retention rates are poorer when compared to the 

threshold than those of normal children. More in line with 

this study, Dent and Johnson (3, pp. 533-536) tried to 

determine if dull (teachable and organically impaired) sub-

jects benefited from a massed or distributed practice 

schedule. They found that distributed practice was more 

beneficial to learning. 
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Children with Minimal Brain Dysfunction 

The last related area deals with the relation of motor 

training to mental task achievement, an area that has become 

an important consideration to the physical educator. One 

such study by McCormick and others (8, pp. 627-633) investi-

gated the relationship between motor skills and abilities 

and reading achievement in children with minimal brain dys-

function. They tested the reading achievement of forty-two 

subjects by the Lee-Clark Reading Test. The children were 

then divided into three groups, one receiving perceptual-

motor training, a second group receiving regular physical 

education, and the third group having no physical activity, 

thus serving as a control group. They, found that those who 

went through a specific motor training program did much 

better than those who had not. Because studies of this 

nature seem to indicate the importance of perceptual-motor 

training, it is important to meet the needs of these children 

in the area of physical education with the overall result of 

helping them in their total educational experience. 
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CHAPTER III 

PROCEDURES 

The purpose of this study was to determine the effects 

of two different methods of teaching upon the performance of 

minimally brain-damaged children on two series of locomotor 

skills. A pre-test was given to all children prior to any 

experimental treatment. After randomly dividing the thirty-

nine children into three groups, experimental treatments 

were given to two of the groups. Then three post-tests were 

given to all three groups immediately following the termina-

tion of the experimental treatment, one week following and 

three weeks following experimental treatment, in order to 

see if any learning and retention had taken place. 

Subjects 

The subjects for this study were thirty-nine children 

from the Dallas Research Center for Learning who have been 

classified as children with minimal brain dysfunction. The 

evaluation and referral of these children can be from one of 

two sources: (1) the Dallas Independent School District's 

psychological services, or (2) the Children's Medical 

Center, which includes a diagnostic and evaluation clinic, 

a comprehensive care clinic, and a mental retardation evalua-

tion team. The children have been given a battery of tests 

18 
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as a part of the evaluation, of which all have had the fol-

lowing: Wechsler Intelligence Scale for Children, Wide 

Range Achievement Test, Spache Diagnostic Reading Scale, 

Gates-McGintie Reading Test, Hutt-Briskin-Bender Gestalt 

Test, Purdue Perceptual-Motor Test, Frostig Test for Visual 

Perception, and hearing and vision screening. Most of the 

children have also had the following battery of tests: The 

Illinois Test of Psycholinguistic Abilities, Wepman Test of 

Auditory Perception, Lincoln-Oseretsky Motor Development 

Test, Peabody Picture Vocabulary Test, Goodenough "Draw-*a-

Man Test of Intelligence," Rhode Sentence Completion Test, 

Make a Picture Story Test, and the Rorschach Test. The 

children had no scheduled physical education and therefore 

were only involved in mental tasks while at school. 

Selection of the Measuring Instrument 

Because of the characteristics associated with the 

learning problems of children with minimal brain dysfunction, 

the investigator felt that the motor tasks used should be of 

a basic nature. The selection of a measuring instrument to 

measure progress posed something of a problem. Although 

there have been instruments developed to measure certain 

aspects of motor performance, none could be found which 

dealt with the specific tasks used in this study. It was 

therefore necessary to adapt one which would be appropriate. 

The instrument was based on a gross motor evaluation sheet 

as suggested by Valett (2, p. 6). 
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The measuring instrument selected was used to measure 

performance of all subjects on each of six individual 

locomotor skills and two series which were a combination .of 

those skills that were similar in nature. The individual 

locomotor skills included hop right, hop left, jump, run, 

gallop, and skip; while the two series consisted of run, 

gallop, and skip in series I and hop right, hop left, and 

jump in series II. Each child was asked to perform each of 

the individual locomotor skills, one at a time; and then, 

each was asked to continue in a circle and switch on 

command from one locomotor skill to another within each 

series. An appropriate score was given for each child for 

his performance on each of the six individual items and his 

ability to switch from one skill to another within each 

series. The score for each item was based on a range of 

0-100, the divisions being as follows: 

0- 4 . . . very weak 

5- 24 . . . weak 

25- 74 . . . average 

75- 94 . . . strong 

95-100 . . . very strong 

The criteria for determining the correct and/or incorrect 

elements executed as the child performed each motor task 

were based on the suggestions of Godfrey and Kephart (1, 

pp. 41-78). Suggestions given as to possible deviations, 

as well as correct elements of execution served as a 
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guideline for evaluation, with the differentiating and 

deviating factors being in the areas of body position, 

jerkiness of movements, and head and arm position. 

