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CHAPTER I 

INTRODUCTION TO THE STUDY 

In the United States four out of every 1000 persons 

have some form of cerebral palsy (United Cerebral Palsy 

Agency, Inc., 1978}. Although the specific number of 

nonambulatory cerebral palsied individuals is unknown, 

many public school adapted physical educators are 

responsible for one or two such youngsters. Little 

research (Gordon, 1977; Hellebrandt, Waterland, & 

Halters, 1961; 0' Brien, 1975; Spragens, 1964) has been 

conducted to determine meaningful physical activities 

for nonambulatory cerebral palsied individuals assigned 

to adapted physical education. None of these studies 

has included severely involved nonambulatory students. 

1'-Iany cerebral palsied individuals retain primitive 

reflexes that normally developing individuals lose 

within the first year of life (Bobath, 1966). The 

asynnnetrical tonic neck reflex (ATNR) and the synrrnetri

cal tonic neck reflex (STNR) are two reflexes which 

normally disappear between the fourth and sixth month 

of life but are retained into adulthood by many severely 
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involved cerebral palsied persons. In one study 

(Caput e, Accardo , Vining, Rubenstein, Walcher, Harryman, 

& Ross, 1978), for instance, it was reported that the 

nonambulatory subjects averaged a 65% retention of 

primitive reflexes. Another study (Bleck, l975) in

dicated that its nonarnbulatory group averaged a 94% 

retention of primitive reflexes. Presence of the ATNR 

prevents segmental rolling and midline hand activity. 

Presence of the STNR prevents the four point creeping 

position. 

Primitive reflexes have been used to facilitate 

motor development by specialists in several disciplines. 

In physical and occupational therapy, cerebral palsied 

individuals have been taught to swim by the neuro

developmental treatment approach (Harris, 1978). Finnie 

(19 751 suggested ways of using reflexes to facilitate 

motor development in order to aid in general movement 

around the home. 

In the Irving Independent School District in Texas 

the adapted physical educator, occupational therapist, 

and physical therapist have worked cooperatively for 

several years in facilitating the motor development of 

severely involved cerebral palsied students. This 
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study was designed to describe the methods agreed upon 

by this interdisciplinary team and to document the work 

of the adapted physical educator and the progression 

of the students. Concerning the need for such research, 

Sherrill (19811 stated: 

Since these movements (~olling, sitting, 

creeping, standing, walking} comprise the 

long-term physical education goals for 

many severely handicapped nonambulatory 

children, adapted physical educators must 

become increasingly sophi.sticated in the 

assessment of reflex and reaction activity 

and in facilitating progress through 

developmental stages which previously were 

associated only with infancy. Some phys

ical educators may wish to request assist

ance in this area from occupational or 

physical therapists. In such instances 

an understanding of reflexes and reactions 

is still necessary to enhance communication 

and multidisciplinary teamwork. (p. 113) 

Statement of the Problem 

The problem of the study was to document the 
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process of utilizing abnormal reflexes in adapted 

physical education instruction of nonambulatory public 

school students. The subjects were two nonambulatory 

cerebral palsied children who attended Lee Britain 

Elementary School, in Irving, Texas. Subject A was a 

9-year-old athetoid quadriplegic female, and subject B 

was an 8-year-old spastic quadriplegic male. The study 

was conducted for 10 weeks, with each child receiving 

individualized instruction 30 minutes a day, three times 

a week. Motor development data for quantitative analyses 

by the adapted physical education teacher were obtained 

by a performance checklist one session in each of the 

10 weeks. Upon the basis of the findings, a conclusion 

was drawn concerning the development of accuracy in 

throwing, kicking, and striking skills which utilized 

abnormal reflexes in the adapted physical education 

setting. 

Definitions and/or Explanations 
, 

For the purpose of clarification, the following 

definitions and/or explanations of terms were used 

throughout the study. 

Abnormal Motor Behaviour 

"Motor behaviour may be defined as abnormal if the 
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patterns of posture and movement observed do not corres

pond to those found at any time during a normal baby's 

postnatal life" (Bobath, 1966, p. 2). 

Adapted Physical Education 

Adapted physical education is defined as: 

a comprehensive service delivery system 

designed to identify and ameliorate prob,

lems within the psychomotor domain. 

Services include assessment, individualized 

educational programming, developmental 

and/or prescriptive teaching, counseling, 

and coordination of related resources/ 

services so as to provide optimal physical 

education experiences for all children 

and youth. (_Sherrill, l981, p. xvii) 

Asymmetrical Tonic Neck Reflex 

A proprioceptive response obtained from the muscles 

of the neck and from the sense receptors of the 

ligaments and joints of the cervical spine. Turn

ing the head to one side increases extensor hyper

tonus on the side to which the face is turned and 

increases flexor hypertonus in the opposite limbs', 

(_Bobath, 1966, p. 30) 
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Ger·ebr·al Palsy 

"Cerebral palsy is a condition that results from 

damage to the central nervous system. The effects are 

characterized by an inability to fully control motor 

functions" (United Cerebral Palsy Association, Inc., 

1977, p. 2). 

Moro Reflex 

"A reaction, caused by a sudden stimulus, that 

consists of a movement of abduction and extension of 

the arms from their usual flexed posture" (Bobath, 

1971, p. 71). 

Motor ~evelopment 

~1otor development is characterized by the develop

ment of a normal postural reflex mechanism not 

present at birth but which will become highly 

complex and varied and the inhibition of some of 

the responses of the neonate associated with the 

maturation of the brain. (_Bobath, 1966, p. 1) 

Single Case Experimental Design 

"Approached issued for the purpose of isolating 

mechanisms of change in the therapeutic process" (_Hers en 

& Barlow, 1976, p. 22}. 

Symmetrical Tonic Neck Reflex 

A proprioceptive response evoked from the 
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proprioceptors of the neck muscles by an active or 

passive movement of raising or flexing the head. 

Raising the head produces an increase of extensor 

hypertonus in the arms and of flexor hypertonus in 

the legs. Lowering the ftead has the opposite effect. 

(Bobath, 1966, p. 32) 

Quahtitative Analy"s·es· o"f Th.roWih·g·, Kickin·g·,· an·d St.riking 

The adapted physical education instructor will 

record the total number of points obtained during trials 
,. 

of throwing, kicking, and striking. 

Hypotheses of the Study 

The following hypotheses were examined separately 

for each subject at the end of the 10-week intervention 

period: 

1. The subject will demonstrate improvement in the 

horizontal extension throwing pattern by increasing the 

baseline score by 60%. 

2. The subject will demonstrate improvement in the 

horizontal flexion throwing pattern by increasing the 

baseline score by 60%. 

3. The subject will demonstrate improvement in the 

underarm forward release throwing pattern by increasing 

the baseline score by 60%. 



4. The subject will demonstrate improvement in the 

vertical extension kicking pattern by increasing the 

baseline score by 60%. 

5. The subject will demonstrate improvement in the 

vertical abduction kicking pattern by increasing the 

baseline score by 60%. 

6. The subject will demonstrate improvement in the 

vertical extension backward kicking pattern by increasing 

the baseline score by 60%. 

7. The subject will demonstrate improvement in the 

horizontal flexion to extension striking pattern by 

increasing the baseline score by 60%. 

8. The subject will demonstrate improvement in the 

horizontal abduction striking pattern by increasing the 

baseline score by 60%. 

9. The subject will demonstrate improvement in the 

horizontal adduction striking pattern by increasing the 

baseline score by 60%. 

Limitations of the Study 

The study was subjected to the following limitations: 

1. The single case experimental design. 

2. The cooperation of the adapted physical educa

tion teacher, occupational therapist, and physical 
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therapist in determining motor development goals, 

objectives, and methods for the two subjects. 

3. The adapted physical education setting al

though similar motor cevelopment work occurred also 

in occupational therapy and physical therapy sessions.· 

4. The validity of the test protocol as a means .. · 

of documenting motor development progress of subjects·.> · 

5. The objectivity and reliability of the tests 

of throwing, kicking, and striking. 

9 

6. The documentation of process limited to throwing, 

kicking, and striking skills. 

7. An experimental period of 10 weeks during which 

each subject receives individualized instructions 30 

minutes a day, three times a week. 

In Chapter II of this study, a review of the 

related literature is presented. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

This chapter includes a review of literature related 

to the study which aided this researcher in the develop

ment and understanding of the research topic. The chap

ter is divided into four sections with literature 

reviewed under the following center headings:, Research 

in Motor Development, Fitness in Cerebral Palsied Per

sons, Behavior Modification Techniques in Education, and 

Physical Activity Studies. 

Research in Mot·or ·nevelopment 

The rate and degree of motor development in each 

human being is unique. Studies of normal, abnor~al, and 

delayed motor development have been conducted to assist 

in the understanding of physical abilities of handi

capped persons. 

Bok (1956) studied two different evaluation methods 

of gait improvements in 15 school age cerebral palsied 

children in Iowa and compared one method of evaluation 

to the other. Cinematography and judges' ratings were 

used to appraise the gait patterns. 
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The experimental period lasted an average of 5~

months during which time each subject's gait was eva

luated oy both methods and a therapy program was inte

grated into the physical education program. Tracings 

were utilized to analyze the gaits of the subjects. 

A rating scale developed by Kreezer and Glanville 

(19 37) was revised which allowed four judges to analyze 
~ 

the gaits of the subjects. Individualized programs 

11 

which included variations of conditioning, balancin-g, 

coordination exercises, and gait velocity were established 

for all the subjects. 

Results of the cinematography indicated 10 subj e'cts 

improved in gait patterns, 4 subjects retrogressed, and 

1 subject stayed the same. The ratings made by the 

judges indicated the gait patterns of 13 subjects im

proved, 1 retrogressed, and 1 stayed the same. A 

comparison of the two methods of evaluation found an 

overall 62% agreement. 

Gait training integrated into physical education 

was shown to be helpful in improving gait patterns ,:iri · 

cerebral palsy children. Bok concluded further research 

in abnormal gait patterns would be beneficial to those 

who work with cerebral palsied children. 



Mitchell (1961} studied the motor development of 

240 cerebral palsied individuals under 21 years of age. 

A survey was completed by the parents, and data were 

established to show frequencies and percentages of 

cases evidencing developmental milestones at various 

months. 

Mitchell classified the subjects into eight types 

of cerebral palsy as approved by the American Associa

tion for Cerebral Palsy in 1956 and indicated when sub

jects sat and took their first step unaided. The eight 

types of cerebral palsy included on the survey were 

spasticity, athetosis, rigidity, ataxia, tremor, hypo

tonia, mixed types, and unclassified. Spasticity was 

further classified as monoplegia, hemiplegia, double 

hemiplegia, paraplegia, triplegia, and tetraplegia. 

The ages in months on the survey included 12 or less, 

13-18, 19-24, and over 24. 

Results of classifying the subjects showed the 

highest prevalence of spastic hemiplegia, spastic para

plegia, spastic tetraplegia, athetoid, and mixed types. 

Most of the subjects with spastic hemiplegia, spastic 

paraplegia, and athetoid types of cerebral palsy sat 

unaided at the age of 12 months or less. Most of the 
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subjects with spastic tetraplegia and mixed types.·· 

of cerebral palsy sat unaided at an age of over 24 

months. Most of the subjects with spastic hemiplegic 

types of cerebral palsy took their first step unai'ded 

at the age of 13-18 months. Most of the subjects with 

spastic paraplegia, spastic tetraplegia, athetosis,· 

and mixed types of cerebral palsy took their first 

step unaided at an age of over 24 months. 

The findings showed delayed motor development' in 

the cerebral palsied subjects. Mitchell concluded t~at 

delays in sitting and walking are much greater in 

spastic tetraplegia and mixed types than in the other 

types of cerebral palsy. 

Bobath (1966) discussed the various characteristics 

and factors in the assessment of cerebral palsy. In 

agreement with Milani-Comparetti (l964), Bobath stated 

that the study of the patterns of movement is of utmo~t 

importance. Although the patterns of movement were 

informative, Bobath indicated that an understanding of 

the following are needed also: the type of strength 

13 

of the abnormal muscle tone, the type of disturbance of 

reciprocal innervation, the distribution of the condition~ 

and the prevailing patterns of posture and movement. 



Every individual with cerebral palsy has abnormal 

muscle tone. Hypertonia, found in different degrees in 

the spastic type of cerebral palsy, was characterized 

by the unchanging stiffness of a muscle. Hypotonia, 

found in different degrees in the athetoid type of 

cerebral palsy, was characterized by flaccidity of muscle 

tone. Both hypertonia and hypotonia were found in the 

athetoid child in different parts of the body. The 

degree of hypertonia and hypotonia fluctuated with 

excitability and physical condition. 

The lack of reciprocal innervation in cerebral 

palsied individuals often disturbed the regulation of 

postural tone and of normal movements. Individuals 

with spastic cerebral palsy had an excess of co-con

traction, simultaneous contraction of agonists and 

antagonists of the muscles. Individuals with athetoid 

cerebral palsy had an excess of reciprocal inhibition. 

The agonists were excited and contracted while the 

antagonists were inhibited and relaxed. 

The patterns of posture and movements were found 

to be dependent upon one another and thought to be from 

the same lesion of the brain. Postural reactions, such 

as rotation and body righting reactions, formed the 

base for movement skills. 



Individuals with normal and abnormal motor develop

ment may have the previously mentioned characteristics 

at different times and in various stages. Bobath 

stressed an importance of such knowledge in relation 

to all areas of cerebral palsy. 

Milani-Comparetti and Gidoni (196 7) discussed their 

procedures used to study and examine motor development 

of infants and young children in two complementary 

articles. Normal motor development and motor patterns 

in cerebral palsy were outlined. The Milani-Comparett~ 

and Gidoni Scale of Motor Development (Milani-Comparetti, 

196 7) was developed over a period of 5 years in a child 

welfare clinic in Italy. 

Normal children, as opposed to cerebral palsied 

children, acquire a great many reflexes and reactions 

which allow for a full repertoire of motor performance. 

Since cerebral palsied children have a disordered nervous 

system, Milani-Comparetti and Gidoni believed a neuro

developmental examination should be developed to 

analyze motor patterns. They called this procedure a 

motoscopic examination. 

The rnotoscopic examination included righting 

reactions, primitive reflexes, and spontaneous motor 
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behaviours. The examination and recording procedure 

required took no more than 2 or 3 minutes. Delayed 

motor development associated with mental deficiency 

as well as specific motor dysfunction was easily 

recognized on the chart. 

The motoscopic examination was shown over a 5-

year period to be the most effective and appropriate 

method for early diagnosis of cerebral palsy. Milani

Comparetti and Gidoni concluded that their chart was 

far from being complete but with further research a 

better understanding of assessment techniques in cere

bral palsy would occur. 

Chasey and Wyrick (_197~)_ studied the effects of a 

physical developmental program on the motor proficiency 

of 27 educable mentally retarded ($MR) children at 

the Austin State School in Texas. A control group was, 

comprised of 29 EMR subjects from the same school. All 

of the subjects ranged in age from 73 to 146 ·months. 

The Lincoln-Oseretsky Test of Motor Proficiency 

(Sloan, 1955) was administered and used to compare 

both groups on pretest and posttest performances. 

The experimental group received a 15-week physical 

education program 5 days a week for 1 hour a day. The 
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program was conducted by tmiversity physical education 

students. Activities included gymnastics, ball skills, 

and cardiorespiratory exercises. The control group 

received no formal physical education. The components 

measured before and after the program were general 

static coordination, dynamic hand coordination, general 

dynamic coordination, motor speed, simultaneous voluntary 

movements, and synkinesia. Results of the study indi

cated significant improvements in general static coor

dination, dynamic hand coordination, simultaneous volun

tary movements, and total Oseretsky scores for the 

experimental group. 

When comparisons were made, the experimental group 

was significantly superior in dynamic hand coordination 

and general dynamic coordination and the control group 

was significantly superior in motor speed and simultan

eous voluntary movements. The final Oseretsky scores 

of the two groups did not differ significantly. The 

experimental group was more retarded motorically than the 

control group on the pretest and then surpassed the con

trol group on the posttest. 

The areas in which the experimental group showed 

significant changes were related to the type of gross 



motor activities conducted·in the physical education 

program. Chasey and Wyrick concluded that a physical 

education program which includes gross motor activities 

and rhythms improves motor proficiency of EMR subjects. 

Morrison and Pothier (19721 completed a study in 

California of the effects of two motor training programs 

on 2 7 mentally retarded subjects with an average age of 

49 months. Pretest and posttest scores were obtained 

on the Denver Developmental Screening Test (Frankenburg, 

1967) which measured gross motor, fine motor, language, 

and personal social abilities. Analyses of variance 

and reliability coefficients were computed to determine 

results. 

The 27 subjects were randomly placed into 3 groups: 

the attention group, the sensorimotor training group, 

and the gross motor training group. The attention group 

was allowed close physical contact and attention in any 

activity as long as social isolation did not occur. The 

sensorimotor training group participated in activities. 

developed to meet the subjects' needs. Angels-in-the

snow and walking on a mattress were among the activities 

used. The gross motor training group engaged in: such 

activities as walking, rolling, marching, and dancing. 

The study was conducted over a 6-month period. 
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The reliability coefficients on all of the sections 

of the Denver Developmental Screening Test were found 

to be high, .83 to .. 97. At the time of the pretest the 

groups did not differ significantly. All of the scores 

improved on the posttest. There was no significant 

difference between the groups on the posttest results 

on gross motor, fine motor, and personal-social scores. 

The sensorimotor training group had a significantly 

greater gain in language score than the other two 

groups. 

Reinforcement procedures were controlled in the 

gross motor training and attention groups but not in 

the sensorimotor training group. Morrison and Pothier 

concluded that the reinforcement procedures could have 

accounted for differences between the groups and 

attributed the language gain to the generalized effect 

of sensorimotor training when accompanied by appropriate 

verbal cues. 

Hoskins and Squires (1973} studied the gross motor 

and reflex development of 72 normal children, ranging 

from birth to 5 years. From the results they developed 

a test to measure gross motor and reflex development 

of cerebral palsied children in Boston. 
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The subjects were tested on 19 reflexes and 60 

voluntary activities taken from 11 established motor 

scales. Some of the scales used to develop the test 

were the California Infant Scale of Motor Development 

(Bayley, 1936) and A. Milani-Comparetti Scale 

(~ilani-Comparetti, 19671. Hoskins and Squires each 

scored the subjects independently. When the degree of 

agreement between scores on a particular item was low, 

it was revised. 