Pilot Study 

Because the measuring instrument used in this study was 

a modification of one used by Valett, it was necessary to 

run a pilot study in order to determine reliability and ob-

jectivity of the instrument. This was done with two groups 

of children, one group consisting of nine children enrolled 

in a class for children with minimal brain dysfunction and 

the second group consisting of twenty-four (three boys and 

three girls from each of grades three through six) enrolled 

in a regular elementary school. Two graduate assistants 

worked with the investigator, one evaluating the regular 

group and one evaluating the group with minimal brain dys-

function. Both groups took the test twice, with approxi-

mately a week elapsing between the two testing periods. A 

Rank-Difference Correlation was used to determine the objec-

tivity of the test. Results of both tests are shown in 

Table I. Then a Rank-Difference Correlation was used to 

compare scores between the first and second test, as scored 

by the investigator, so that a reliability coefficient could 

be obtained. The results are shown in Table II. 
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TABLE I 

RESULTS OF RANK-DIFFERENCE CORRELATION USED TO DETERMINE 
OBJECTIVITY 

Rank-Difference Correlation Coefficient 

Minimal Brain 
Regular Group Dysfunction Group 

Task First Test Second Test First Test Second Test 

1. Hop Right .67 .73 .53 .60 

2. Hop Left .78 .72 •
 00
 

.36 

3. Jump .40 .59 .37 .75 -

4. Run .60 .77 .82 .74 

5. Gallop .23 .72 .75 .75 

6. Skip .27 .62 .89 .75 

7. Series I .53 .46 .25 .80 

8. Series II .25 .70 .32 .60 

TABLE II 

RESULTS OF RANK-DIFFERENCE CORRELATION USED TO DETERMINE 
RELIABILITY 

Task 

Rank-Difference 
Correlation Coefficient 

Task Regular Group 
Minimal Brain 

Dysfunction Group 

1. Hop Right .38 

00 • 

2. Hop Left .45 .79 

3. Jump .28 

in 
00 • 

4. Run .62 

i—i • 

5. Gallop 1 • o
 

.51 

6. Skip .46 .79 

7. Series I .60 .53 

8. Series II .54 .01 
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Test Administration 

Pre-Test 

The investigator observed the children for two mornings 

so as to become familiar with the children and they with her. 

Then, each child was tested by the investigator prior to any 

experimental treatment, the investigator being able to test 

between eight to ten children each hour. The pre-testing 

was done in the morning for approximately one and one-half 

hours and took three days to complete. All testing was done 

in the recreation room of the Dallas Research Center for 

Learning, where the children were taken two at a time in 

order to facilitate the explanation and save time by sending 

the first child back for another while the second was being 

tested. This was done until all children in the five class-

rooms had been tested. 

Post-Tests 

Three series of•post-tests were given to each of the 

three groups and each was conducted in the same manner as 

the pre-test. The first post-test was given immediately 

after instruction, the second one week following, and the 

third three weeks following instruction in each given series 

of activities. The schedule for the three post-tests is 

shown in Table III. 
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SCHEDULE OF THE THREE POST-TESTS 
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Group 

Week 

Group I II III IV V 

I In. Series 
II 

P, Series 
II 

In. Series 
I 

P. Series 
1 I 

P~ Series 
/ X! 

P» Series 
^ I 

P_ Series 
II 

P_ Series 
I 

II In. Series 
I & II 

In. Series 
I & II 

P1 Series 
I & II 

P_ Series 
I & II 

P_ Series 
I & II 

III P.. Series 
I & II 

P_ Series 
I & II 

P_ Series 
I & II 

Key: In.—instruction in a particular activity; P. 
first post-test, given immediately after instruction; 
—second post-test, given one week after instruction; P^--

third post-test, given three weeks after instruction; 
Series I—series involving run, gallop, skip; Series II— 
series involving hop right, hop left, jump. 

Experimental Design 

Group Design 

The subjects were randomly divided into three groups; 

Groups I and II had twelve children each, and Group III had 

fifteen. Groups I and II received two weeks (ten days) of 

instruction and practice in the six locomotor skills involved 

in the testing (run, gallop, skip, hop right, hop left, and 

jump), while Group III had no physical activity, thereby 
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serving as a control group. Each instruction period was 

thirty minutes in length. 

Instruction Schedules 

Group I received massed instruction so that for one 

week (five days) they were instructed in and practiced 

hopping right and left and jumping and switching between 

these three skills. The second week they received instruc-

tion in and practiced running, galloping/ and skipping and 

switching between these three skills. 

Group II received distributed practice so that for two 

weeks (ten days) they received instruction in and practiced 

all six locomotor skills and switching among the two groups 

of similar activities (jumping, hopping, running, galloping, 

skipping). 

Group III received no practice or instruction. The 

instruction schedules are shown in Table IV. 

TABLE IV 

INSTRUCTION SCHEDULES 

Group 

I II III 

First Week Series II Series I & II No Activity 

Second Week Series I Series I & II No Activity 
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Experimental Treatment 

The activities presented during the instruction period 

consisted of such games of low organization as Crows and 

Cranes, Leap Frog, Stop and Go, Musical Chairs, Gossip, Fire 

on the Mountain, Steal the Bacon, Red Light, Numbers Exchange, 

and Freeze Ball. Who Can?, jump rope, balance board, relay 

and stunt activities, and parachute play were included as 

well. Usually, both groups were presented with the same 

activities except that Group I could only hop and jump when 

they played the vrious games during the first week, and. 

could only run, gallop, and skip when they played the various 

games during the second week. Group II practiced all six 

locomotor skills when they played the various games during 

each instruction period for both weeks. 

Analysis of Data 

The data were analyzed by using a three by four 

Factorial Analysis of Variance with Repeated Measures to 

determine if there was a significant difference among groups 

or between tests. If a significant F ratio was obtained, 

the Newman Kuels Test was used to determine which group made 

significant gains or between which testing periods a sig-

nificant gain was made. 
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• CHAPTER IV 

PRESENTATION AND DISCUSSION OF FINDINGS 

This study was undertaken in order to investigate the 

learning and retention of locomotor skills by children with 

minimal brain dysfunction when massed and distributed-type 

methods were used for instruction in and practice of the 

skills. The design of the study involved two experimental 

groups and one control group. The primary concern of the 

study was to determine changes in performance on two series 

of locomotor skills after a two-week experimental period 

during which one group was instructed in the skills and 

practiced them using a massed approach, while a second group 

used a distributed approach. Because it was of interest to 

determine whether either of these approaches was more effec-

tive for both learning and retention, performance was mea-

sured prior to the experimental treatment and on three 

different occasions after the experimental treatment. 

The data were analyzed by computing a three by four 

Factorial Analysis of Variance for Repeated Measures to 

determine the main effects of the type of practice and the 

testing period, as well as the interaction between the two 

variables. 

28 
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Observation of the mean scores on Series I, as shown 

in Table V, suggests that the greatest change in performance 

TABLE V 

MATRIX OF MEANS FOR PERFORMANCE ON SERIES I 

Groups Pre-Test Post-Test 1 Post-Test 2 Post-Test 3 

I 
Massed 85.33 93.42 91.67 94.92 

II 
Distributed 84.58 93.67 94.50 92.58 

III 
Control 87.73 86.53 91.53 92.27 

occurred immediately after the experimental period with both 

of the experimental groups. Changes in performance for the 

experimental groups on the other two post-tests were sub-

stantially different, although the peak performance of each 

experimental group did occur at different times. 

The factorial analysis of the data for Series I, as 

shown in Table VI, reveals no significant differences among 

groups, but the F ratios for the test effects and the inter-

action were significant. Further analysis, using the 

Newman Kuels Test, revealed that the significant effects 

occurred between the pre-test and all post-tests. 