The results of the study indicated a correlation 

between chronological age and motor age of .96. The 

interrater reliability had a phi-coefficient of 

correlation of .96. Performance on the 79 items ranged 

in reliability from . 70 to 1. 00. 

Hoskins and Squires concluded that their test 

could be used to assess the motor development process 

of normal children. At the time of publication the 

test was being used also with cerebral palsied children. 

Bleck (1975) studied the locomotor potential of 

7 3 children, aged 10 to 54 months, diagnosed as cerebral' 

palsied, in California. The children were not walking 

at the time of the first examination and were followed 

until 5 years old. 
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The asymmetrical tonic neck reflex, symmetrical 

tonic neck reflex, Moro reflex, neck-righting reflex, 

footplacement reaction, parachute reaction, and exten

sor thrust were initially examined. Each abnormal 

reflex or reaction was scored as l point. The scores 

were totaled, and the prognosis for walking was deter

mined. A 0 score was a good prognosis, a 1 point score 

was a guarded prognosis, and a 2 point or greater score 

was a poor prognosis. The children were re-examined at 

6 month intervals and received therapy three times a 

\veek. The criterion for ambulation was the ability to 

walk 15 meters independently on a level surface. 

Crutches were the only external supports permitted. 

Of the 73 children studied, 54 became ambulatory. 

In the study 49 children had received a score of 0, 

indicating a good prognosis, but only 46 walked. Of 

the 17 children who scored 2 points, only one walked. 

The prognosis was accurate for 94.5% of the children 

studied, with 66% walking by the age of 4 years. 

The results indicated that it is feasible to predict 

arnbulation in cerebral palsy children from an examination 

of postural and tonic neck reflex activity. Bleck also 

concluded that the establishment of early treatment 

goals aids in the development of ambulation. 
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BoBath and Bobath (19751 described the normal and 

abnormal motor development of children, especially 

that of athetoid and spastic quadriplegics. They 

indicated that children with cerebral palsy develop 

at a slower rate than their peers. Whereas normal motor 

development is the most active up until 5 years of age, 

the abnormal motor development of a cerebral palsied 

child may continue into adulthood. 

The body of the athetoid quadriplegic child is in 

constant motion, especially the hands and feet. The 

arms cannot be used for sideward, forward, or backward 

support. The hand grasp is weak and unsustained. 

The hand tends to withdraw when approached by an object 

and thus cannot reach forward to grasp. Rolling from 

supine to prone is usually possible, but only on the 

less affected side. In prone position the child may 

be able to lift the head, but only to one side and 

not in midline. 

Most children with athetoid quadriplegia lack 

independent movement of the head. Any movement of the 

head affects the whole body, thus making independent 

use of the arms and hands impossible and interfering 

with eye-hand coordination. 
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Standing is achieved very late, if at all. Most 

athetoid quadriplegic children sit most of the time in 

a wheelchair or well supported in a chair. A tendency 

is for one leg to take weight while the other leg 

pulls up in flexion. 

23' 

Bobath and Bobath described the spastic quadriplegic 

child as probably having strong spasticity or rigidity 

at a few weeks of age. Because of a complete lack of 

head control the child is generally left lying supine 

most of the day. The asynnnetrical tonic neck reflexes 

are present but often stronger to the right side. 

Sitting unsupported is a rarity. 

Kicking is usually possible with only one or the 

other leg. The toes remain plantiflexed in a grasp 

position, similiar to that of the hand. ~fuen sitting, 

the child's legs are adducted and semiflexed. 

After some head control in sitting is established, 

the child can look forward. Looking upward results 

in falling. The strong flexor patterns interfere with 

the development of arm support with extended arms, the 

parachute reaction. The spastic quadriplegic child 

spends most of his time supported in a chair. The child 

learns to manipulate objects by bending the head down 

since spasticity is so strong in the arms. 



Only moderately involved spastic quadriplegics 

will be able to sit unsupported, stand, and walk. 

Halking unaided is virtually impossible for most of 

these children because of the severe balance problems. 

Bobath and Bobath concluded that it is equally 

important to know the phases of both normal and abnormal 

motor development. Carefully planned treatment at 

an early age can help to counteract the abnormal 

patterns of posture and movement. 

Banham (1976) compared the motor development of 

69 retarded and nonretarded cerebral palsied infants, 

ages 33 to 51 months, who either had or had not under

gone surgery in North Carolina. The Quick Screening 

Scale of Mental Development (QSS, Banham, 1963) was 

used to measure developmental age at 6 month intervals 

of 50 children who had not received surgery but were 

on a home program and of 19 children who had received 

surgery but had had very little home training. The first 

part of the QSS measured coordination and manual 

performance, and the second part measured language 

comprehension and usage. The study continued over a 

3-year period. 

Correlations between the QSS and motor development 

and between tests and mental development were 
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calculated for both retarded and nonretarded children. 

The correlations between test and motor development of 

retarded children who had had no surgery were . 73 for 

the boys and . 40 for the girls. The correlations between 

motor and mental development of retarded children who 

had had no surgery were . 6 7 for the boys and .13 for the 

girls. The correlation between tests and motor develop

ment of the nonretarded children was . 37 and of the re~ 

tarded children who had had surgery was .24. Lastly the 

correlation between motor and mental development of the 

nonretarded children who had had no surgery was .69 and 

of the retarded children who had had surgery was .30. 

Banham concluded slow progress was shown in motor 

development for all of the children. Hith longer re

habilitation, however, there was more progress. rro

gress in mental development was related positively to 

progress in motor development for all of the children. 

Capute, Accardo, Vining, Rubenstein, Walcher, 

Harryman, and Ross (_1978} studied the presence of four 

pri~tive reflexes in 53 persons, ages 18 months to 

21.5 years, who attended the John F. Kennedy Institute 

Cerebral Palsy Clinic, in New York. The Primitive 

Reflex Profile (Capute, 1978) was devised to discriminate 



between functional levels of ambulation among the 

subjects. 

The three groups of subjects were persons who were 

ambulatory (A), persons who were ambulatory with the 

use of assistive devices (I}, and nonambulators CN}. 

The Primitive Reflex Profile (PRP) was used to assess 

the asymmetrical tonic neck reflex, symmetrical tonic 

reflex, tonic labyrinthine reflex, and positive support 

reflex. These were scored on a 0 to 44 scale. Absence 

of the reflex was scored as 0 ·and inability to break ·.' 

out of the reflex for a minimum of 30 seconds was scored 

as 44. Reflexes were tested on both right and left 

sides of the body. If the scores differed, the higher 

score was recorded. Each subject's score was the total 

on the four reflex tests. The PRP scores were then 

compared to functional status in ambulation. 

The mean PRP score for group A was 3. 79, with a 

range of 1 to 5: the mean PRP score for group I was 

6. 08, with a range of 4 to 9; and the mean PRP score 

f0r group N was 7. 80, with a range of 6 to ll. There 

was no overlap between group A and group N. There was 

overlap between group I with group A and group N. 

The presence or absence of the four primitive 

reflexes tested was related to functional ambulation: 

t, 
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Capute et al. concluded the use of the PRP, along with 

observation of the continuum of development may aid in 

predicting future motor potential. 

Molnar (19782 studied delayed motor development 

in 53 mentally retarded children, ranging in age from 

10 to 25 months at the beginning of the study and from 

20 to 46 months at the end of the study, at a clinic 
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in New York. The longitudinal study entailed observation 

and analysis of the appearance, sequence, and corre

lations of motor development stages. Data were recorded 

as absent or present and in months at which attained. 

After pediatric and neurological examination, 

metabolic studies, genetic work-ups, developmental 

tests, and psychological assessments, the subjects 

were observed for a mean of 24. 5 months and examined for 

a mean of 5. 2 visits. Attainment of five gross motor 

milestones, absence or presence of four primitive 

reflexes,. and absence or presence of 10 postural 

adjustment reactions were noted. 

All of the subjects in the study exhibited delayed 

motor development. Walking, the highest motor milestone 

evaluated, occurred in 48 of the subjects at a mean 

age of 36.5 months. The absence and presence of primi

tive reflexes were evaluated as "normal" and "appropriate" 



for the chronological ages of the subjects. Tilting 

reactions related to positioning for independent walk

ing, the highest postural reaction evaluated, occurred 

in 48 of the subjects at a mean age of 36. 3 months. 
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Holnar concluded that the delayed motor development 

of the 53 subjects in the study was related to postural 

adjustment reactions. The subjects were delayed 5 to 

27 months in acquiring postural adjustment reactions 

when compared to normally developing children. 

Coryell and Cardinali (19792 conducted a study to 

determine whether the asymmetrLcal tonic neck reflex 

(ATNR)_ was present in 12 normal 1 to 12 week old 

infants in Massachusetts. The longitudinal study 

entailed videotaping sessions of spontaneous behaviors 

while the infants lay supine. Data were analyzed 

using two-way and three-way analyses of variance. 

Each infant was visited at home seven times within 

the first 12 weeks of life. During every visit the in

fants lay on a vinyl-covered mat in a well lit room. A 

symmetrical visual scene was provided by a chair and 

sheet on both sides of the mat. The examiner held 

the infant's head in midline and then released it. 

Each infant was videotaped for three 5-minute periods 



with a 3-minute interval between periods. Head 

position and ATNR were timed by a stopwatch. 
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Findings were evaluated in terms of head position, . 

arm movement, and leg movement. The infants maintained 

a turned head position 93% of the time and a midline 

position 7% of the time. There was no significant 

change from visit to visit. The ATNR was present in the 

arms 45% of the time and reverse ATNR 14% of the time. 

The highest incidence of ATNR occurred during the first 

week and then declined fairly steadily. There were no 

significant changes in arm and leg movements during the 

12 weeks. 

The ATNR was present in the infants in the study 

in response to spontaneous head turning. Coryell and 

Cardinali concluded that when an infant's head is 

turned to one side, significant changes occur in both 

arms and legs. 

Fitness in Cerebral Palsied' Persons 

Robson (1972) stated that "physical fitness for the 

physically handicapped should be given greater emphasis 

than it has in the past" (p. 813). Few studies have 

been conducted on physical fitness of cerebral palsied 

persons because of the varying degrees of disability. 



Most of the studies reviewed in this section were con

ducted in Sweden at a school for cerebral palsied 

children. 

Berg (1970) studied the effects of a physical 

training program with oxygen uptake determinations dur

ing work on 22 cerebral palsied subjects, ages 7·to 25 

years old, in S\..reden. Tables listing levels before 

and after the training program indicated maximal oxygen 

uptake, total hemoglobin, and total blood volume. 

The training program, which consisted of cardio

respiratory activities, was conducted three times a 

week. The length of the training program varied be

tween 1 and 16 months depending on the subjects. Oxy

gen uptake was measured by a bag technique. Total 

hemoglobin and blood volume were measured by an alveolar 

cobalt method. 

Oxygen uptake increased in 20 of the 22 subjects. 

The increases occurred continuously with the longer 

periods of training. A loss in oxygen uptake was shown 

after a 3-month vacation. Total hemoglobin and blood 

volume increased at the same rate as oxygen uptake. 

A measurable training effect did not occur innnedi

ately, but once an effect did occur it continued. Berg 
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concluded that a simple training program can increase 

the physical capacity of severely handicapped children 

with cerebral palsy. 

Berg and Isaksson (_1970)_ studied body composition 

and nutrition of 23 cerebral palsied individuals ages 

1 to 21 years old, in Sweden. Records of body height, 

body weight, total exchangeable potassium, total body 

water, and diet were kept on each subject. 

Body composition was calculated from data on body 

weight, potassium, and total body water and compared to 

predicted values. Body weight was measured on a chair 

scale. Total exchangeable potassium and total body 

water were measured by an isotope dilution technique. 

Individual dietary records were kept on each subject 

and compared to recommended daily intakes. 
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Results of the study indicated most of the subjects 

were below the 29th percentile in body height. The boys 

tended to be overw·eight and the girls tended to be normal 

in weight. The . .Qbserved potassium level mean was 85. 7+ 

2. 5% when compared with the predicted values. The 

observed total body water mean was 115.9 ± 2. 5% when 

compared with the predicted values. The individual 

nutritional intake of most of the subjects indicated 
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a lack of iron and vitamin A. The predicted values were 

based on body height and age of the subjects. 

Berg and Isaksson concluded low physical activity 

and malnutrition were possible causes of abnormal body 

composition in the subjects studied. Immature muscle 

development could be expected to result from the abnor

mal body composition. 

Bj ure and Berg (1970} studied dynamic and static 

lung voltunes of 22 cerebral palsied individuals ages 

7 to 23 years old. Spastic cerebral palsy was found in 

14 of the subjects and dyskinetic cerebral palsy in 8. 

Statistical treatment included t-tests for differences 

between observed and predicted values and for differ

ences between spastic and dyskinetic subjects. 

Dynamic lung volumes were measured by a spiro

meter, and static lung volumes were measured by a helium 

dilution method. The technical assistant who conducted 

the testing period was well acquainted with the subjects 

and able to persuade them to try their best. Predicted 

values had been calculated according to the method of 

Bj ure (19 6 7) and Berg et al. (19 6 3 )_. 

The results indicated no signs of airway obstruction 

in either group and no significant differences between 
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the two groups in the reduction of the total lung capa

city. Vital capacity in the spastic cerebral palsied 

subjects was 67% of the predicted values and in the 

dyskinetic cerebral palsied subjects was 50% of the 

predicted values. In the spastic cerebral palsied 

subjects residual volume (RV1 was normal, and functional 

residual capacity (FRC) was 75% of the predicted value. 

In the dyskinetic cerebral palsied subjects RV was 

156% of the predicted value, and FRC was normal. 

Both spastic and dyskinetic cerebral palsied 

subjects showed reduced total lung capacity. Bjure 

and Berg concluded the deviation in lung volumes from 

the predicted values and differences between the two 

groups could be explained by the reduced ability of 

voluntary muscular control. 

Berg and Bjure (19701 studied the physical working 

capacity of 43 cerebral palsied individuals ages 7 to 27 

years old. Maximal heart rates and changes in oxygen 

uptake were measured and presented. 

The subjects, depending on severity of cerebral 

palsy, were tested while riding a bicycle ergometer, 

lying on the floor behind the bicycle ergometer with 

their feet on the pedals, riding a tricycle, or on a 



scooter board. Maximal heart rate was measured by 

electrocardiogram (EKG) recordings or a telemetric 

device connected to a pulse indicator. Oxygen uptake 

was measured by a bag technique and expired air was 

measured with a gas meter. The tests were conducted 

in a gymnasium no earlier than 1 hour after a meal. 

EKG recordings were made every 30 seconds. Air was 

collected after 6 seconds and then again when maximal 

heart rate was obtained. 

Results indicated there was a linear relationship 

between heart rate and oxygen uptake in the cerebral 

palsied subjects. Mechanical efficiency varied between 

subjects and improved with training sessions. The 

oxygen uptake also improved with training sessions. 

34 

Direct measurement of oxygen consumption during 

exercise was utilized to study physical working capacity 

in cerebral palsied individuals. Berg and Bjure conclud

ed that through training inactive cerebral palsied indi

viduals can increase maximal heart rate and oxygen uptake. 

Similar to the Swedish research, Rothman's study 

(1978) was on the effects of a respiratory exercise pro

gram on the vital. capacity and forced expiratory volume 

in children with cerebral palsy at the Rose F. Kennedy 
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Center for Research in Mental Retardation and Human 

Development, Bronx, New York. Subjects for the study 

were 10 children with spastic cerebral palsy. The 

average age of the children was approximately 7 years 

and 3 months. Vital capacity and the forced expira

tory volume before and after the children performed the 

breathing exercise program were measured by a spirometer. 

The 10 children were divided evenly into experi

mental and control groups which lasted 8 weeks. The 

Vanguard, an electric spirometer with a built-in mini

co~uter, was chosen for several reasons. The measure

ments were reported to be reliable by ± 2. 5%. The 

instrument was not visually frightening, and the values 

obtained were visible to the children. Rothman used 

eight breathing exercises that the children easily under

stood and followed. Inspiration and expansion of the 

thorax, diaphragmatic breathing, and strengthening of 

the abdominal musculature were areas on which the 

exercises concentrated. The exercises increased in 

difficulty and were performed 5 to 7 minutes a day. 

The children in the experimental group were paired 

with the children in the control group on the basis of 

IQ, age, and height. Pretest and posttest results 
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included the vital capacity, predicted normal vital 

capacity, percent of predicted normal vital capacity, 

and forced expiratory volume. The control group showed 

no change in vital capacity while the experimental group 

had a mean increase of 0.46 liters. Both groups showed 

no significant differences in scores on forced expira

tory volume tests. 

The breathing exercise program resulted in a 

significant increase in capacity of the experimental 

group. Rothman stated that cerebral palsied individuals 

tend to lack physical exercise, therefore having a low 

respiratory potential. Increasing control and strength

ening the muscles of respiration had equal roles in 

the breathing exercises. Hence the children were better 

able to make use of their respiratory potential. 

Behavior Modific·ation Techniques in Education 

Programs which use positive reinforcements have 

been successful in the treatment of cerebral palsied 

persons. Several good research studies have documented 

various reinforcement procedures. 

Morris and Dolker (1974) studied the effects of 

four approaches in improvement of cooperative play of 

six severely mentally retarded children in New York. 
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The children, who ranged in age from 4 to 12 years, were 

randomly assigned to treatment groups. The sessions 

were evaluated by three raters. 

The researchers recorded successful ball rolling 

cycles which consisted of a baseline period, test 

sessions, and a follow-up evaluation. In the baseline 

period the children were brought individually into the 

experimental area and were encouraged to roll a ball 

back and forth. The test sessions involved a form of 

ball rolling also.. The groups for the test sessions 

were (a) a student and a teacher with verbal praise and 

candy, (b) two students together with verbal praise and 

candy, (c) two students individually and a teacher with 

physical assistance and candy, and (d} a student who 

served as a control. A follow-up, which included the 

same format as the test sessions, was held 3 weeks after 

the test sessions were terminated. 