Observation of the mean scores on Series II, as shown 

in Table VII, suggests that the greatest change in performance 

occurred immediately after the experimental, period with both 
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TABLE VI 

SUMMARY OF ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF 
PERFORMANCE ON SERIES I 

Source of Variance SS df MS F P 

Between Subjects 38 

B (Groups) 1 1 3 . 1 5 2 . 5 6 . 5 8 . 7 1 1 NS 

Error B 2 8 6 4 . 0 7 36 7 9 . 5 6 

Within Subjects 117 

A (Treatments) 1 2 9 0 . 9 1 3 4 3 0 . 3 0 1 2 . 7 5 . 0 1 

AB (Interaction) 5 0 3 . 9 3 6 8 3 . 9 9 2 . 4 9 . 0 5 

Error W 3 6 4 3 . 9 3 108 3 3 . 7 4 

TABLE VII 

MATRIX OF MEANS FOR PERFORMANCE ON SERIES II 

Groups Pre-Test Post-Test 1 Post-Test 2 Post-Test 3 

I 
Massed 9 0 . 4 2 9 3 . 3 3 9 3 . 6 7 9 5 . 4 2 

II 
Distributed 8 9 . 5 8 9 2 . 5 0 9 3 . 1 7 9 3 . 6 7 

III 
Control 9 1 . 5 3 9 0 . 6 7 9 2 . 4 0 9 3 . 0 0 

of the experimental groups. Changes in performance for the 

experimental groups on the other two post-tests were sub-

stantially different, but the peak performance occurred at 

the same time for both groups. 

The factorial analysis of the data for Series II, as 

shown in Table VIII, reveals no significant differences among 

groups, but the F ratio for the test effects was significant. 
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TABLE VIII 

SUMMARY OF ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF 
• PERFORMANCE ON SERIES II 

Source of Variance SS df MS F P 

Between Subjects 38 

B (Groups) 4 7 . 6 4 2 2 3 . 8 2 . 6 0 4 NS 

Error B 1 4 2 0 . 0 5 36 3 9 . 4 5 

Within Subjects 117 

A (Treatments) 2 5 9 . 3 2 3 8 6 . 4 4 9 . 9 3 . 0 1 

AB (Interaction) 7 5 . 3 6 6 1 2 . 5 6 1 . 4 4 NS 

Error W 9 4 0 . 0 4 108 8 . 7 0 

By using the Newman Kuels Test, it was found that the sig-

nificant effects occurred between the pre-test and all post-

tests. 

Similar tables for all six individual items (locomotor 

skills) are included in the Appendix. 

Discussion of the Findings 

This study investigated the effects two approaches to 

teaching two series of locomotor skills would have on chil-

dren with minimal brain dysfunction. An attempt was made to 

see if greater learning and/or retention would occur if chil-

dren with minimal brain dysfunction were taught through a 

massed or distributed approach. 

Analysis of the post-test scores with a three by four 

Factorial Analysis of Variance with Repeated Measures showed 

that there was no significant difference among the three 
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groups. Although there was no significant difference among 

groups, there was a significant difference between treatments, 

which meant that significant gains were made by one or more 

groups between one or more tests. Using the Newman Kuels 

Test, it was found that the significant gains were made 

between the pre-test and the first post-test and that the 

two experimental groups improved significantly. The results 

thus indicated that there is no preferred approach to teach-

ing children with minimal brain dysfunction when considering 

it on a massed or distributed basis. However, the results 

did seem to indicate that instruction in and practice of 

locomotor skills did enhance performance. This seems to be 

substantiated in that the control group did improve on the 

second and third testing periods, which would have allowed 

the practice factor to be operative. One observation which 

was made by the investigator was the fact that the children 

who tended to perseverate while performing mental tasks did 

not necessarily do so while performing locomotor skills. 

Why this occurred is not understood, although it might have 

been related to the fact that the locomotor skills used in 

this study were skills with which the children were already 

familiar. This fact might also account for the increase in 

performance ability of the control group, in that since the 

skills were familiar, the testing was sufficient practice 

for improvement to occur. 
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On the other hand, dissociation seemed to be a greater 

factor in the child's ability to switch from one locomotor 

skill to another within a series. By and large, the 

greatest difficulty occurred when the child was asked to 

switch from the gallop to the skip (or vice-versa) than 

between any other skills, even though he may have been able 

to perform both the skip and the gallop quite, well. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

This study was undertaken in order to see if a massed 

or a distributed approach to teaching two series of locomotor 

skills to children with minimal brain dysfunction was more 

effective. Specifically, the answers to the following 

questions were sought: 

1. Because of dissociation, will these children be 

better able to learn and retain two similar series of loco-

motor patterns if both series are taught through an approach 

of massed or distributed practice? 

2. Will the child's tendency to perseverate diminish 

if taught through a massed or distributed approach? 

In order to do this, an adaptation of Valett's gross 

motor evaluation sheet was used in which the subject's 

ability to perform six locomotor skills (run, gallop, skip, 

hop right, hop left, jump) and his ability to switch from 

one skill to another within a series of locomotor skills were 

scored on a basis of 0-100. Following a pre-test given to 

all subjects, they were randomly divided into three groups. 

Two of the groups received experimental treatment (massed or 

distributed instruction and practice) for a two-week period, 

after which three post-tests were administered to all. The 

34 
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schedule of the three post-tests for all subjects was 

immediately following, one week following, and three weeks 

following the experimental treatment. 

A three by four Factorial Analysis of Variance with 

Repeated Measures was used to determine if there was a sig-

nificant difference among groups or between tests. It was 

found that there was no significant difference among groups, 

but that there was a significant difference between tests. 

The Newman Kuels Test was then used to determine between 

which tests a significant gain was made, and between which 

groups. The Newman Kuels Test revealed that significant 

gains were made between the pre-test and the first post-test 

and that it was made by both experimental groups as opposed 

to the control group. 

Conclusions 

Based on the findings of this study, the following 

conclusions are drawn: 

1. There is no preferred approach to teaching a series 

of locomotor skills to children with minimal brain dysfunc-

tion, when considering it on a massed or distributed basis. 

2. For the child with minimal brain dysfunction, prac-

tice does seem to have more effect on his ability to perform 

a series of locomotor skills than no practice at all. 

3. The influence of dissociation is not necessarily 

affected by a massed or distributed approach but was 
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diminished through instruction and practice, as opposed to 

no instruction and practice. 

4. The tendency to perseverate did not seem to be an 

important factor in the performance of a series of locomotor 

skills. 



APPENDIX A 

EVALUATION SHEET 

Name 

Date 

Age 

Activity Score 

( 

very 
weak 

) ! 
weak average 

>5 
strong 

f 5 < 

very 
strong 

>5 1( 

1. Run 

2. Gallop 

3. Skip 

4. Series I 
(run, gallop, 
skip) 

5. Hop Right 

6. Hop Left 

7. Jump 

8. Series II 
(hop right, 
hop left, 
jump) 

37 



APPENDIX B 

LESSON PLANS FOR EXPERIMENTAL GROUPS 

Day I 

Group I—Massed 

1. Relays—jump, crabwalk, lame puppy, hop 
2. Rabbit and Roos (Crows and Cranes) 
3. Gossip 
4. Leap Frog 
5. Race for Shoes (hopping) 

Group II—Distributed 

1. Rabbit and Roos 
2. Stop and Go 
3. Gossip 
4. Leap Frog 
5. Relays—jump, crabwalk, lame puppy, hop 

Day II 

Group I 

1. Who can—hop or jump as many times as the drum tells 
you to? 

2. Races by age 
a. hop down 
b. jump back 

3. Musical Chairs 
a. using drum 
b. no elimination 

Group II 

1. Who can—same as above 
2. Races by age—all patterns 
3. Musical Chairs 
4. Chinese Get-up 
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Day III 

1. Balance Beam Obstacle Course—high and low beam 
a. walk forward 
b. walk backward 
c. change directions in middle 
d. bounce ball as walk on beam 

2. Stop and Go 
3. Cowboys and Indians 

Group II 

1. 
2. 
3. 
4. 

Balance Beam Obstacle Course—same as above 
Stop and Go 
Cowboys and Indians 
Rhythm Game 

Group I 

Day IV 

2 , 

3, 
4, 

Jump with balls in between feet 
a. small jumps 
b. large jumps 
c. hops and bounces ball 
Leap Frog 
Cowboys and Indians 
Musical Chairs 

Group II 

1. 
2. 
3. 
4. 

Fire on the Mountain 
Leap Frog 
Cowboys and Indians 
Musical Chairs 

Group I 

Day V 

1. Stunts: seal clap, seal click, balance on one 
foot, balance on one foot with eyes closed, 
straddle jump, jump with one-half turn 

2. Ropes 
a. swinging, jump over 
b. swinging at a height, jump over 
c. run through rope 
d. jump rope (one jump, two jumps, three jumps) 
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3. 

Group II 

1. 
2. 
3. 

Individual Ropes: 
a. jump forward and backward 
b. jump on one foot 
c. two jump in one rope 

Stunts—same as above 
Ropes—same as above 
Individual ropes—same as above 

Day VI 

Group I 

1. 
2. 
3. 
4. 

Group II 

1. 
2. 
3. 