The results of the study showed improvement with 

the children in groups 011 and (cl, but little improve

ment with the children in groups (b) and (_dl. The 

follow-up evaluation reflected the scores at the end 

of the test sessions with the exception of group (d} 

whose level of cooperative play dropped to zero percent. 



The initial differences in the baseline perfor

mances did not appear to affect the differential in 

effectiveness of the test sessions. Morris and Delker 

concluded that low social interaction in severely men

tally retarded children may result from lack of rein

forcement as well as absence of reinforcing role 

models. 
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Kolderie (1971) studied the effects of a behavior 

modification program in the treatment of a 7-year-old 

girl with cerebral palsy at the Children's Rehabilitation 

Center at the University of Minnesota. A case study was 

developed using a poker chip reward system to collect 

information and to illustrate results. 

The goals of therapy were to achieve independent 

arnbulation with crutches and snort leg braces and to 

increase strength and coordination of upper extremities. 

At the start of treatment the subject rolled over, sat, 

and balanced with great difficulty. Grasping and releas

ing were also difficult to perform. Chips were given to 

the subject when a higher level of performance was 

obtained. Chips were exchanged for candy or toys. The 

reinforcers were changed gradually to natural reinfor

cers such as praise. 



At the end of the study the subject crawled inde

pendently, balanced on hands and knees and in the 

kneel-standing position, and walked short distances 
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on her knees. She was also able to stand independently, 

with short leg braces and forearm crutches, for several 

seconds. 

Kolderie concluded that behavior modification can 

have a positive effect on a cerebral palsied girl . 

.An important aspect of the study was switching from 

artificial to natural reinforcers. It was theorized 

that had not natural reinforcers been introduced, the 

behavior obtained would have disappeared when the 

program ended. 

Harris, Spelman, and Hymer (1974} conducted a study 

which used electronic sensory aids as treatment to 

improve kinesthetic monitoring of head and limb move

ments of 18 athetoid cerebral palsied subjects, ranging 

in age from 7 to 18 yealS old., in Washington. Strip-chart 

recordings of movements by the subjects illustrated 

the improvements in postural stability and in control 

of volrmtary movements. Histograms documented cumula

tive improvements over weekly and monthly periods. 

A head control device (_HCD) and limb position 
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monitor (LPM) were used to convert movements of the 

head and limbs to equally varying electrical signals and 

then to corresponding auditory and visual signals. The 

function of the HCD, a helmet with gravity sensitive 

transducers, was to teach control and stabilize the 

movements of the head. A film projector was used as 

automatic positive reinforcement. The film stopped 

each time the head tilted too far. The function of 

the LPM, a potentiometer mounted on a goniometer posi

tioned at the joint axis, was to measure the angle of 

rotation about the axis of individual joints. The LPM 

had no positive reinforcement, although a sonalert went 

off when the limb moved too far and served as a mild 

negative reinforcement. Activities were prescribed 

with the therapists using the HCD and LPM daily over 

the l2-month study. 

All of the subjects improved their conditions by 

using the HCD and LPM. Head stability was increased 

from a few seconds to 5 minutes, with normalization of 

tone in the neck muscles. A decrease or elimination of 

tremor, improvement in smoothness and accuracy of move-
. ' . 

ments, and increase in range of motion at elbow joints 

were obtained with the LPM. 
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In all cases while the subjects concentrated on 

controlling an individual movement, associated movements 

throughout the body lessened. Harris et al. concluded 

that the subjects would maintain improvement when 

slowly taken off of·tne devices after they had learned 

to function well with them. 

Westervelt and Luiselli Cl975) studied the effec

tiveness of reinforcement procedures utilized by an 

attendant staff to establish standing and walking 

behaviors in a 12-year-old physically handicapped 

retarded girl at a state institution. The study included 

pretreatment and posttreatment time samplings of the 

subject's on-feet behaviors during the 2~-month 

treatment program. Reliability was assessed by two 

physical therapists. 

The ward attendants were instructed by a physical 

therapist once a week to respond to the subject under 

social and nonsocial interaction conditions so that 

target behaviors and reinforcements occurred. Obser

vations were conducted during the pretreatment and 

posttreatment phases twice daily. The behaviors sampled 

were crawling, walking, non-mobile-on feet, non-mobile

off feet, and cruising. Initially in the treatment 
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program the subject was given physical assistance and 

food reinforcers. By the conclusion of the study the sub

ject was given only praise and touch as reinforcement. 

Results of the study indicated that following the 

treatment phases a substantial increase in on-feet 

behaviors was observed. During the nonsocial inter

action condition on-feet behaviors were exhibited 53% 

of the time. During the social interaction condition 

on-feet behaviors were exhibited 77% of the time. The 

interrated reliabilities of the two observers were .98 

and .93. 

The subject not only increased on-feet behaviors 

but made gains in social behaviors as evidenced by 

responsiveness to social stimuli. Westervelt and 

Luiselli commented that the consultation role of the 

physical therapist may allow more efficient use of the 

therapist's time and may provide more effective treat

ment intervention than direct treatment when working 

with developmental disabilities in institutions. 

Skrotzky, Gallenstein, and Osternig (1978l studied 

the effectiveness of electromygraphic feedback training 

in increasing active range of motion in four spastic 

cerebral palsied individuals ranging from 11 to 29 years 



of age in Canada. A single subject design with 

multiple baselines across physiological behaviors was 

selected for the study and was replicated with the 

other three subjects. 

The investigation was divided into four areas: 

(a) the testing period, (b) training period of days 1 

to 4, (c) training period of days 6 to 10, and (d) the 

retention periods of 4 and 9 weeks later. The test 

measured active range of motion (ROM), response time in 

relaxation RTR2, and electromyographic (EMG2 activity. 

By random choice one leg was designated as the experi

mental limb and one leg was designated as the control 

limb on each subject. The experimental limb received 

EMG feedback while the control limb did not. Both 

limbs were exercised during the study. A standard 

goniometer evaluated ROM. Time that elapsed between 

maximum contraction of a muscle and its relaxation was 

measured by means of RTR. The training sessions were 

conducted for 10 days with sessions held twice daily. 

Results of the study showed an increase in active 

ROM of the ankle joint in the -experimental limb for 

20% to 500% and in the control limb from 33% to 450%. 

The acquired active ROH was maintained by two of the 
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subjects until the completion of the study. The learn

ing patterns in the RTR in both limbs indicated that the 

learning took place during the first sessions of EHG 

feedback training. No learning patterns in RTR occurred 

in limbs without EHG feedback. 

The study indicated that ID1G feedback. effectively 

increased active TOH and decreased relaxation time of 

muscles. Skrotzky et al. cautioned that it remains to 

be seen how such effects can best be retained. 

Horgan (19 80) studied the effects of motivational 

reinforcement on reaction-time (RT) and movement-time 

(MT) of 36 subjects with spastic cerebral palsy in 

hospital or public school settings. Interclass correla

tion was used to illustrate the results of the experi

mental study. 

Subjects with full range of motion at the shoulder 

joint and normal intelligence were selected to partici

pate in the study which measured RT and MT. The testing 

consisted of moving the preferred extremity at the 

sound of a buzzer off of the hand rest to touch a 

hinge post. The RT was measured as soon as the hand 

moved and the MT was measured as soon as the r .. inge post 

was touched. The testing period continued over a 7-week 



period, with administration of pretest and posttest. 

Verbal praise was given to subjects in the experimental 

group. 
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The results indicated no significant differences 

in pretest scores in RT and MT between the mean perform

ances of the control and experimental group. No signi

ficant gain in posttest scores was made in performance 

for the control group. Significant improvement in 

posttest scores was made in the performance for the 

experimental group. 

Horgan concluded motivational reinforcement 

significantly improves RT and }1T in spastic cerebral 

palsied subjects. The continued use of motivational 

reinforcement should be considered for use in school, 

therapy, and at home. 

Physical Activity Studies 

Many articles have been written in recent years 

concerning the adaptation of sports related activities 

for cerebral palsied persons. Very few research studies 

have been conducted, however, to illustrate the effect

iveness of such adapted activities. 

Hellebrandt, Waterland, and Halters (1961) conducted 

a case study in Wisconsin of two females, both 50 years 
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old, concerning the influence of athetoid cerebral palsy 

in bowling. A physical education teacher was used as 

the control subject, and a moderately severe athetoid 

cerebral palsied individual served as the experimental 

subject. 

The best bowling position for the cerebral palsied 

subject was determined and used by both subjects through

out the experimental period. Practice was held 3 times 

a tveek for 1 month before data were collected. Each 

subject was photographed on the same day in four posi

tions. Each subject had ~7 muscles sampled by an 

oscillograph with bipolar surface electrodes. 

Results of the cinematography indicated several 

significant differences between the experimental and 

control subject. Forward and backward range of motion 

of the experimental subject was limited. The length 

of time the throwing arm was in abduction was much 

greater in the experimental subject. Results of the 

electromyography indicated no abnor~lities in the 

muscles analyzed in the experimental subject. The 

agonists and antagonists fired simultaneously during 

the throwing motion. 

In the study an athetoid cerebral palsied 



individual was taught to bowl independently from a 

sitting position. Hellebrandt et al. concluded the 

involtmtary movements did not distort the throwing 

pattern and the obvious neuromuscular patterning was 

more normal than abnormal when comparing the two 

subjects. 

Spragens (1964) studied the physical education 

needs and interests of 21 orthopedically handicapped 

children in Austin, Texas, by means of case studies. 

Cerebral palsy, Perthes disease, muscular dystrophy, 

poliomyelitis, spina bifida, rheumatoid arthritis, 

and arthrogryposis multiplex congenita were the ortho

pedic conditions studied. 1~ays to plan and conduct 

adapted physical education programs to meet the needs 

and interests of orthopedically handicapped children 

\vere recoJ.'Tliilended. 

The physical abilities and social relationships 
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of the subjects were observed four times, two in physical 

therapy and two in physical education or in the class

room when the subject had no scheduled physical educa

tion period. Social, play, and general information 

sheets were completed by the parents and teachers. 

A planned physical education program, development 

of basic motor skills, and physical therapy not employed 



as a substitute for physical education were utilized. 

Case studies were presented as illustrations of the 

handicapping conditions. 
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Spragens concluded that the development of physical 

education for orthopedically handicapped children needs 

to be researched. The physical education programs for 

handicapped children should be as varied as the 

handicapping conditions themselves. 

Hecox, Levine, and Scott (l9 7 5) studied dance as 

a rehabilitation technique for the physically handicapped 

in New York City. Participants in the study ranged in 

age from 21 to 55 years. They ranged in ability from 

nonambulatory to ambulatory and had various disabilities 

including cerebral palsy, multiple sclerosis, and ampu

tation. The results of the study were shown by case 

studies. 

The classes conducted by professional dancers and 

physical therpaists were held once a week for 3 years. 

Body warm-ups, exercises based on dance techniques, 

movements involving others, individual expressions, 

and movements just for ftm were part of the class 

structure. Hecox et al. theorized that dance emphasized 

the subjects' strengths and provided an opportunity to 
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experience their own bodies. The case studies illustrated 

individual goals obtained. 

Findings of five case studies were discussed. 

The physical conditions of all subjects were greatly 

Lffiproved at the end of the study. An example of one 

case study was Maria, a 23-year-old diagnosed with 

spastic cerebral palsy. Hhen Maria started the program, 

movement of her left arm was limited to less than 90 

degrees abduction and she was unable to skip or run. 

At the conclusion of the study Haria abducted her left 

arm to lSO degrees and she could skip and run. 

Hecox et al. concluded that adapting dance as a 

form of physical rehabilitation had been successful. 

The members of the class increased their self-concepts 

and gained new recreational skills. 

Gordon (l977) studied the physical education instruc

tion of 10 orthopedically handicapped children in the 

Carrollton-Farmers Branch Independent School District 

in Texas by means of case studies. Cerebral palsy, Soto 

Syndrome, hydrocephalus, and Prader-l-lilli Syndrome were 

the orthopedic conditions studied. Professional pre

paration materials were developed for each case study 

to aid teachers of orthopedically handicapped children. 
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The motor behaViors of each subject were observed a 

total of 4 hours in adapted physical education or a 

regular classroom setting. A checklist was developed 

from the Denver Developmental Screening Test (Frankenburg, 

1967}, the Callier-Azusa Scale ($tillman, 1974}, and the 

Santa Cruz Behavioral Characteristics Progression (Santa 

Cruz County Office of Education, l973). A questionnaire 

and leisure time checklist was completed by the parents 

and teachers of the subjects. 

One purpose of the professional preparation materials 

was to give teachers a familiarity with various assess

ment instruments administered by the educational place

ment team of the Carrollton-Farmers Branch Independent 

School District. Cognitive and psychomotor tests were 

described in detail. The case studies were presented 

as illustrations of the handicapping conditions and 

showed the specific use of the assessment instruments 

with each child. 

The outcome of the study was the provision of a 

resource guide for adapted physical education teachers. 

Gordon concluded that there remains a need for further 

research on adapted physical education for ortho

pedically handicapped children. 



CHAPTER III 

PROCEDURES FOLLOWED IN THE DEVELOPNENT 

OF THE STUDY 

Procedures followed in the development of the 

study are described in this chapter under the following 

headings: Preliminary Procedures, Selection of Subjects, 

Case Studies of the Subjects, Development of the Tests, 

Collection of the Data, Conduct of the Experimental 

Period, Treatment of the Data, and Preparation of the 

Final Report. 

Preliminary Procedures 

Because of her interest in and desire to gain 

knowledge about the presence and use of abnormal re

flexes to facilitate motor learning in severely involved 

cerebral palsied individuals, the investigator began to 

survey, study, and assimilate the related literature. 

As noted in Chapter I, this review of related literature 

revealed that very little research had been conducted 

in this area. 

A tentative outline was developed and submitted in 

a thesis committee meeting held in the College of Health 

Physical Education and Recreation at Texas Woman's 
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University, in Denton, Texas, in June 1981. The tenta

tive outline was revised in accordance with suggestions 

made from the members of the thesis committee and 

signatures were obtained for the title page of the 

prospectus. The revised outline of the study was filed 

in the form of a prospectus in the Office of the 

Provost of the Graduate School. Before beginning the 

study, the researcher completed the review of related 

literature and wrote Chapters I and II. 

In accordance with the requirements of the Human 

Subjects Review Corrnnittee of Texas Woman~s University, 

several permissions were obtained before the study 

began. Vlritten permissions were signed by the Director 

of the Special Education Departmen~ Assistant Superin

tendent, and the parents of the subjects in Irving 

Independent School District, Irving, Texas. Copies 

of these permissions appear in the appendix of the 

thesis. 

Selection of the Subjects 

The procedures followed in the selection of the 

subjects were as follows: (a) define the population, 

(b) determine sample size, (c) determine sampling design 

and (d) implement sampling design. The population was 
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defined as all students {g_=4) with severe cerebral 

palsy in the Irving Independent School System in Texas. 

In accordance with the methodology used in single case 

experimental designs (Hersen & Barlow, 1976), a 

sample size of two was chosen with the intent of 

treating and reporting separately the data yielded by 

each subject. A nonrandom purposive sampling design 

was selected. Kerlinger (1973) described purposive 

sampling as "characterized by the use of judgement and 

a deliberate effort to obtain representative samples 

by including presumably typical areas or groups in the 

sample" (p. 129 )_. The following criteria were estab

lished therefore to guide in the selection of the two 

subjects: (a) severely involved with cerebral palsy, 

(b) small enough in size for the investigator to lift, 

(c) attending school in the Irving Independent School 

District, and (9) having parent permission. 

The subjects chosen were a 9-year-old athetoid 

quadriplegic female and an 8-year-old spastic quadri

plegic male. Background information was gathered on 

each subject through a documentary analysis of materials 

in the school files and through informal questioning of 

school personnel and parents. Additionally, two 

53 



examinations of reflexes -- Milani-Comparetti (1967) 

and Barnes, Crutchfield, and Heriza (1977) -- were 

administered to each subject by a team comprised of 

the investigator (an adapted physical education 

specialist) and the occupational therapist. The 

scoring forms for these examinations appear in the 

appendix. A brief case study report of each subject 

at the beginning of the study follows. 

Case Studies of the Subjects 

Subject A 

Subject A was a 9-year-old athetoid quadriplegic 

female who attended Lee Britain Elementary School, in 

Irving, Texas. The following information was taken 

from school records or from responses to questions 

directed to parents and school personnel. 

Background on Handicapping Condition 

The cause of subject A's athetoid cerebral palsy 

was anoxia at birth. During delivery the umbilical 

cord was pinched off between the infant's shoulder and 

the mother's pelvis. The infant was resusitated and 

respirated for 35 minutes. She was first born in a 

family with two children. 
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Athetoid quadriplegia affected all movements. A 

marked delay in motor development was observed. Major 

motor milestones that allow for independent daily living 

and self-care needs were never reached because of the 

severity of the athetosis in all four limbs. 

Several medical problems had received attention over 

the years. Bilateral long leg braces were once worn to 

facilitate sitting and standing balance. The braces, 

however, had not been worn since age 5. Seizures had 

been present since a young age. Depakene was taken 

to prevent the seizures which were under control. 

Glasses were worn to correct nystagmus. Vision 

appeared to be no problem for the subject during the 

experimental period. 

Subject A was receiving services from Texas 

Scottish Rite Hospital at the time of the study. At a 

younger age she received assistance from the Dallas 

Society for Crippled Children. An absence of scoliosis 

and fixed contractures were evidence of the excellent 

health care received. 

Educational Information 

An appropriate intelligence test has always been 
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a great problem for severely involved cerebral 

palsy persons. Different examiners stated at different 

times in subject A's history that a true intelligence 

quotient score was difficult to reach because of the 

severe physical involvement and a lack of spontaneous 

speech. The latest intelligence test given was the 

Columbia Mental Maturity Scale in which a score of 78 re

sulted. The highest score ever received by subject A 

was a 91 on the Leiter Intelligence Test. 

At a younger age subject A was thought to be men

tally retarded. Since that time much had been done to 

prove that she ~vas not. For 3 years subject A attended 

an Early Childhood class at Dallas Society for Crippled 

Children. Pre-educational needs were met and occupa

tional, physical, and speech therapy were received. A 

head pointer was made for subject A while at Dallas 

Society for Crippled Children. Her true intelligence 

began to emerge. Subject A's head control was much 

better than arm control. 