Steal the Bacon 
Orange and Black 
Fire on the Mountain 
Rhythm Game 

Steal the Bacon 
Crows and Cranes 
Red Light 

Group I 

Day VII 

1. Parachute Play 
a. lift up parachute 
b. lift up and run under 
c. locomotor skills in circle (run, gallop, skip) 
d. ball in middle 

Group II 

1. Same as above—included all locomotor skills 

Group I 

Day VIII 

1. Steal the Bacon 
2. Stop and Go 
3. Rhythm Game 
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Group II 

1. 
2. 

3. 
4. 

Steal the Bacon 
Jump Rope 
a. jump over swinging rope 
b. jump through 
c. jump (one jump, two jumps, three jumps) 
Stop and Go 
Red Light 

Group I 

Day IX 

1. Numbers Exchange 
2. Agility activity—locomotor skills (run, gallop, 

skip) in and out of chairs 

Group II 

1. Numbers Exchange 
2. Agility Activity—all locomotor patterns 
3. Freeze Ball 

Group I 

Day X 

1. Freeze Ball 
2. Stop and Go 
3. Parachute Play (see Day VII) 

Group II 

1. 
2. 

Jump Rope (see Day VIII) 
Parachute Play (see Day VII) 

Unless otherwise clarified, Group I only hopped and jumped 
in the activities given for Day I through Day V and ran, 
galloped, and skipped in the activities given for Day VI 
through Day X.' Group II performed all six locomotor skills 
when involved in the activities for Day I through Day X. 



APPENDIX C 

TABLES SHOWING RESULTS OF POST-TESTS SCORES FOR THE 
INDIVIDUAL SKILLS 

TABLE IX 

MATRIX OF MEANS FOR PERFORMANCE ON THE RUN 

Groups Pre-Test 
Post-Test 

1 
Post-Test 

2 
Post-Test 

3 

Massed Group I 9 3 . 33 9 2 . 9 2 9 4 . 9 2 9 5 . 7 5 

Distributed Group II 9 1 . 75 9 3 . 7 5 9 3 . 7 5 9 4 . 0 8 

Control Group III 9 3 . 27 9 3 . 5 3 9 3 . 7 3 9 4 . 5 3 

TABLE X 

SUMMARY OF ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF 
PERFORMANCE ON THE RUN 

Source of Variance SS df MS F P 

Between Subjects 38 

B (Groups 2 0 . 6 4 2 1 0 . 3 2 . 3 0 . 7 5 

Error B 1 2 3 5 . 1 3 36 3 4 . 3 1 

Within Subjects 117 

A (Treatments) 8 7 . 9 6 3 2 9 . 3 2 7 . 2 2 . 0 0 0 3 

AB (Interaction) 3 5 . 7 4 6 5 . 9 6 1 . 4 7 . 1 9 6 

Error W 4 3 8 . 6 2 108 4 . 0 6 

42 
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TABLE XI 

MATRIX OF MEANS FOR PERFORMANCE ON THE GALLOP 

Groups Pre-Test 
Post-Test 

1 
Post-Test 

2 
Post-Test 

3 

Massed Group I 8 7 . 5 0 9 1 . 0 0 9 2 . 0 0 9 3 . 0 8 

Distributed Group II 8 5 . 8 3 9 2 . 0 8 9 1 . 5 8 9 3 . 2 5 

Control Group III 8 3 . 3 3 8 8 . 0 0 8 8 . 7 3 9 0 . 1 3 

TABLE XII 

SUMMARY OF ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF 
PERFORMANCE ON THE GALLOP 

Source of Variance SS df MS F P 

Between Subjects 38 

B (Groups) 3 6 1 . 4 0 2 1 8 0 . 7 0 2 . 1 0 . 1 3 

Error B 3 0 8 1 . 3 9 36 8 5 . 5 9 

Within Subjects 117 

A (Treatments) 9 5 6 . 2 8 3 3 1 8 . 7 6 1 4 . 9 4 . 0 0 0 0 

AB (Interaction) 2 7 . 0 8 6 4 . 5 1 . 2 1 . 9 7 0 

Error W 2 3 0 4 . 2 7 108 2 1 . 3 4 

TABLE XIII 

MATRIX OF MEANS FOR PERFORMANCE ON THE SKIP 

Groups Pre-Test 
Post-Test 

1 
Post-Test 

2 
Post-Test 

3 

Massed Group I 80. 00 8 3 . 7 5 8 5 . 9 2 8 7 . 8 3 

Distributed Group II 80 . 00 9 0 . 0 0 8 9 . 7 5 9 0 . 5 8 

Control Group III 85. 00 8 9 . 2 9 9 0 . 4 3 9 3 . 1 4 
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TABLE XIV 

SUMMARY OF ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF 
PERFORMANCE ON THE SKIP 

Source of Variance SS df MS F P 

Between Subjects 30 

B (Groups) 5 1 3 . 4 6 2 2 5 6 . 7 3 . 3 1 . 7 4 

Error B 2 3 3 8 0 . 6 3 28 8 3 5 . 0 2 

Within Subjects 93 

A (Treatments) 1 2 8 2 . 2 8 3 4 2 7 . 4 3 1 1 . 0 6 . 0 0 0 0 3 

AB (Interaction) 1 2 6 . 3 4 6 2 1 . 0 6 . 5 5 . 7 7 

Error W 3 2 4 5 . 3 7 84 3 8 . 6 4 

TABLE XV 

MATRIX OF MEANS FOR PERFORMANCE ON THE HOP RIGHT 

Groups Pre-Test 
Post-Test 

1 
Post-Test 

2 
Post-Test 

3 

Massed Group I 8 8 . 3 3 9 1 . 2 5 9 1 . 3 3 9 1 . 0 8 

Distributed Group II 8 5 . 4 2 9 0 . 4 2 8 9 . 5 0 9 1 . 3 3 

Control Group III 8 8 . 1 3 8 7 . 0 0 8 6 . 8 7 8 9 . 1 3 
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TABLE XVI 

SUMMARY OF ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF 
PERFORMANCE ON THE HOP RIGHT 

Source of Variance SS df MS F P 

Between Subjects 38 

B (Groups) 1 8 9 . 8 0 2 9 4 . 9 0 . 82 . 5 5 

Error B 4 1 5 5 . 5 9 36 1 1 5 . 4 3 

Within Subjects 117 

A (Treatments) 2 1 1 . 4 6 3 7 0 . 4 9 4 . 7 3 . 0 0 4 

AB (Interaction) 1 7 5 . 8 1 6 2 9 . 3 0 1 . 9 7 . 0 7 6 

Error W 1 6 0 9 . 5 9 1 0 8 1 4 . 9 0 

TABLE XVII 

MATRIX OF MEANS FOR PERFORMANCE ON THE HOP LEFT 

Groups Pre-Test 
Post-Test 

1 
Post-Test 

2 
Post-Test 

3 

Massed Group I 8 9 . 42 9 0 . 4 2 9 0 . 9 2 9 1 . 2 5 

Distributed Group II 8 5 . 00 8 9 . 5 8 8 8 . 7 5 9 0 . 5 0 

Control Group III 8 6 . 33 8 6 . 6 7 8 7 . 3 3 8 7 . 8 0 
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TABLE XVIII 

SUMMARY OF ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF 
PERFORMANCE ON THE HOP LEFT 

Source of Variance SS df MS F P 

Between Subjects 38 

B (Groups) 312.29 2 156.14 1.13 .34 

Error B 4992.35 36 138.68 

Within Subjects 117 

A (Treatments) 178.33 3 59. 44 5.39 .002 

AB (Interaction) 87.79 6 14.63 1.33 .25 

Error W 1189.22 108 11.01 

TABLE XIX 

MATRIX OF MEANS FOR PERFORMANCE ON THE JUMP 

Groups Pre-Test 
Post-Test 

1 
Post-Test 

2 
Post-Test 

3 

Massed Group I 82. 92 88.50 88.83 89.75 

Distributed Group II 84. 17 87.50 88.08 88.08 

Control Group III 85. 67 85.00 86.87 . 88.87 
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TABLE XX 

SUMMARY OF ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF 
PERFORMANCE ON THE JUMP 

Source of Variance SS df MS F P 

Between Subjects 3 8 

B (Groups) 2 1 . 1 2 2 1 0 . 5 6 . 0 9 . 9 2 

Error 4 4 2 1 . 3 2 3 6 1 2 2 . 8 1 

Within Subjects 1 1 7 

A (Treatments) 4 6 4 . 0 8 3 1 5 4 . 6 9 8 . 1 9 . 0 0 0 1 7 

AB (Interaction) 1 5 4 . 4 1 6 2 5 . 7 4 1 . 3 6 . 2 3 

Error W 2 0 3 7 . 8 2 1 0 8 1 8 . 8 7 
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