During the time of the experimental period, subject A 

was starting her fourth year in the Irving Independent 

School District. For 2 years she had remained in the 

self-contained class for the multi-handicapped. Some 



mainstreaming was started during her third year of 

school, and this year she was mainstreamed into a first 

grade spelling and mathematics class. The rest of 

subject A's day was spent in the self-contained class 

for the multi-handicapped. Adapted physical education 

was received individually three times a 'tveek for a 

total of 1~ hours. 

Related services took up much of subject A's day. 

Occupational therapy was received individually two 

times a week for a total of 1~ hours. Physical therapy 

was received individually two times a week for a total 

of 1~ hours. Speech therapy was received individually 

three times a week for a total of 1~ hours. Music 

therapy was received in a small group two times a 

week for a total of 1 hour. 
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Several adaptations were used daily to permit subject 

A to function as independently as possible. The head 

pointer was used to point to words on a bliss symbol 

board, to type, to write, and to do art work. A 

spin-a-plate was used to eat lunch. She stood in a 

flex-i-s tand several times a week to straighten out her 

legs and to allow a different working position. A wheel-

chair with a seat belt was used while she worked and 
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to get her from place-to-place. At this time subject A 

was dependent on a person to get her from place-to-place 

and to take care of her daily needs. She lacked the arm 

strength and control to maneuver the wheelchair herself. 

Occupational and Physical Therapy 

The occupational therapist and physical therapist 

had previously tested subject A in various positions 

necessary to daily life. In the supine lying position, 

subject A's legs assumed a scissors position with the 

right leg crossed over the left. Her arms were relaxed 

at her sides. In the prone lying position, subject A's 

body tended to remain in flexion with movements of the 

upper and lower extremities dominated by the symmetrical 

tonic neck reflex. She could sit when placed in a side 

sitting position and used her arms to support herself 

for 10 seconds. Long sitting could not be maintained, 

and standing was possible only with support. Muscle 

tone was described as "fluctuating" and range of motion 

was within normal limits. 

The therapy goals were to maintain range of motion, 

continue with relaxation exercises, assist with develop

ment of communication, and to develop better sitting 

positions. These goals were worked on four times a 

week by the occupational and physical therapists. 
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Adapted Physic·al Education 

The present level of performance of subject A in 

nine throwing, kicking, and striking patterns was 

evaluated cooperatively by the adapted physical educator 

and the occupational therapist at the beginning of the 

study. A summary of these findings appears in the 

appendix. Abnormal primitive reflexes present in 

subject A which most affected her physical education 

performance were the hand grasp, asymmetrical tonic 

neck, rnoro, crossed extension, and symmetrical tonic nee¥ 

A summary of the findings of two examinations of reflexes 

and reactions in subject A appears in the appendix. The 

long range goal of physical education instruction was 

to learn to utilize and/or cope with these abnormal 

reflexes while throwing, kicking, and striking. 

Subject B 

Subject B was an 8-year-old spastic quadriplegic 

male who attended Lee Britain Elementary School, in 

Irving, Texas. The following information was taken 

from school records or from responses to questions 

directed to parents and school personnel. 

Background on Handicapping Condition 

The cause of subject B's spastic cerebral palsy was 
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probably premature birth. Subject B's mother gave birth 

at 6~ months to a 2 lbs. 13 oz. male. 

Spastic quadriplegia affected all movements. A 

marked delay in motor development was observed. Major 

motor milestones that allow for independent daily and 

self~care needs were never reached because of the sev

erity of the spasticity in all four limos. 

Several medical problems had received attention over 

the years. Bilateral long leg braces were once worn to 

facilitate sitting and standing balance. The braces 

had not been worn in a year. Glasses were worn to cor

rect near sightedness. Strabismus was present and was 

being followed by an eye specialist. It was unknown if 

vision were a problem for the subject during the 

experimental period. 

Subject B was receiving services from Texas 

Scottish Rite Hospital. At a younger age he had re

ceived these services from Dallas Society for Crippled 

Children. An absence of scoliosis and fixed contrac

tures were evidence of the excellent health care 

received. 

Educational Information 

As was the case with subject A, different examiners 



stated at different times in subject B's history that 

a true intelligence quotient score was difficult to 

estimate because of severe physical involvement and 

lack of spontaneous speech. The latest and highest 

score on a intelligence test was 82 on the Columbia 

Mental Maturity Scale. 

At a younger age subject B was thought to be 

mentally retarded. Since that time much had been done 

to prove that he was not. For 3 years subject B went 

to an Early Childhood class sponsored by the Dallas 

Society for Crippled Children. Pre-educational needs 

were met and occupational, physical, and speech therapy 

were received. 

During the time of the experimental period 

subject B was starting his third year in the Irving 

Independent School District. For all 3 years he had 
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been in the self-contained class for the multi-handicapped. 

A head pointer was made for subject B during his second 

year in this class. Subject B' s head control was much 

better than arm control. Academically, subject B was 

functioning on a kindergarten level. Adapted physical 

education was received individually three times a week 

for a total of 1~ hours. 



Related services took up much of subject B' s day. 

Occupational therapy was received individually two 

times a week for a total of 13;a hours. Physical therapy 

was received individually two times a week for a totc9.i 

of 1~ hours. Speech therapy was received individually'. 

three times a week for a total o£ 1~ hours. Music 

therapy was received in a small group two times a,,week 

for a total of 1 hour. 
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Several adaptations were used daily to permit · 

subject B to ftmction as independently as possible. The 

head pointer was used to point to words on a bliss symbol 

board, to type, to write, and to do art work. A 

spin-a-plate was used to eat lunch. He stood in a 

flex-i-stand several times a week to straighten out 

his legs and to allow a different working position .. 

A wheelchair with a seat belt was used while he worked 

and to get from place-to-place. At this time subject B 

was dependent on a person to push his wheelchair and to 

take care of his daily needs. 

Occupational and Physical Therapy 

The occupational and physical therapist had pre

viously tested subject B in various positions necessary 

to daily life. In supine position, the arms were 



retracted, the elbows were flexed, and an asynnnetrical 

tonic neck reflex occurred with head movements. In 

prone lying he could lift his head a few inches from 

the mat, but his arms remained retracted and flexed. 

Side sitting and long sitting positions could not be 

maintained. Standing was possible only with support. 

His muscle tone was hypertonic. The head position 

influenced flexor and extensor tone of the entire body. 

His range of motion was extremely limited in all 

extremities. 
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The therapy goals were to increase range of motion 

and to learn to sit on a bench independently with good 

body alignment for up to 15 minutes. These goals were 

worked on four times a week by the occupational therapist 

and the physical therapist. 

Adapted Physical Education 

The present level of performance of subject B in 

nine throwing, kicking, and striking patterns was evaluated 

cooperatively by the adapted physical educator and the 

occupational therapist at the beginning of the study. A 

summary of these findings appears in the appendix. Ab

normal primitive reflexes present in subject B which most 

affected his physical education performance were the 

hand grasp, asymmetrical tonic neck, and symmetrical 
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tonic neck. A summary of the findings of two examinations 

of reflexes and reactions in subject B appears in the 

appendix. The long range goal of physical education in-. 

struction was to learn to utilize and/or cope with these 

abnormal reflexes while throwing, kicking, and striking. 

Development of the Tests 

Tests were developed after an extensive search 

revealed that no data collection instrument existed for 

assessing the throwing, kicking, and striking skills of 

nonarnbulatory cerebral palsied children. A test of 

precision throwing was found in the 1981 rulebook of 

the National Association of Sports for Cerebral Palsy 

(p. 51), and some of the procedures used (floor target 

of concentric rings and bean bag} were incorporated 

in the development of the data collection instrument for 

the throwing patterns. Each subject's reflexes were 

considered in the selection of specific throwing, kicking 1 

and striking ~atterhs to be used in t~e tests. Decisions 

pertaining to the development of the tests were made 

cooperatively by the investigator and the children's 

occupational therapist and physical therapist. Two 

nationally recognized experts in adapted physical education 

(Pyfer, 1981; Sherrill, 1981) reviewed the tests and 

verified their content validity. In this regard~ the 



explanation of content validity by Kerlinger (1973) 

was accepted. 

Content validity is the representativeness 

of sampling adequacy of the content--the 

substance, the matter, the topics--of a 

measuring instrument. Content validation 

is guided by the question: Is the substance 

or content of this measure representative of 

the property being measured? ... Content validation, 

~hen, is basically judgmental. The items 

of a test must be studied, each item being 

weighed for its presumed representativeness 

of the universe. This means each item must 

be judged for its presumed relevance to the 

property being measured .... (p. 459) 
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A full description of the throwing, kicking, and 

striking tests appears in the appendix. The description 

for each skill included objective of the test, equipment, 

distance of wheelchair from the target, description of 

three alternative motor patterns for achieving the motor 

task, number of trials, and scoring. A floor target was 

used for the throwing test; whereas a wall target was 

used for the kicking and striking tests. 
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Each of the three tests (throwing, kicking, and 

striking) was performed in three different ways (10 

trials each) to determine which of three motor patterns 

was most conducive to success. The score for each trial 

was recorded separately; the perfect possible score for 

the 10 trials was 80 points. This scoring system (as 

many trials and points as were administratively feasible) 

was used to obtain the most reliable measure possible. 

The reliability of performance on each motor 

pattern for each test was judged on the basis of data 

yielded during three testing sessions. These sessions 

were held on Monday, Wednesday, and Friday of the same 

week. Approximately 60 minutes were spent in testing 

each subject on each of these days. During each session 

the test was administered two times, resulting in two 

scores, each representing the sum of 10 trials. The six 

scores were plotted on a line graph to depict intra

subject variability during the baseline phase in accord

ance with the procedures of Hersen and Barlow (1976). 

The resulting line graphs depicting baseline performance 

for each movement pattern appear in Chapter IV and are 

designated as Figures 1 to 6. 

Collection of the Data 

The single case experimental design (Hers en & Barlow, 



1976) guided the collection of data during three 

distinct phases of the study (ABA). This design is 

explained as follows: 

The A-B-A design is the simplest of the 

experimental analysis strategies in which 

the treatment variable is introduced and 

then withdrawn. If after baseline measure

ment (A) the application of a treatment (B) 

leads to improvement and conversely results 

in deterioration after it is withdrawn (A), 

one can conclude with a high degree of 

certainty that the treatment variable is 

the agent responsible for observed changes 

in the target behavior. (Hersen & Barlow, 

1976, p. 176} 
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During the fall semester of 1981, each test was 

administered six times to establish the baseline perform

ance (A), one time during each of the 10 weeks of the 

intervention period (B), and six times for the follow- up 

baseline condition (A). Each test entailed the evalua

tion of three movement patterns (10 trials per movement 

pattern} for a total of 30 throws, 30 kicks, and 30 

strikes. The raw data which resulted from these tests 

appear in the appendix of this study. 



To counterbalance the possible effects of fatigue 

in test performance, the order in which the tests were 

ad~nistered was rotated in accordance with three 

schedules. Rotation schedule 1 was followed for tests 

1, 2, 7, 10, 13, 16, 17, and 18. Rotation schedule 2 

was followed for tests 5, 6, 9, 12, 15, 21, and 22. 

Rotation schedule 3 was followed for tests 3, 4, 8, 11, 

14, 19, and 20. These rotation schedules were as 

follows: 

Rotation I 

Throwing 

Horizontal Extension 

Horizontal Flexion 

Underarm Forward Release 

Kicking 

Vertical Extension 

Vertical Abduction 

Vertical Extension Backwards 

Striking 

Horizontal Flexion to Extension 

Horizontal Abduction 

Horizontal Adduction 
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Rotation II 

Striking 

Vertical Extension Backwards 

Vertical Extension 

Vertical Abduction 

Throwing 

Underarm Forward Release 

Horizontal Extension 

Horizontal Flexion 

Kicking 

Horizontal Adduction 

Horizontal Flexion to Extension 

Horizontal Abduction 

Rotation III 

Kicking 

Horizontal Abiuction 

Horizontal Adduction 

Horizontal Flexion to Extension 

Striking 

Vertical Abduction 

Vertical Extension Backwards 

Vertical Extension 
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Throwing 

Horizontal Flexion 

Underarm Forward Release 

Horizontal Extension 

Conduct of the Experimental Period 

During the experimental (intervention} period, each 

subject was worked with individually twice a week for 30 

minutes and tested once a week for 30 minutes. On the 

work days, the subjects practiced the motor patterns 

using objects and settings different 'from those in the 

testing situations. The lesson plans utilized during 
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the experimental period appear in the appendix. Throwing, 

kicking, and striking were each practiced or tested for 

approximately 10 minutes during the experimental period. 

The three different motor patterns for each skill were 

given equal time in practice and the time needed during 

the testing sessions. 

Treatment of Data 

The raw data collected over two baseline periods and 

the 10-week intervention period were organized for pre

sentation in the appendix. Each subject had completed 

660 throws (220 for each movement pattern}, 660 kicks, 

and 660 strikes. In the appendix, however, these data 



were collapsed into a single score (sum of all trials) 

for each of the nine movement patterns; this resulted 

in 22 test scores for each movement pattern. 
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The first step in treatment of the data was to plot 

and analyze baseline data. Hersen and Barlow (1976) 

stated: "The primary purpose of baseline measurement is 

to have a standard by which the subsequent efficacy of 

an experimental intervention may be evaluated ... the 

baseline functions as a predictor for the level of the 

target behavior attained in the future." (p. 742. Barlow 

and Hersen (1976) indicated that a minimum of three 

observation points must comprise a baseline in order 

to establish a trend in the data. In the present study, 

six observation points were plotted on a line graph to 

comprise each baseline. 

In single case experimental designs baseline stability 

is used as the measure of performance reliability. Instead 

of computing statistically a reliability coefficient as 

is done in other research methods, the investigator 

therefore visually analyzed the line graphs and attempted 

to discern the establishment of either an upward or 

downward trend in the baseline data. An attempt was made 

also to label the baseline patterns in accordance with 

the eight examples presented by Hersen and Barlow (19762: 
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"stable, increasing, decreasing, variable, variable-stable, 

decreasing-increasing, and rmstable" (pp. 76-82). The 

resulting narration was presented in Chapter IV under 

the center heading of Intrasubj ect Variability. 

Subsequent treatment of the data included construct~. 

ing and analyzing line graphs; computation of range, mean, 

standard deviation, and standard error of the mean for 

the baseline, intervention, and follow:.up data for each 

movement pattern; and calculation of percentage of im

provement in points scored for each movement pattern. 

It should be noted that little has been published on 

statistical analysis for single-case experimental de

signs. Considerable controversy seems to exist concern

ing the correct approach to data analysis. For instance, 

Huck, Cormier, and Bounds (19 7 4 2 stated: 

Inferential statistical tests are not 

always used in applied behavior analysis 

studies. Graphic presentation of the 

data is the most frequently used tech

nique for interpreting the results 

of the study ... some researchers feel 

that a one-way ANOVA can be used with 

one subject exposed to four conditions 

or time series (A1 B
1

A2B2 ) ... The 



time-series statistical procedures 

(e. g., the integrating moving average) 

have not been used very frequently with 

applied behavior analysis designs, but 

their popularity as alternatives to 

the t test and AUOVA may increase. (p. 360) 
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Kazdin (19 76) , the primary authority on statistical 

analysis for single-case experimental designs, addressed 

this controversy also in a detailed presentation of the 

case for and against the use of statistics. He indicated 

that the case against statistics "represents the dominant 

position in laboratory and applied intra-subject repli

cation research" (p. 266}. In the present study graphic 

presentation of data and simple descriptive statistics 

were the main approaches used in the treatment of the 

data. 

Preparation of the Final Report 

The preparation of the final report entailed the 

writing of each chapter, submitting it to the thesis 

comrni ttee members for suggestions and corrections, and 

final revision of each chapter. An appendix and 

bibliography were developed also. 

In Chapter IV, the findings of this study are 

presented. 



CHAPTER IV 

ANALYSIS OF THE DATA 

The purpose of the study was to document the process 

of utilizing abnormal reflexes in adapted physical educa

tion to develop throwing, kicking, and striking skills 

in two nonambulatory cerebral palsied students. The 

findings are reported under these headings: Description 

of Subjects' Backgrounds, Intrasubject Variability, 

Descriptive Data for Subject A, Descriptive Data for 

Subject B, and Examination of the Hypotheses. 

Description of Subjects' Backgrounds 

A description of the subjects' backgrounds is pre

sented in Table 1. Subject A was a 9-year-old female, 

and subject B was an 8-year-old male. Both were diagnosed 

as having cerebral palsy. Subject A was an athetoid 

quadriplegic and subject B was a spastic quadriplegic. 

Educationally the subjects were functioning below 

their chronological age. Subject A had an intelligence 

quotient of 91 to 100 and was functioning educationally 

on a first-grade level. Subject B had an intelligence 

quotient of 81-90 and was functioning educationally on 

74 



75 

a kindergarten level. 

The educational and therapeutic processes began 

early in subject A's and subject B' s lives. Both sub

jects had received formal education 6 to 7 years, adapted 

physical education 3 years, and occupational/physical 

therapy 6 to 7 years. 

Intra·subject Variability 

In order to assess the intrasubject variability 

(reliability) of the test performance in this study, 

the tests were given twice daily for 3 days within a 

1-week period. The tests included 10 trials of each 

motor pattern. A l:l investigator-subject ratio was 

utilized. Practice was not permitted. 

Figures 1, 2, and 3 depict the baseline data for 

the throwing, kicking, and striking patterns respectively 

of subject A. Except for one movement pattern with which 

the subject scored all zeros, the line graphs reveal con

siderable variability from trial to trial. 

Figures 4, 5, and 6 depict the baseline data for the 

throwing, kicking, and striking patterns respectively of 

subject B. Except for three movement patterns with which 

the subject scored all or almost all zeros, the line graphs 

reveal considerable variability from trial to trial. 

This finding of considerable intrasub_i ect 



Table ~ 

Description of the Subjects' 

Background Subject 

Age 
8 0 
9 l 

Sex 
Male 0 
Female l 

Primary Type of 
Cerebral Palsy 

Athetnid l 
Spastic 0 

Number of Limbs 
Involved 

4 1 

Intelligence Quotient 
Bl-90 0 
91-100 l 

Grade Level Functioning 
Kindergarten 0 
First 1 

Years in School 
6 0 
7 1 

Years Receiving Adapted 
Physical Education 

l 3 

Years Receiving Occupational/ 
Physical Therapy 

6 0 
7 l 

A 

Backgrotmd 

Subject 

1 
0 

1 
0 

0 
1 

1 

l 
0 

l 
0 

l 
0 

1 

l 
0 

B 

76 

Total 

l 
1 

1 
1 

1 
1 

2 

1 
l 

1 
1 

1 
1 

2 

1 
1 



variability was expected since a characteristic of both 

the athetoid and spastic types of cerebral palsy is in

consistency in gross motor performance. Theoretically 

the baseline phase in single-case experimental designs 

should be continued until a stable pattern emerges. 

Hith human subjects, however, the ethical question of 
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how much time should be devoted to measurement as opposed 

to instruction or intervention enters into the decision

making process. Sidman (cited by Hersen & Barlow 1 1976, 

p. 7 5) stated in this regard: "The behavioral engineer 

must continuously take variability as he finds it, and 

deal with it as an unavoidable fact of life." Most 

single-case experimental designs using human beings as 

subjects, like the present study, have no more than six 

measurements comprising the baseline. It is, however, 

important to try to identify the possible sources of 

trial to trial variability and attempt to eliminate or 

at least minimize them. In the present study it was 

believed that fatigue might be a source of variability 

since the 10 throws, 10 kicks , and 10 strikes compris:ing 

a testing session demanded almost 30 minutes of continuous 

effort and concentration. The order of tests was rotated 

therefore during the remainder of the experiment. 
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Descriptive Data for Subject A 

The ~esults of the throwing tests are shown in 

Figure 7. Horizontal extension tended to produce the 

highest scores throughout the study. Horizontal flexion 

tended to be the least accurate pattern throughout the 

study. 

The order of rotation for the testing tended to 

affect the points scored on throwing. When throwing 

was the first of the skills tests, a greater number of 

points tended to- be scored. A lesser number of points 

tended to be scored as throwing came later in the 

rotation. 
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Subject A's reflexes affected the different patterns 

and thus the scores. The palmar grasp, a primitive 

reflex, was involved in all patterns. Releasing the 

bean bag presented major difficulties. Horizontal ex

tension tended to be the most accurate pattern because 

it utilized the asymmetrical tonic neck reflex. The 

head was turned in the direction of the extended throwing 

arm during the execution of this pattern, and only wrist 

action was required. Horizontal flexion tended to be the 

least accurate pattern because the asymmetrical tonic 

neck reflex made crossing midline with the throwing arm 
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difficult. Releasing the bean bag in this pattern tended 

to be extremely difficult because of the strong palmar 

grasp and of the increased flexor tone in the throwing 

arm as the head turned to look at the target. 

Table 2 presents the descriptive statistics for the 

three throwing patterns during the baseline, intervention, 

and follow-up phases of the study. No comparison of the 

patterns can be made without inferential statistics. 

The means for the horizontal extension pattern do, 

however, support the graphic presentation of test scores 

in Figure 7 which seem to indicate that this is the 

throwing pattern with which subject A is most likely to 

experience success. 

The results of the kicking tests are shown in Figure 

8. Vertical abduction tended to be the most accurate 

pattern throughout the study. Vertical extension backwards 

proved to be an impossible movement pattern; not one point 

was scored using it. The rotation order tended to not 

affect the points scored on kicking. 

Reflex action seemed to be the major factor in the 

relative success of the vertical extension and vertical 

abduction patterns. To execute the vertical extension 

pattern, subject A sat on a four legged stool with her 
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Table 2 

Description of Throwing 

Scores by Subject A 

Throwing Patterns Range M SD Sem 

Horizontal Extension 
Baseline 10-20 13.00 3.80 1.55 
Intervention 14-33 21.30 5.50 1.74 
Follow-up 14-29 22.67 5. 35 2 . .18 

Horizontal Flexion 
Bt~.seline 0-5 2.17 2.14 0.87 
Intervention 8-20 14.80 5.29 1. 67 
Follow-up 7-14 .11.00 2.45 1.00 

Underarm Forward Release 
Baseline 9-20 15.17 4.07 1.66 
Intervention 6-2.1 13.80 4.44 1.40 
Follow-up 8-22 15.50 5.09 2. 08 
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feet on the ground and the teacher behind her for support. 

The pattern entailed moving the kicking leg forward and 

upward. This seemed to elicit the crossed extension 

reflex (extension of the flexed leg when the contra

lateral leg is flexed) which increased the difficulty of 

the kick. To execute the vertical abduction pattern, 

subject A stood with the teacher's arms around her waist. 

Although this position seemed more physically awkward, 

it elicited no abnormal reflex activity and resulted in 

higher scores than the other patterns in 18 of the 22 

kicking tests. 

Table 3 presents the descriptive statistics for the 

three kicking patterns during the baseline, intervention, 

and follow-up phases of the study. No comparison of 

the patterns can be made without inferential statistics. 

The means for the horizontal abduction pattern do, 

however, support the graphic evidence in Figure 8 which 

seem to indicate that this is the kicking pattern with 

which subject A is most likely to experience success. 

The results of the striking tests are shown in 

Figure 9. Horizontal flexion to extension and horizontal 

abduction tended to be more-or-less equal as successful 

patterns. The highest scores on the graph resulted from 
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Table 3 

Description of Kicking 

Scores by Subject A 

Kicking Patterns Range M 

Vertical Extension 
Baseline 0-13 9.33 
Intervention 3-13 8.40 
Follow-up 7-25 16.50 

Vertical Abduction 
Baseline 7-17 14.50 
Intervention 0-30 13.10 
Follow-up 18-39 30.83 

Vertical Extension Backwards 
Baseline 0 0 
Intervention 0 0 
Follow-up 0 0 
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.SD Se~ 

4. 80 1. 96 
3.37 1. 07 
6.28 2.56 

7.66 3.13 
7. 40 2.34 
9. 79 3.99 

0 0 
0 0 
0 0 



horizontal flexion to extension but overall subject A 

performed well also (and with less variability) on 

horizontal abduction. A comparison of raw scores of 

these two patterns revealed that horizontal abduction 

resulted in the higher score 5 times to 1 during base

line but that the patterns thereafter were equal in the 

times they were higher than one another. Because of 

its tremendous variability, horizontal adduction tended 

to be the least accurate pattern. The rotation order 

tended to not affect the points scored on striking. 

Subject A's reflexes affected all three striking 

patterns less than the throwing and kicking patterns 

because striking was executed from a stable position; 

in the two most successful striking patterns the forearm 

was resting on a table. Horizontal adduction, the only 

pattern performed without arm support, was least accurate 

because of lack of control of the striking arm in the 

follow through part of the throw. If the ball was not 

struck forcefully enough to move fast, the arm often 

hit it a second time or landed on the table in front of 

it. This clumsiness was not caused by abnormal reflex 

action· it was the result of athetosis. 
' 

Table 4 presents the descriptive statistics for the 
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three striking patterns. The means for the horizontal 

flexion to extension and the horizontal abduction patterns 

support the evidence in Figure 9 that they were probably 

about equally successful. The standard deviations and 

ranges reflect the tremendous fluctuations from trial 

to trial. 

Des·cr·iptive Dat·a· for Subjec·t B 

The scores made by subject B on the 22 throwing 

tests are shown in Figure lO. Horizontal extension tended 

to be the throwing pattern which resulted in the best 

scores throughout the study. From trials l3 to 22, 

the tmderarm forward release began to show promise as a 

successful pattern. Horizontal flexion was the least 

accurate pattern throughout the study. The rotation 

order tended to not affect the points scored on throwing. 

Subject B's reflexes affected the different throw-

ing patterns. Horizontal extension tended to be the most 

accurate pattern because it utilized the natural position 

of the asymmetrical tonic reflex rather than working 

against it. Horizontal flexion tended to be the least 

accurate pattern because it required that the arm cross 

midline before throwing. The asynnnetrical tonic neck reflex 

was so strong that when the throwing arm neared midline 
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Table 4 

Description of Striking 

Scores by Subject A 

Striking Patterns Range M SD sem 

Horizontal Flexion to 
Extension 

Baseline 7-l3 18.67 10.48 4.28 
Intervention 15-48 33.60 9.88 3.l2 
Follow-up 28-57 41.83 11.55 4.71 

Horizontal Abduction 
Baseline 22-34 26.00 5.06 2.06 
Intervention 22-42 34.50 6. 72 2.12 
Follow-up 34-45 40.00 3.74 1.52 

Horizontal Adduction 
Baseline 8-40 27.83 11.14 4.55. 
Intervention 0-40 22.60 19.96 6.31 
Follow-up 0-10 5.33 6.38 2.60 



it would go into strong flexion, making it almost im

possible to release the bean bag. No reflex action was 

operative in the underarm forward release with which 

relatively good scores were made during the last part 

of the experiment. 

Table 6 presents the descriptive statistics for the 

three throwing patterns during the three phases of the 

experiment. The baseline and intervention means of the 

horizontal extension pattern are higher than those of 
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the underarm forward release pattern, but the differences 

between the means may simply be of a chance nature. With

out a test of significance, it is impossible to know. 

The means for the follow-up phase for the horizontal 

extension and underarm forward release patterns are 

about the same. 

The results of the 22 kicking tests are shown in 

Figure 11. Vertical extension tended to be the most 

accurate pattern throughout the study. Vertical exten

sion backwards was an impossible movement pattern for 

subject B; not one point was scored with it in 22 trials. 

The rotation tended to not affect the points scored on 

kicking. 

Subject B's reflexes affected all three patterns in 

negative ways. Preliminary testing revealed that he could 
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Table 5 

Description of Throwing 

Scores by Subject B 

Throwing Patterns Range M SD 8 em 

Horizontal Extension 
Baseline 14-28 22.67 5.20 2.12 
Intervention 21-26 23.40 1. 71 0.54. 
Follow-up 16-27 20.67 4.59 1.87 

Horizontal Felxion 
Baseline 0-2 0.67 0.84 0.34 
Intervention 0 0 0 0 
Follow-up 0 0 0 0 

Underarm Forward Release 
Baseline 7-27 12.50 7.48 3.05 
Intervention 5-30 17.20 8.42 2.66 
Follow-up l9-22 20.33 1.86 0.76 
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not perform the kicking patterns from a sitting posi

tion. Because subject B was heavy and thus difficult 

for the teacher to support, he was placed in a 

flex-i-stand to perform the vertical extension kick. 

Although this apparatus maintained him in a standing 

position, B was nevertheless very unstable. In this 

standing position, flexor tone seemed to dominate the 

entire body -- a possible result of the tonic laby

rinthine reflex. When subject B looked down at the ball, 

the entire body slumped downward to total flexion. 

Bobath (1966, p. 29) stated in regard to the tonic laby

rinthine reflex: "lowering the head will increase flexor 

hypertonus and the child will slump forwards." 

The construction of the flex-i-stand did not permit 

a sideward kick; thus the vertical abduction kick had to 

be performed from a free standing position with the 

teacher's support. The teacher stood behind him, with 

her hands on his waist. Nevertheless subject B' s position 

was relatively unstable, and this may have elicited his 

moro reflex -- which was activated by loss of balance. In 

the vertical abduction position, subject B had to rotate 

his head to see the target; this head movement elicited 

the asynunetrical tonic neck reflex. In the standing posi

tion the effect of this reflex is "no stability on flexed 



side as head turns" (Fioren tina , 19 72, p. 48) . The 

support leg was on the "flexed side," and this further 

complicated subject B's balancing problems. 
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The positive supporting reaction appeared to 

negatively affect all three kicking patterns. Particularly 

in the latter two patterns, the legs were so stiff that 

subject B could hardly lift one to kick. Bobath (1966) 

explained this phenomenon as follows: 

In attempting to stand, the spastic child 

touches the grotmd with his foot and exerts 

pressure on the foot within the reflexo-

genic area of the positive supporting reaction. 

He is prevented from putting his heel to the 

grotmd by an upsurge of extensor spasticity 

which produces the well-known pattern of 

extension, inward rotation, and adduction of 

the whole of the standing leg with plantar 

flexion of the foot. The standing base is, 

therefore, narrow and small. Pressure of the 

foot against the ground tends to throw the child 

backwards and makes weight transfer over the 

standing leg difficult. If he raises one leg 

to make a step or kick1 extensor spasticity 



in the standing leg will increase still 

more. Where he puts the raised leg down 

again to take the body weight, extensor 

spasticity in the standing leg will 

diminish and it may flex. Both these 

results are due to the added influence 

of the crossed extension reflex on the 

positive supporting reaction. (p. 35) 

Table 7 presents the descriptive statistics for 

subject B's three kicking patterns. The means for the 

follow-up phase of the vertical extension and vertical 

abduction kick patterns are very similar. The means 
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for the other two phases of these kicks seem to confirm 

the superiority of the vertical extension pattern per

formed from the flex-i-stand as depicted in Figure 11 

over the other patterns. The large standard deviations 

reflect tremendous trial to trial variability, especially 

during the intervention phase of the vertical extension 

pattern. 

The results of the 22 striking tests are depicted in 

Figure 12. Horizontal flexion to extension tended to be 

the most accurate pattern throughout the study. The 

horizontal abduction pattern, although initially not as 
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Table 6 

Description of Kicking 

Scores by Subject B 

Kicking Patterns Range M SD 8em 

Vertical Extension 
Baseline 12-30 24.33 6.53 2.67 
Intervention 0-68 37.80 28.90 9.14 
Follow-up 28-53 38.67 9.11 3.72 

Vertical Abduction 
Baseline 0-26 13.00 9.70 3.96 
Intervention 0-22 15.60 6.88 2.18 
Follow-up 28-45 34.83 8. 93 3.65 

Vertical Extension Backwards 
Baseline 0 0 0 0 
Intervention 0 0 0 0 
Follow-up 0 0 0 0 
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successful as horizontal flexion to extension, showed 

a consistent improvement trend so that during the 

follow-up phase of data collection there was little 

difference in the accuracy of the two patterns. Hori

zontal adduction was the least accurate pattern through

out the study with scores of all zeros with three 

exceptions. The rotation order tended to not affect 

the points scored on striking. 

Subject B's reflexes affected the three striking 

patterns less than the throwing and kicking patterns 

because striking was performed from a stable position 

with the forearmresting on a table. Horizontal flexion 

to extension appeared to be the most accurate pattern; 

this pattern was the least complicated in that it required 

only the forearm to slide across the table. No other 

body parts needed to move. 

The tonic labyrinthine reflex was activated by lower-

ing the head to look at the ball, and the body tended to 

slump forward, but support was provided by being seated 

close to the striking surface. 

The horizontal abduction pattern, which required 

rotating the head to see the target, utilized the 

asymmetrical tonic reflex to its advantage. Turning the 

head increased the extensor tone of the arm doing the 
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striking and facilitated the outward movement. 

Table 7 presents the descriptive statistics for the 

three striking patterns. The means for the baseline 

and intervention phases of the horizontal flexion to 

extension pattern confirm its superiority over the other 

patterns as already depicted in Figure 12. During the 

last six trials, however, subject B performed as well with 

the horizontal abduction movement pattern as the horizontal 

flexion to extension pattern. 

Examination of the Hypotheses 

The hypotheses for this study were stated as behav

ioral objectives which might guide instruction in an 

adapted physical education setting. It was hypothesized 

that each subject would improve at least 60% on each 

movement pattern. Table 9 presents the percentages of 

improvement for subject A. It can be noted that she 

improved the number of points scored on the horizontal 

extension and horizontal flexion patterns by 74% and 327% 

respectively. Thus two of the three hypotheses pertaining 

to throwing were accepted. Subject A improved the number 

of points scored by the vertical abduction pattern by 

113%; thus one of the three hypotheses pertaining to 

kicking was accepted. Subject A improved the number of 



Table 7 

Description of Striking 

Scores by Subject B 

Striking Patterns Range ·M 

Horizontal Flexion 
to Extension 

Baseline 0-18 10.33 
Intervention 20-65 44.90 
Follow-up 44-58 48.67 

Horizontal Abduction 
Baseline 5-14 8.50 
Intervention 8-48 27.00 
Follow-up 45-55 49.33 

Horizontal Adduction 
Baseline 0 0 
Intervention 0-36 7.80 
Follow-up 0 0 
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SD S em 

8.26 3.37 
18.67 5.90 
5. 35 2.18 

3.33 1.36 
14.95 4.73 

3.78 1.54 

0 0 
14.56 4.60 

0 0 
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points scored by the vertical abduction pattern by ll3%; 

thus one of the three hypotheses pertaining to kicking 

was accepted. Subject A improved the number of points 

scored by the horizontal flexion to extension striking 

pattern by 124%; thus one of the three hypotheses 

pertaining to striking was accepted. 

Table 10 presents the percentages of improvement 

for subject B. The table reveals that he improved the 

number of points scored on the underarm forward release 

by 63%. Thus one of the three hypotheses pertaining to 

throwing was accepted. Subject B improved by 60% 

or more the number of points scored on only one kicking 

pattern -- vertical abduction -- and thus one hypothesis 

was accepted. Subject B improved the number of points 

scored on the horizontal flexion to extensi.on and the 

horizontal abduction patterns by 371% and 480% 

respectively. Two of the three hypotheses pertaining 

to striking were accepted therefore. 

It should be noted in both Tables 9 and 10 that the 

movement pattern in which the subject appeared most success

ful often was not the one in which the most improvement 

occurred. It is easier to improve a low score than a high 

one; thus some movement patterns improved by 60% or more 



Table 8 

Percentage of Improvement Based on Points Scored 

Using Nine Movement Patterns by Subject A 

Movement Patterns Mean Mean %of 
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Baseline Follow-up Improve-

Data Data ment 

Throwing 

*Horizontal Extension 13.00 22.67 74% 
Horizontal Flexion 2.17 11.00 327% 
Underarm Forward 

Release 15.17 15.50 2% 

Kicking 

Vertical Extension 9.33 16.50 49% 
*Vertical Abduction 14.50 30.83 113% 
Vertical Extension 

Backward 0 0 0 

Striking 

*Horizontal Flexion to 
Extension 18.67 41.83 124% 

*Horizontal Abduction 26.00 40.00 54% 
Horizontal Adduction 27.83 5.33 

*Movement pattern which appears best for subject A· 
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Table 9 

Percentage of Improvement Based on Points Scored 

Using Nine Movement Patterns by Subject B 

Movement Patterns Mean Mean %of 

Baseline Follow-up Improve-

Data Data ment 

Throwing 

*Horizontal Extension 22.67 20.67 
Horizontal Flexion .67 0 
Underarm Forward Release 12.50 20.33 63% 

Kicking 

*Vertical Extension 24.33 38.67 59% 
Vertical Abduction 13.00 34.83 l70% 
Vertical Extension 

Backward 0 0 

Striking 

*Horizontal Flexion 
to Extension l0.33 48.67 311% 

Horizontal Abduction 8.50 49.33 480% 
Horizontal Adduction 0 0 

*Movement pattern which appears best for subject B. 
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but nevertheless could not be recommended as appropriate 

patterns for the subject. The ideal situation occurred 

when the movement pattern marked by an asterisk as best 

(or most appropriate) for the subject improved substan

tially, showing that learning had occurred as the result 

of the intervention. This was the case in only one 

movement pattern (striking -- horizontal flexion to 

extension) for subject B and and in three movement 

patterns, one for each skill, for subject A. 



CHAPTER V 

SUMMARY, CONCLUSION AND RECOMMENDATIONS , 

FOR FURTHER STUDIES 

The problem of the study was to document the process 

of utilizing abnormal reflexes in adapted physical edu

cation to develop throwing, kicking, and striking skills 

in two nonambulatory cerebral palsied students. Subject 

A was a 9-year~old athetoid quadriplegic female and 

subject B was an 8-year-old spastic quadriplegic male. 

The study was conducted during the fall term of l981 over 

a 12-week period at Lee Britain Elementary School, in 

Irving, Texas. 

The single case experimental design (Hersen & Barlow, 

1976) was utilized to collect the data during three 

phases in the study. Data were collected on each move

ment pattern by the investigator 22 times. During the 

1-week baseline period the tests were given six times. 

During the 10-week intervention period each subject 

received individualized instruction 30 minutes a day 1 

three times a week. The tests were given one time a week 

during the intervention period. During the l-week 

follow-up period the tests were given six times. 
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rntrasubject variability was assessed on all nine 

motor patterns performed by the subjects during the base

line period. Marked variability was evident except on 

those patterns which resulted in the scoring of no points 

(i.e., failure to score points while using certain 

patterns was consistent). 

The motor patterns for subject A and subject B 

throughout the study were depicted in a series of line 

graphs in Chapter IV. Descriptive statistics (range, 

mean, standard deviation, and standard error of the 

mean) were presented in tabular form for each movement 

for each subject. Also presented in tabular form was the 

percentage of improvement for each movement pattern. The 

effects of the rotation order used in testing and of 

reflexes were examined also. 

In throwing the horizontal extension pattern tended 

to be the most accurate pattern for subject A. The 

asymmetrical tonic neck. reflex was utilized. in this 

throwing pattern. The head was turned in the direction 

of the extended throwing arm and wrist action allowed 

the actual throw. A strong palmar grasp affected the 

throwing pattern in delaying the release of the bean bag. 

In kicking the vertical extension pattern tended to 

be the most accurate pattern for subject A. The crossed 



extension reflex was utilized in this kicking pattern. 

The extension of the kicking leg brought about flexion 

of the contralateral leg. 
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In striking horizontal flexion to extension and 

horizontal abduction tended to be more-or-less equal as 

the most accurate patterns for subject A. Both of these 

patterns utilized the forearm resting on a table at the 

beginning of the striking motion. Subject A's reflexes 

affected the striking patterns less than the throwing 

and kicking patterns because striking was executed from a 

stable position. 

The order of test rotation tended not to affect any 

of the patterns for subject A except for throwing. When 

throwing was the first of the three skills tested, a 

greater number of points was scored. 

In throwing the horizontal extension pattern tended 

to be the most accurate pattern for subject B. The 

asymmetrical tonic neck reflex was utilized in this 

throwing pattern. 

In kicking the vertical extension pattern tended to 

be the most accurate pattern for subject B. The tonic 

labyrinthine reflex, which caused total body flex!on, 

negatively affected this kicking pattern. The kicking 

leg extended to complete the kick. 
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In striking the horizontal flexion to extension pat

tern tended to be the most accurate pattern for subject B. 

This pattern only involved the forearm to slide across the 

table. The tonic labyrinthine reflex was caused by look

ing down at the ball, but support was provided by being 

seated close to the striking surface. 

The order of test rotation tended not to affect any 

of the patterns for subject B. A trend was not shown 

in the patterns individually or as a group. 

Based upon the findings of the study the following 

hypotheses were accepted or rejected for subject A: 

1. The subject will demonstrate improvement in the 

horizontal extension throwing pattern by increasing base

line score by 60% -- Accepted. Subject A improved the 

number of points scored on the horizontal extension 

throwing pattern by 74%. 

2. The subject will demonstrate improvement in the 

horizontal flexion throwing pattern by increasing baseline 

score by 60% -- Accepted. Subject A improved the number of 

points scored on the horizontal flexion throwing pattern 

by 327%. 

3. The subject will demonstrate improv~m~nt in the 

underarm forward release throwing pattern by 60% -

Rejected. Subject A improved the number of points scored 

on the underarm forward release throwing pattern by 2%. 
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4. The subject will demonstrate improvement in the 

vertical extension kicking pattern by 60~ to -- Rejected. 

Subject A improved the number of points scored on the 

vertical extension kicking pattern by 49%. 

5. The subject will demonstrate improvement in the 

vertical abduction kicking pattern by 60% -- Accepted. 

Subject A improved the number of points scored on the 

vertical abduction kicking pattern by 113%. 

6. The subject will demonstrate improvement in 

the vertical extension backward kicking pattern by 60% 

Rejected. Subject A did not exhibit improvement in the 

vertical extension backward kicking pattern. 

7. The subject will demonstrate improvement in the 

horizontal flexion to extension striking pattern by 

60% -- Accepted. Subject A improved the number of points 

scored on the horizontal flexion to extension striking 

pattern by 124%. 

8. The subject will demonstrate improvement in the 

horizontal abduction striking pattern by 60% -- Rejected. 

Subject A improved the number of points scored on the 

horizontal abduction striking pattern by 54%. 

9. The subject will demonstrate improvement in the 

horizontal adduction striking pattern by 60% -- Rejected. 

Subject A did not exhibit improvement in the horizontal 



adduction striking pattern. 

Based upon the findings of the study the following 

hypotheses were accepted or rejected for subject B: 
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1. The subject will demonstrate imp,rovement in the 

horizontal extension throwing pattern by 60% -- Reje.cted. 

Subject B did not exhibit improvement in the horizontal 

extension throwing pattern. 

2. The subject will demonstrate improvement in the 

horizontal flexion throwing pattern by 60% -- Rejec·ted. 

Subject B did not exhibit improvement in the horizontal 

flexion throwing pattern. 

3. The subject will demonstrate improvement in the 

underarm forward release throwing pattern by 60% -

Accepted. Subject B improved on the number of points 

scored on the underarm forward release throwing pattern 

by 63%. 

4. The subject will demonstrate improvement in the 

vertical extension kicking pattern by 60% -- Rejected. 

Subject B improved on the number of points scored on the 

vertical extension kicking pattern by 59%. 

5. The subject will demonstrate improvement in 

vertical abduction kicking pattern by 60% -- Acc~pt~d. 

Subject B improved on the number of points scored on the 

vertical abduction kicking pattern by 170%. 
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6. The subject will demonstrate improvement in the 

vertical extension backward kicking pattern by 60% -

Rejected. Subject B did not exhibit improvement in the 

vertical extension backward kicking pattern. 

7. The subject will demonstrate improvement in the 

horizontal flexion to extension striking pattern by 60% 

Accepted. Subject B improved on the number of points 

scored on the horizontal flexion to extension striking 

pattern by 371%. 

8. The subject will demonstrate improvement in the 

horizontal abduction striking pattern by 60% -- Accepted. 

Subject B imnroved on the number of noints scored on the . . ,_ 

horizontal abduction striking pattern by 480%. 

9. The subject will demonstrate improvement in the 

horizontal adduction striking pattern by 60% -- Rejected. 

Subject B did not exhibit improvement in the horizontal 

adduction striking pattern. 

Conclusion of the Study 

Based on the findings of this investigation it was 

concluded that abnormal reflexes can be utilized to 

develop certain throwing, kicking, and striking patterns 

in cerebral palsied students. In some instances, however, 

the abnormal reflexes hinder performance and cannot be 

used to students' advantage. 



Recommendations for Further Studies 

The following recommendations are suggested for 

further studies regarding the use of reflexes in the 

development of motor skills in nonambulatory cerebral 

palsied individuals. 

1. A replication of the present study should be 

undertaken with similar subjects over a longer period 

of time. 

2. Studies similar to the present study should be 

conducted using subjects with other types of cerebral 

palsy. 

3. Studies similar to the present study should 

be conducted using younger subjects with cerebral palsy. 

4. Studies should be conducted using different 

motor skills with cerebral palsied individuals. 

5. Studies should be conducted to determine if 

adapted physical education teachers interact with 

occupational and physical therapists to decide on the 

most appropriate means of utilizing and/or coping with 

abnormal reflexes with cerebral palsied students. 
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6. Studies should be conducted to determine if 

adapted physical education teachers have a basic know

ledge of normal and abnormal motor development, including 

reflexes and responses. 
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TEXAS WOMAN'S UNIVERSITY 
Box 23717 TWO Station 

Denton, Texas 76204 

BOMAN SUBJECTS REVIEW COMMITTEE 

•••e of Investigator: letbl••n J Sheffer Center:.nen~~r~rm~-----

Address: 4245 Pleuant Bun Date :&eptewber 30 1981 

Irving tx 7SQ62 

Dear Ms. Shaffer. 

Your study entitled J:totpr Deyelopment pf Nnpmhnlptnry c.rebreJ 

Pa1aied Qlildren: A Cue Study DoctPDentat1 pn of Process 

has been reviewed by a committee of the Human Subjects Review 
Coamittee and it appears to meet our requirements in regard 
to protection of the individual's rights. 

Please be reminded that both the University and the Depar~
aent of Health, Education, and Welfare regulations typically 
require that signatures indicating informed consent be obtained 
from all human subjects in your studies. These are to be filed 
with the Human Subjects Review Committee. Any exception to this 
requirement is noted below. Furtheraore, according to DHEW re
gulations, another review by the Committee is required if your 
project changes. 

Any special provisions pertaining to your study are noted 
below: 

______ Add to informed consent form: No medical service or com
pensation is provided to subjects by the University as a 
result of injury from participation in research. 

Add to informed consent form: I UNDERSTAND THAT THE RFTURN 
OF MY QUESTIONNAIRE CONSTITUTES MY INFORMED CONSENT TO ACT 
AS A SUBJECT IN THIS RESEARCH. 

The filing of signatures of aubjeets with the Buaan Subjects 
------Review Coamittee is not required. 

______ other: 

__x__wo special provisions apply. 

Sincerely, 
·•--

Dissertation/Theses signature page ish ere. 

To protect individuals we have covered 
their signatures. 
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IRVING INDEPENDENT SCHOOL DISTRICT 

Specie~ Education Depilrtment 

-11-~Strwt 

September 3. 1981 

Oraduate School 
~ex&S W~'S UniTersity 
Denton. Texas 76204 

'J'O 'WBCJ.I IT MAY CONCERN: 

1Mna. TeUI 75061 
T...,_ (2141 m.w1 

Xa:~:.l""aeeD Shaffer has permission to conduct the research period 
of her tbesis study at Lee Britain Elementary School upon approval 
of the s'tu:ients' parents. The study has been discussed and is 
believe:! to be il::;>ortant in the area of adapted physical education. 

Dissertation/Theses signature page is here. 

To protect individuals we have covered their signatures. 
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TEXAS WOMAN'S UNIVERSITY 

(Form A -- Written presentation to subject) 

Consent to Act ~~ ~Subject for Research and Investigation: 

(The followiog information is to be read to or read by the subject): 

1. I hereby authorize ~~ \'<.~Ps ;t ~}? ~\ 
(Naeopersons) wo wt B;;rorm 
procedure(s) or investigation(s) 

to perform the followiog procedure(s) or investigation(s ): 
(Describe in detail) 

Th~ ~" pu r-po<::k- o-f 'H.... I.(.... ~-\u~ i ~ +o uo.I'Y'·,"'~ 
'1-k.l.(.... Ut>"t.- 0 ~ o..bnorN"'.l r~-t\'U...~~ \ n ~~il, tv.:Li .,~ rY\~r 
O...~u'<...lo~"""~~ ;n f'\ona.mbvlo...-b:>.r-"1 ~'<-~~ po...t::::)\<u:::t:'CJ"I;Idf"'<.f', 
la..r........ri.~ wd\ b~ wort..'UL (.)...)~ '"ct·,v,c:Lua..lll 30 1")-),n~ 
0- d..D..,_,. , 3 -l:\ """'~ '".:l a... uJ ~'<-L . :S'<...h .. ..c..~ q ro $ N"l o+or 
~\.t- \ \":::>......) u-{.i I i 'Z..i'""" h '(. r r~ l"<..'k~ l)J \ \t ~ 'fl r-o..ct; c.'0.. in 
+·,f"'\d ~!.(.... r'Y'IO~-t- 6• • C..C...•t .. .'::>~i;;\ ~~ 4<> p~r~rn 
~'<--- ~1\j\\~. ~r\'<... will b<c- -h.!:>+co.. Ot'l s<c..l~ mo-br ~db 
o Y'\'(..... ~'t..':::t::>1 o"'""' '""' ~ of R~ lO W'<-~ *' · 'S~ 
% '<-- "r c ~r~-""::0 b.<.\ "'3 '('('O....C{ '"V' 

2. The p~~e'i(,;h'r Investigation lisl~s! inParagraph l has been explained to 
me by "'l('q') :r: ~hc<~±~.s C · 

arne) 
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TEXAS WOMAN'S UNIVERSITY 

(Form A - cootiouation) 

3. I understand that the procedures and investigations described in 
Paragraph 1 have the following potential benefits to myself and/or 
others: 

G) cl"'r\provl.(..rn~<..d:. i"' ~~··-bo,..,·,""'- o.nO.... v~ o.(: f'Y"o-\:o-r ~t:i 1\-::. ~ 
W 0 v tel. o.J..t Ow r'Y'\ 0\'t... fY\'<..C)..~ -~ • .! a. '1 d-- ~f'"\jO '1o..lo\'<.... ph.u~i W 
~1.)\d. '-.] 

~ k..,ow~.._ j0..\"'<0. ~ ~ w&v.kl_ h'f..!p oU .. ,,_r 
~1: ""? 'rCu. ~' coJ ~<lo.:':t:Dfb ~ i::txr rn '<-'t.:b 'tl..~ 
Yl'<..~ o.C f\o~~bv~ C..."(...C''<...br-o...l ~~;~ ~-+t_d~is 

4. An offer to answer all of my questions regarding the study has been 
made. U alternative procedures are more advantageous to me, they . 
have been explained. I understand that I may terminate my participatlon 
1n the study at any time. 

Date 

(ll the subJect is a minor. or otherwise unable to sign, complete the 
follow 1ng ): 

Subject h a minor (age C( ), or is unable to sign because: 

o~ ph'i~ca.! ~-,lii.it.:s- cx.rtbrol ~~ 

Dissertation/Theses signature page is here. 
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TEXAS WOMAN'S UNIVERSITY 

(Form A -- Written pre&entation to subject) 

Cons~~~ ~Act ~! ~Subject for Research and Investigation: 

(The followin& information 1& to be read to or read by the subject): 

1. I hereby authorize Ka~ \x.~.t" ~ 5 bc.f£. r 
(Nameoperso[i{swho wUI perform 
procedure(s) or investigation(s) 

to perform the followiDI procedure(s) or investigation(s ): 
(Describe in detail) 

Th't- ~a_;_ C'\ ~urpo~ o+ 'H\'f-- '5fLri~ i '::> +a 
t 'lO..t"Y'\' 1\'f..- %~ u~~ cl o.bno; 1'"'(\aJ r0- T~t.'<-"=> 
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if"\ -fo...c.dAo..~\Y"'q I"'Y'o+or ch .. uctloprn«n+ in r!Of'la.mbJb.+tH~ 
C...'<...~r-c:A..l po...\~ C..hi \dr~~. Andr'<...UJ UJ.\\ b'<-.. . ._} 
v..>orl~ w\~h i f\d,vidvoJI~ 30 YY\·, nut.'"t5 o.. dCA.~ J 

3 -l\ ("'A'<.":) o... \....U~'<.l... ~~'<-d..'<...Ci '\ ro~~ rY)oW\ ~b !I~ 
v\ I \ I Z.. \ ':9 h \ S \ t_ { \~'( Cc_? (...I.) I 1\ b'<... p ;o.._Q_-t_j Ckd- +o 

.(, C"\0.... ~ ~~+ ..:Su~'L"=>-=.+Ul L.VCL~~ 4o p'(.r~~ ~"t.-
~l\\\-::, · AY'\d-~ w\11 bt. tx.~tu:<. on ~t..lt.c.:tt.cl rr.o-br ~Ltb 
0(\'<..- ~'t.!Oi en-- ·, v.-~ 0~ '-4...'-<...- 10 uJI.(_~ -+o ":>-tv~ 
'+{.....'<- preijf"(_~ ~~~ ~'<.. 

2. The procedl.{r~ or invest~i~ liste~ JnParagraph 1 has been explained to 

me by Ko)-L...\~~ (\ 3 · :J kx;;--r<r C • 
(Name) 

3. 1 understand that the procedures or investigations de~cribed in 
Paragraph 1 in\·olve the following possible risks or d1scomforts: 

(Describe in detail) . oJ. . "' . ~ ~-h.JrL . 
I .(:O.c~'c,...o no \)O~l r '~L::> '~ . . ~ • 

:, "h.JO. ~ v...>·, I\ b ~ l,l)OC t.~ {.,l)l~. 1 nO,;.• v ~ . 
\ h '<- 6:b.d.~ L,Lid l k:> '<--- wo rbu:l.. ~ 't- c;L..u-,. ~. II 

. %\(.., .6cL>o\ ~ arO.- norrra.\ ~reb 1 

b\(_ ""0-0-'L · I· • 
No m~c.a.J o'<-(v\Ck- or C.0':'f>'<"'~"'t10Y'- ·~ 

-provo~ -+o ~j~ ~ ~'<- Un•v'<-~'~ C\..~ o._ 

~of 'njvf~ .from ;:>ort\c..i~in ~'torcL.., 



TEXAS WOMAN'S UNIVERSITY 

(Form A - continuation) 

3. I understand that the procedures and investiptions described in 
Par~rapb 1 have the followina potential benefits to myself and/or 
others: 

CD i rY'\ prov '< V"'"\'<.f"\-\- ·"' posH ion;~ a....nd-. 1.)~ o.f rnoior ~\:..i ~:::> 
"\-h o..:\- LUOu\~ CLl low mer'<- r-n<u:Ln ·,~{VI a.ncl 'c..~o'-1o...'cl"v 
-p'n'"\~i c.a...\ O-tt, v '':::) . 

~ \::.':C)v.)\<t.d.'\'t...- ~-n@ ~ 5-iu::L.y Luovlo... h'C...lp oik~r 
~ ~ !>'ca..l ~~r:, ~'Ctix..r l"'rr•c.!ct: 'tk'<.. Nt.cdb 
C>t: nonO.rr-bu '2:) C..'<..r-'<...broJ pol!:>i t.c.cJ._ ~-b...t:J...~ 

4. An offer to answer all ot my questions regarding the study bas been 
made. U alternative procedures are more advantageous to me, they . 
have been explained. I understand that I may terminate my participahon 
in the study at any time. 

Subject's SlJU&ture Date 

(U the subject 1a a minor, or otherwi&e unable to sign, complete the 
following): 

Subject is a miaor (aee f? ), or is unable to aten because: 

0~ p~.!)·lc.oJ d..i~o.h,(,-h'<.=>- Cct.f"T<l>ro.l po..b'-1 

Dissertation/Theses signature page is here. 

To protect individuals we have covered their signatures. 
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INTERPRETATION OF MILANI-COMPARETTI REFLEX 

EVALUATION FOR SUBJECT A 

The findings of the Hilani-Comparetti Reflex 

Evaluation on subject A can be read as follows. The 

shaded areas indicate the onset and integration of the 

reflexes. The circled areas indicate the body positions 

that were attained. Subject A was 111 months old 'at the 

time of the evaluation. An A on the chart indicates an 

absence of a response, and a P indicates a presence of a 

response. 

Spontaneous Behavior 

The Spontaneous Behavior section encompasses actions 

the individual could perform independently. She could 

lift her head 'tvhen in a prone or supine lying position 

and when being pulled up into a sit-up position. She 

could not, however, maintain the head in an upright 

position when her body was vertical unless some support 

was given at the waist or shoulders. This was considered 

abnormal at 111 months of age. Subject A could sit 

independently if the arms and legs were placed in the 

appropriate support position. Kneeling in a four-point 

position could be maintained only momentarily. Subject A 
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could do no independent standing or locomotor activities. 

This was considered abnormal at 111 months of age. 

Evoked Responses 

The Evoked Responses section encompasses actions 

which occurred when the individual was stimulated or 

moved by the evaluator. The primitive reflexes of hand 

p,rasp, asymmetrical tonic neck, moro, symrr2trical tonic 

neck, and foot grasp were all present in subject A. The 

presence of these reflexes was considered abnormal at 

111 months of age. 

The righting reactions entailed restoring the body 

or body part to an upright or proper position. The 

"body in derotative" righting reaction, in which the 

lower body was twisted and the upper body followed, was 

the only righting reaction present. The other three 

righting reactions were absent in subject A; this absence 

was considered abnormal at 111 months of age. 

The parachute reactions, which are necessary to 

protect the body during a fall, were all absent in sub

ject A. These absent reactions were considered abnormal 

at 111 months of age. 

The tilting reactions, which are necessary to maintain 

equilibrium in different body positions, were all absent 



in subject A. These absent reactions were considered 

abnormal at 111 months of age. 
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MILANI-COMPARETTI REFLEX EVALUATION 
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INTERPRETATION OF BARNES, CRUTCHFIELD, AND 

HERZIA REFLEX EVALUATION FOR SUBJECT A 

130 

The findings of the Barnes, Crutchfield, and Herzia 

Reflex Evaluation on subject A can be read as follows. 

Subject A was 111 months old at the time of the evaluation. 

A + on the chart in the score column indicates presence of 

a response; - indicates absence of a response; A indicates 

asymmetry; and a ++ indicates an obligatory or dominant 

response or finding. The age span between the onset and 

integration of the reflexes and reactions is indicated 

on the evaluation sheet. 

Primitive Reflexes 

The rooting, sucking, crossed extension, galant, 

traction, and neonatal neck righting reflexes were all 

absent in subject A. This was normal at 111 months of 

age. The moro, plantar grasp, neonatal body righting, 

neonatal positive supporting, proprioceptive placing, 

spontaneous stepping, tonic labyrinthine, and symme

trical tonic neck reflexes were all present in subject A. 

This was abnorrn31 at 111 months of age. The flexor with

drawal, asymmetrical tonic neck, palmar grasp, and 

associated movement reflexes were present also and marked 



as dominant (++) in subject A. This was abnormal at 

111 months of age. 

Prehensile Reactions 

The prehensile reactions pertained to hand control. 

The avoidance reaction was absent in subject A; this was 

normal at 111 months of age. The instinctive grasp 

(also kno\m as the hand grasp reflex) was present in 

subject A; this was abnormal at 111 months of age. 

Righting Reactions 

The "neck righting acting on body" reaction and 

Landau reaction were absent in subject A. This was nor-

mal at 111 months of age. It was noted, however, that 

the tonic labyrinthine reflex (increased flexor tone in 

prone position) overpowered the Landau reaction, and 
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thus its absence was not the result of normal development. 

The labyrinthine head righting, optical righting, body 

righting acting on the head, body righting acting on the 

body, positive supporting, and amphibian reactions were 

present in subject A. This was abnormal at 111 months 

of age. 

Equilibrium Reactions 

The equilibrium reactions encompass visual placing, 

protective reactions, tilting reactions, and postural 
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fixation reactions. All of these reactions were absent 

in subject A. This was abnormal at 111 months of age. In 

regard to this, the evaluator noted: "Cognitively she 

seems aware of the upright position in space but due to 

overpowering motor involvement these were not testable." 
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BARNES, CRUTCHFIELD, AND HERZIA 
Reflex Evaluation 
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MILANI-COMPARETTI REFLEX EVALUATION 

FOR SUBJECT B 
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The findings of the Milani-Comparetti Reflex Evalua

tion on subject B can be read as follows. The shaded 

areas indicate the onset and integration of the reflexes. 

The circled areas indicate the body positions that were 

attained. Subject B was 104 months old at the time of 

the evaluation. An A on the chart indicates an absence 

of a response, and a P indicates a presence of a response. 

Spontaneous Behavior 

The spontaneous Behavior section encompassed actions 

the individual could perform independently. He could lift 

his head from all positions tested and had relatively 

good head control when in a vertical position (i.e., 

sitting). Subject B could sit independently if arms and 

legs were placed in the appropriate support positions. 

He could not, however, kneel in the four point position, 

stand, or perform locomotor activities; this was con

sidered abnormal at 104 months of age. 

Evoked Responses 

The Evoked Responses section encompasses actions which 

occurred when the individual performing was stimulated or 



moved by the evaluator. The primitive reflexes of hand 

grasp, asymmetrical tonic neck, and symmetrical tonic 

neck were all present in subject B. The presence of 

those reflexes was considered abnormal at 104 months of 

age. The primitive reflexes of the moro and foot grasp 

were absent in subject B; this was considered normal. 

The righting reactions entailed restoring the body 

or body parts to an upright or proper position. The 

right in~ reaction, "body in derotative," in which the 

lower body was twisted and the upper body followed, was 

the only righting reaction present. The other righting 

reactions \vere absent in subject B; this absence was 

considered abnormal at 104 months of age. 
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The parachute reactions, which are necessary to 

protect the body during a fall, were all absent in subject 

B. These absent reactions were considered abnormal at 104 

months of age. 

The tilting reactions, which are necessary to maintain 

equilibrium in different body positions, were all absent 

in subject B. These absent reactions were considered 

abnormal at 104 months of age. 
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INTERPRETATION OF BARNES, CRUTCHFIELD, AND HERZIA 

REFLEX EVALUATION FOR SUBJECT B 

138 

The findings of the Barnes, Crutchfield, and Herzia 

Reflex Evaluation on subject B can be read as follows. 

Subject B was 104 months old at the time of the evaluation. 

A + on the chart in the score column indicates presence of 

a response; - indicates absence of a response; A indicates 

asymmetry; and ++ indicates an obligatory or dominant 

response or finding. The age span between the onset and 

inte3ration of the reflexes and reactions is indicated 

on the evaluation sheet. 

Primitive Reflexes 

The rooting, sucking, moro (lower extremities), 

traction, crossed extension, plantar grasp, neonatal neck 

righting, and proprioceptive placing reflexes were all 

absent in subject B. This was normal at 104 months of 

age. The moro (upper extremities), flexor withdrawal, 

galant, neonatal positive supporting, spontaneous stepping, 

and tonic labyrinthine reflexes were present in subject 

B. This was abnormal at 104 months of age. The neonatal 

body righting, asymmetrical tonic neck, symmetrical tonic 

neck and associated movement reflexes were present also 
I 
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and marked as dominant (H) in subject B. This was 

abnormal at 104 months of age. The palmar grasp reflex 

was present and stronger on the right than the left 

side in subject B. This was abnormal at 104 months of age. 

Prehensile Reactions 

The avoidance reaction was absent in subject B; 

this was normal at 104 months of age. The instinctive 

grasp was present in subject B; this was abnormal at 

104 months of age. 

Righting Reactions 

The neck righting acting on the body, Landau, posi

tive supporting (upper extremities), and amphibian 

reactions were absent in subject B. This was normal 

at 104 months of age. The labyrinthine head righting, 

body righting acting on the head, body righting acting 

on the body, and positive supporting (lower extremities) 

reactions were present in subject B. This was abnormal 

at 104 months of age. In relation to the body righting 

reactions acting on the head and body, the evaluator 

commented that segmental movement was not present and 

that arm moveme!~ts could not be performed in isolation 

(i.e., without associated movements of other body parts). 

Segmental rotation refers to the ability to use body 



parts appropriately and sequentially in controlled 

rolling up from a lying to a sitting position or stand

ing position; thus it can be inferred that subject B 

experienced great difficulty in changing from':'one body 

position to another. The optical righting reaction 
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was present and dominant in subject B. This was abnormal 

at 104 months of age. In relation to the optical 

righting reaction, the evaluator noted the presence of 

strabismu~ and ~oor visual tracking skills. 

Equilibrium Reactions 

These reactions encompass visual placing, protective 

reactions, tilting reactions, and postural fixation 

reactions. All of these reactions were absent in subject 

B. This was abnormal at 104 months of age. In regard 

to this, the evaluator noted: "Cognitively he seems aware 

of the upright position in space but due to overpowering 

motor dvsfunction these were untestable." 
.; 
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GLOSSARY OF TERMS USED IN INTERPRETATION 

OF FINDINGS CONCERNING REFLEXES 

AND REACTIONS 

The following definitions were taken directly from 

Barnes, Crutchfield, Herzia (1978). 

Root~ng: ~he :ooting reflex is an orientation reflex to 
ta7t1le ~t1rr:ul1: the infant responds to slight tactile 
st1mulat1on of the perioral :egion by moving the tongue, 
mouth and head toward the po1nt of stimulation and 
therefore achieving rotation, extension, and flexi~n of 
the head (p. 2). 
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Sucking-Swallowin~: The sucking-swallowing reflex, elicited 
by placement of a nipple into an infant's mouth, allows the 
neonate to close his lips automatically around the food 
source and to suck repeatedly using a rhythmical pattern 
and then to swallow (p. 7). 

Moro: The rnoro reflex is triggered by a sudden change in 
position of the head in relation to the trunk and results 
in (1) extension and abduction of the upper extremities, 
opening of the hands and crying followed by (2) flexion 
and adduction of the upper extremities across the chest 
resembling an embrace (p. 12). 

Traction: The traction reflex produces a total flexion 
response in the upper extremities following stretch of the 
shoulder adductors and flexors. This reflex allows the 
infant to momentarily grasp a rattle or other object if 
placed in the hand (p. 21). 

Crossed Extension: A noxious stimulus applied to the ball 
of the foot of a fixed extremity will cause the other 
lower extremity to flex, then adduct and extend (p. 26). 

Flexor \.Jithdrat.·lal: The infant dominat7d by th7 flexor 
withdrawal reflex will automatically w1thdraw 1n a total 
flexion pattern of the extremity stimulated (p. 31). 



Plantar Grasp: The plantar gras ~1 · • . P reL ex ls an automatic 
grasplng reactlon of the toes (p~ 37). 

Galant: The galant reflex involves 1 · 
infant from the 12th "b h . . gent y touchlng the 
f 

. . rl to t e lllac crest which allows 
?r an lncur~lng of the trunk toward the stimulated side 

w1th productlon of folds of skins (p. 42). 
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Neonatal Nee~ Rightino: The neck righting reflex acting 
on th7 body ls a resu~t of the position of the neck in 
relatlon to the body. If the head is rotated to the side 
the body follows in a rolling pattern (p. 45). ' 

Neonatal Bod~ Rightinf: The body righting reflex acting 
on ~h7 body lS a resu t of tactile input as well as the 
posltlon of body segments relative to one another. In 
the neonate, this reflex results in a log rolling response 
(p. 46). 

Neonatal Positive ~u¥portint: The positive supporting 
reflex allows the ln ant, c lld, or adult to bear weight 
when placed in the vertical upright position with contact 
of the feet with the floor (p. 55) . 

Proprioceptive Placing (Lower Extremities): The lower 
extremities proprioceptive placing reflex allows the infant 
in response to certain stimuli, to place the hands and 
feet (p. 51). 

Spontaneous Steeping: The spontaneous stepping reflex is 
when a newborn lS held vertically and the feet are allowed 
to touch the ground, two responses occur. First a neonatal 
positive sup?orting reaction appears and then the infant 
appears to be walking (p. 60). 

Proprioceptive Placin~ (Upter,Extremitie~): The upper 
extremity proprioceptlng p aclng reflex lS needed for 
supporting body weight on the forearms and on extended 
arms (p. 7 5) . 

Asymmetrical Tonic Neck: The as~e~rica~ ~onic neck r~flex 
is a postural £ixatlng reflex whlch lS ellclted by turnlng 
the neck. As the neck rotates to the left (1) the left arm 
and leg extend and (2) the right ar~ and leg flex. As the 
neck rotates to the right (1) the rlght arm and leg 
extend and (2)the left arm and leg flex (p. 80). 



145 

Palma: Gras¥: The palmar grasp interacts with the 
tract~on re lex. A~ the l~tter becomes more integrated 
the former results ~n flex~on of the fingers only (p. 95). 

Tonic Labvrinthine: The tonic labyrinthine reflex is 
a reflex stimulated by the position of the head in relation 
to gravity. When the body is supine, extensor muscles 
are facilitated and flexor muscles tend to be inhibited. 
Prone lying produces the opposite response (p. 66). 

Symmetric Tonic Neck: The symmetric tonic neck reflex 
can be observed when the head is extended, extensor tone 
predominates the upper extremities) and flexor tone pre
dominates in the lower extremities. Upon flexion of 
the head, flexor tone predominates in the upper extremi
ties and extensor tone predominates in the lower 
extremities (p. 91). 

Associated l1overnents: Associated movements are involun
tary movements ~n a resting extremity when its opposite 
member is performing a voluntary motor act (p. 100). 

Avoidance: An avoidance reaction enables the hand to 
escape the stimulus (p. ll3). 

Instinctive Grasp: The instinctive grasp is the most 
mature grasp reaction. The hand automatically grasps 
when it nears an object (p. 108). 

Labyrinthine Neck Righting: The labvrinthine neck right
ing reaction ke~ps t~e ~eed in the normal upright position 
in space and er~ngs ~t ~nto the normal upright position 
(p. 12 7). 

Optical Rightins: The optical righting reflex.in~olves 
vision to facil~tate head control on pull to s~tt~ng 
(p. 134). 

th Head The body righting 
Bodv Rightins Acting on e: reflex utilized by 
react~on act~ng on the head is the 
the newborn to right its head from the prone position 

(p. 139). 
. . · the Body: The neck riehting 

Neck R~ght~ng Act~n~ on the twisting of the pro-
acting on the body ~nvolves lature The resultant 

· · the neck museu · pr~oceptors 1n . ·n which the upper trunk 
impulses evok_e fu:therlfac~~~n ... ~e head. This causes the 
twists to al1gn ~tse w~ ~ 
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lumbar area to rotate also h 
entire body results (p. 146 )~ t at righting of the 

Body ~ightins Acting on the Bod . The body . . react~on act~ng on the bod y. r~ght~ng 
the normal position wi Y serves to keep the body in 
the head is not in theth resplect ~o.the ground even if 

norma pos~t~on (p. 152). 

~ff~~~~ 0~h~o~~n~~ut~eac~i~n.represen~s the combined 
th. h d . - . e r~g t~ng react~ons: the labyrin-

~ne. ea r~ght~ng reaction, the body on head ri htin 
react~~n, and the optical righting reaction. Sub~e ue~t 
to act~ve h7ad and neck extension in the Landau reffex 
the sp7ne w~ll be extended. There will be partial ' 
exdtens~on of the hips. The shoulders will be extended 
an the scapula will be retracted (p. 169). 

Positive Su ortin er Extremities): 
e ~pper extrern~ty pos~t~ve supp8rting react~on a ows 

the ~nfant to support himself on his forearms while 
raising his head and chest off the ground when prone 
(p. 178). 

(Wei ht Bearin~ Lower Extremities): 
.ower extrern~ty pos~t~ve support~ng react~on a ows 
~nfant to bear weight when placed in the upright or 

vertical position with the feet in contact with the floor 
(p. 17 3) . 

Amphibian: The amphibian reaction involves stimulus 
contact on one side of the body while in prone. Automatic 
flexion of the arm, hip, and knee occur on the same side 
of the body (p. 180). 

Visual Placin Reactions (U er and Lower Extremities): 
e upper an ower extrem~ties visua p ac~ng react~on 

involves holding the child vertically and advancing toward 
a supporting surface. The lower extremity flexes and 
then extends to bear weight on the supporting surface 
and the upper extremity fl~xes and extends to be~r weight 
on the surface with the wr~st extended and the f~nger 
extended and abducted. 

Exte~sion Reactions (Downward, Forward, Side-
ac war : T e protect~ve extension react~ons 

7(~a-o-wn~w-a_r_a~--,~£-o_rw __ a_r-~d~, sideward, an? backward) ~rotect the 
body when it is displaced by hor~zontal or d~agonal 
forces. These reactions automatically enable the body to 
protect itself against falling (p. 188). 



Protective Staggering (Lower Extremities): The lower 
extremity protective staggering reaction enables an 
individual to maintain erect posture when the body is 
displaced by a horizontal force (p. 199). 

Protective Shifting (Lower Extremities): The lower 
extremity protective shifting reaction enables an 
individual to shift weight from one leg to the other to 
prevent falling (p. 193). 
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(Prone, Su ine, Sittin , All Fours, and Standin ): 
e prone, supLne, sLtt~ng, a _ours, an stan Lng 

tilting reactions are those automatic reactions which 
tend to preserve the equilibrium of the body under 
conditions of instability of the supporting base (p. 204). 

Postural Fixation (Prone, Su ine, Sittin , All Fours, 
an tan Lng : e prone, supLne, sitting, a ours, 
and standing reaction automatically sustains and balances 
the baby as a whole and its individual parts -- head, 
trunk, and extremities -- in a position appropriate to 
the activity of the moment and to any external forces 
which may be acting on it (p. 209). 



THROHING TEST FOR 

NONAMBULATORY CEREBRAL PALSIED STUDENTS 
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ObJ'ective: Accurac c· Y ~.e., Hand eye coordination) 

Equipment: 
1. 

2. 

Beanbags, 6 X 3 inches, 3 oz. in weight 

Circular_flo~r target consisting of eight 
concentr~c c~rcles, 5 inches apart, adapted 
from target described in official rule -
book of the National Association of Sports 
for Cerebral Palsy (NASCP, 1981, p. 51). 
The total target is 6 feet 3 inches X 
6 feet, 3 inches. The radius of each ring 
is as follows: 
1st (Bullseye) 
2nd 11 

3rd 11 

4th II 

5th II 

6th II 

7th II 

8th II 

2~ 
7~ 

12~ 
17~ 
22~ 
27~ 
32~ 
37~ 

inches 
inches 
inches 
inches 
inches 
inches 
inches 
inches 

Distance of ~~eelchair from Target: As close to the floor 
target as possible but not touching it or extending 
over it. The throwing arm, in its starting position, 
must not be over the target. 

Description of ThroHing Patterns: 

1. Horizontal Extension 

Placement of ~.Jheelchair -- Dominant (throwing) side 
placed toward center of target. 

Descrietion -- A wrist flexion pattern with the 
arm po~nted towa~d the target .. In the ~erebral 
palsied person w~th an ~symmetr~cal to~~7 neck 
reflex. there is very l~ttle shoulder JO~nt 
movement. The throw begins with the arm extended 
sideward at shoulder height and pointed toward the 
target. The throw is executed most~y with wrist 
action because the asymmetrical ton~c neck reflex 
limits other action. 
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2. Horizontal Flexion 

Placement of Wheelchair 
to center of target. 

Nondominant side placed 

Description -- A 
across the body. 
may ~e so strong 
that it prevents 
the body. 

side arm pattern with arm moving 
. The asymmetrical tonic neck reflex 
ln some cerebral palsied students 
moving the throwing arm across 

3. Underarm Forward Release 

Placement of Wheelchair Front of chair placed 
perpendicular to center of target. 

Description -- An underarm pattern beginning with 
the arm hanging down on the outside of the wheel
chair. No reflexes seem operative during this 
throw. The arm swings up and forward. 

Number of Trials: 10 trials are given for each throwing 
pattern. 

Scoring: The center rin& counts 8 points. Each ring 
away from the center co~;ts 1 point less than the previous. 
The perfect possible test score is the sum of 10 trials 
and therefore is 80. 



KICKING TEST FOR 

NONM1BULATORY CEREBRAL PALSIED STUDENTS 

Objective: 

Equipment: 

Accuracy (i e F . · · ' oot eye coordlnation) 

1. 

2. 

~erf ?all, 7 inches in diameter 3 
1n we1ght , oz. 

Rectangular wall target consisting of 
15 vertical sections, 5 inches apart, 
adapted from target described by Rarick 
and McQuillan. (1977, p. 35-38). The 
total targ~t 1s 6 feet, 3 inches wide 
X 2 feet h1gh. The bottom of the target 
touches the floor. 

~-:--· 

. ' .. 

. .. ... 

Distance of Subject from Target: Approximately 6 feet 
from the target. 

Positioning of Subject: The subject may sit on a stool 
with ~hysic~l assista~ce or stanJ with p~ysical 
assistance or in any device. 

Description of Kicking Patterns: 

1. Vertical Extension 

150 

Placement of Subject -- Directly facing the center 
o£ target. 

Description -- A pattern with the leg moving for
ward and upward. The crossed extension reflex may 
be operative. 
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2. Vertical Abduction 

Placement of Subject -- Dominant (kicking) side 
toward center of target. 

Des~ription -- A sideward pattern with the leg 
mov1ng outward from midline, away from body. 
No reflexes seem operative. 

3. Vertical Extension Backward 

Placement of Subject -- Back to center of target. 

Description -- A pattern with the leg moving 
backward and upward. No reflexes seem operative. 

Number of Trials: Ten are given for each kicking pattern. 

Scoring: The center section counts 8 points. Each section 
away from the center counts 1 point less than the 
previous. The perfect possible test score is the 
sum of 10 trials and therefore is 80. 
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STRIKING TEST FOR 

NONA}1BULATORY CEREBRAL PALSIED STUDENTS 

Objective: Accuracy (i.e., Hand eye coordination) 

Equipment: 

1. Ne:f ball, 4 inches in diameter, 1 oz. in 
we~ght, placed on a table and lined up with 
the center of the target. 

2. Table used in school cafeteria, approxi
mately 5 feet, 2 inches in length. One 
end touches the wall, and the other end 
touches the wheelchair. The table is 
2 feet, 4 inches in height. 

3. Rectangular wall target consisting of 15 
vertical sections, 5 inches apart, adapted 
from the target described by Rarick and 
NcQuillan (19 77, p. 35- 38). The total 
target is 6 feet, 3 inches wide X 2 
feet high. The base of the wall target 
is level with the table top. Note this 
is the same target as used in the kicking 
test except for the height of its place
ment on the wall. 

Distance of \·lheelchair from Tar et: The length of the 
sc oo ca eter~a ta e, approximately 5 feet, 2 
inches. 



153 
Description of Striking Patterns: 

1. Horizontal Flexion to Extension 

Placement Wheelchair -- Front of chair 
placed perpendicular to table and center 
of target. 

Des~ri~tion -- An elbow extension pattern 
beg~nn~ng from a position in which the 
f?rearm_is resting on the table and the 
f~st Cl1ttle finger side) gives impetus to 
the ball. No reflexes seem operative. 

2. Horizontal Abduction 

Placement of Wheelchair Dominant side 
perpendicular to center of target. 

Descrihtion -- A sidearm pattern, with the 
elbow eld straight, which begins from a 
position in which the entire arm is resting 
on the table. The abduction action comes 
from the shculder joint. The back of the 
head contact8 the ball. Since the head is 
rotated to see the target, the asymmetri
cal tonic neck reflex is operative (i.e., 
it is increasing the extensor tone of the 
moving arm). 

3. Horizontal Adduction 

Placement of Wheelchair -- Nondorninant side 
placed perpendicular to center of target. 

Descrihtion -- A sidearm pattern, with the 
elbow eld straight, which begins in the 
air-extended in front of body and moves 
across the body. The adduction action 
comes from the shoulder joint. The palm 
of the hand contacts the ball. The asymme
trical tonic neck reflex may be so strong 
in some cerebral palsied students that it 
prevents moving the arm across the body. 

Number of Trials: Each striking pattern is scored on 
10 trials. 



Scoring: The center section counts 8 points. Each 
section away from the center counts 1 point less 
than the previous. The perfect possible test 
score is the sum of the 10 trials and therefore 
is 80. 

154 



KINESIOLOGICAL ANALYSIS OF MOVEMENT 

PATTERNS OF EACH SUBJECT 
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Through the cooperative efforts of the adapted 

physical education teacher and the occupational therapist 

in the Irving Independent School District, a kinesiologi

cal analysis was done of the nine motor patterns researched 

in this study. The two subjects were observed individually 

participating in the motor skills. The analyses appear 

on the following pages. 



Body Parts 
in Action 

Reflex Activity 
and Automatic 

~1ovemer, t React ions 

Head anrl 
Neck 

Trunk 

Upper Arm, i.e. 
at Shoulder 

Joint 

Forearm, i.e., 
at Radioulnar 
and Elbow Joint 

Wrist 

Hand and 
Fingers 

Throwinp, - Horizontal Extension - Subject A 

BackswinP, Forvrard Swing 
(;rasp or Upswino. & Application 

of Force 

palmar grasp palmar grasp palmar s;rasp 

extension, 
turned toward extension turned head 
extended arm in direction 

of throw 

extension, extension extension 
sitting up 

protracterl in-
ternal rotation external external 
over pronation, rotation rotation 

lintPrn~l rnt::1t"i nT 

extended, elbow flexion, flexion, 
hypere:<tended, pronation pronation 

pronation 

flexion extension extension 

flexion flexion flexion 
with cortical with cortical with cortical 

thumb thumb thumb 

Release and 
Followthrough 

relaxation 

relaxation 

extension 

neutral 

·extension 

flexion, 
relaxation 

finger 
relaxation, 
extension 

I 

f---1 
U1 
0'\ 



Throwin~ - uorizontal Flexion - Subject A 

Body Parts Forward Swinp, Release and 
in Action Grasp Backswinp, & Application Followthroup,h of Force 

Reflex Activity not and Automatic !>almar P,raso applicable 
plamar grasp relaxation 

~tovement Reactions 

Head anrl turned tot.vard not turned towarc head to direction of 
Neck extended arrn applicable throwing midline 

laterally 

Trunk extension, not rotated toward sitting up, 
sittinp, up applicable direction face forward 

of throw 
Upper Arm, i.e. nrotracted in- forward and la-
at Shoulder ternal rotation not teral tllovement, 

neutral 
Joint over pronation, applicable sometimes over 

internal rotatior head across bodv 

Forearm, i.e., extension,elbow not flexion, ~xtension, at Radioulnar hyperextens ion1 applicable extension pronation and Elbow Joint pronation 

not flexion, neutral--to 
Wrist flexion applicable extension slight 

extension 

Hand and flexion not 
Fingers with cortical applicable flexion flexion 

thumb f-.,! 

---"Jl 



Throwing - trndPr.:trM Fon·Jard Release - Subject A 

Body Parts Grasp Backswinr. Forward Swing Release and 
in Action & A~plication Followthrough 

o. Force 

Reflex Activity 
and Automatic palmar grasp palmar ~rasp palmar grasp relaxation 

Hovement Reactions 

Head and turned toward leaning to leaninR to in midline Neck extended arm rip,ht side ri~ht side 

extension, flexion, a flexion, a 
Trunk slight lateral slight latera] extension sitting up rotation rotation I 

Upper Arm, i.e. prC?tracted in-
at Shoulder ternal rotation flexion, protraction, neutral 

Joint over pronation, retraction extension 
internal rotatiQI 

Forearm, i.e., extension, elbo\ 
flexion then at Radioulnar hyperextension, extension extension 

and Elbow Joint pronation extension 

stationary stationary 
Wrist flexion neutral neutral flexion and 

position position relaxation 
fixed fixed 

Hand and flexion finger 
Fingers with cortical flexion flexion relaxation on 

thumb extension 
~ 
\)'1 

co 



-·--··-~---

Kicking - Vertical Extension - Subject A 

Body Parts Forward Extension at 
in Action Backswinr, Swing Point of 

Impact 

Reflex Activity --rossed crossed crossed 
and Automatic extension extension extension 

'1ovement Reactions pattern pattern pattern 

Head and I.'-lexion flexion flexion Neck 

Trunk flexion flexion flexion 

Upper Leg hips in hips in flexion flexion flexion 

Lower Lep, flexion flexion flexion, 
extension 

Ankle flexion flexion everted 
flexion 

Foot and dorsiflexion ·'~ors iflexion plantar 
Toes flexion 

Followthrough 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

----~---·------

~ 
V1 
\.0 



- ... 

Kickin~ - Vertical Abduction - Subject A 

Body Parts Abduction Extension at 
in Action Backswing of Leg Point of 

Impact 

Reflex Activity flexion, flexion, 
and AutoMatic flexion external external 
~1ovemen t: React ion~ rotation rotation 

Head not and applicable flexion flexion 
Neck 

Trunk 
not flexion flexion applicable 

Upper Leg not flexion, total 
applicable abduction flexion 

Lower Leg not external total 
applicable rotation flexion 

Ankle not flexion total 
applicable flexion 

Foot and not eversion, total 
Toes applicable plantar flexion 

flexion 
~-~--....__._ _____ - - -- - - ---- -- - ---- -----

Followthrough 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

i 

t-1 
0' 
0 



Kickin~ - Vertical Extension Backwards - Subject A 

Forward Extension Bodv Parts Back swing at Point In Action Swinr, of Impact 

crossed 
~o point of irn-

Reflex Activity automatic pact,sli~ht hiE 
and Automatic ste~ping extension le3 ~oot flexicn 

Movement Reactions pattern oo hio .extensirn 

Head and flexion flexion flexion Neck 

Trunk flexion flexion flexion 

hips in hips in flexion Upper Le8 flexion flexion 

flexion flexion, Lower Leg flexion 
extension 

flexion eversion, Ankle flexion 
flexion 

Foot and dorsiflexion dorsiflexion plantar 
Toes flexion 

Followthrough 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

., 

t--1 
(J'\ 

t--1 



Striking - Horizontal Flexion to Extension - Subject A 

Body Parts 
(trasp 

Forward Swing 
in Action Backswing Application Followthrough 

of Force 

Reflex Activity not not not not and Automatic applicable applicable applicable applicable 
~1ovement React ion~ 

Head anrl not not flexion, flexion, 
Neck applicable applicable Hatching ball watching ball 

Trunk not not stable stable 
applicable applicable 

Upper Arm, i.e. flexion, 
at Shoulder not not external extension 

Joint applicable applicable rotation 

Forearm, i.e., extension, 
at Radioulnar not not pronation, lateral 
and Elbow Joint applicable applicable extension rotation away 

from JilLd line 

not extension 
l·Jrist not extension slight applicable applicable supination 

Hand and not not flexion flexion Fingers applicable applicable 
t-
Ci' 
N 



'1 
Strikin~ - Horizontal Abduction - Subject A 

Body Parts BackswinR 
Forward Swing 

in Action Grasp Application Followthrough 
of Force 

Reflex Activity not not assymetrical as symmetrical 
and Automatic applicable applicable tonic neck tonic neck 

~otovement React ions reflex reflex 

Head and not not turning turning 
Neck applicable applicable towards ball towards ball 

Trunk not not 
stable stable applicable applicable 

Upper Arm, i.e. neutral to neutral to 
not not lateral and lateral and at Shoulder applicable applicable external external Joint rotation rotation 

Forearm, i.e., not not pronation, extension, 
at Radioulnar applicable applicable flexion · slight 
and Elbow Joint supination 

Wrist not not extension applicable applicable extension 

Hand and not not 
flexion Finr;ers applicable applicable flexion 

IJ-l 
p-, 
w 



Strikinp. - Horizontal Adduction - Subject A ' 
Body Parts Grasp BackswinR 

Forward SwinP, 
in Action Application Followthrough 

of Force 

Reflex Activity -:'•note - if arn kept on table 

and Automatic not not cannot do anyt hinr,, also if thf 

HovemenL Reactions applicable applicable ball moves slc lwly, arm keeps 
movi no ~n cl ClOt= ~ ov~r thP b::tll 

Head and not not head and neck head and neck 

Neck applicable applicable lean to side lean to side 
ball is goinp, ball is going 

Trunk 
not not 

applicable applicable stable stable 

Upper Arm, i.e. not external and medial and 
at Shoulder not 

Joint applicable applicable internal internal 
motions rotation 

Forearm, i.e., not not at Radioulnar extension, extension, 
and Elbow Joint applicable applicable pronation pronation 

Wrist not not 
applicable applicable flexion extension 

Hand and not not 
Fingers applicable applicable flexion flexion 

J---l 
0"1 
+>-

L 



Throwin~ - Horizontal Extension _ Subject B 1 

Body Parts nackswinR Forward Swing Release 
Grasp Application and in Action or Upswing of Force Followthrough 

Reflex Activity not palmar grasp relaxation and Automatic palmar grasp 
~1ovement Reaction~ 

applicable 

flexion, 
flexion to flexion to 

Head and increased not grasp, attempt~ r,rasp,attempts 
Neck drooling applicable to re~ain ex- to regain ex-

tension oostuJ e tension oostu~ 
leans forward 

Trunk leans not to extension, extension 
forward applicable lateral motionJ 

minimal rotatic n 

Upper Arm, i.e., shoulder shoulder shoulder 
protraction, not protraction, protraction, 

at Shoulder internal applicable internal internal 
Joint rotation rotation rotation 

Forearm, i.e., elbow 
elbow stays in 

not flexion until at Radioulnar flexion to applicable object releasee · extension 
and Elbow Joint extension ~hen relaxation 

flexion, 

Wrist flexion, not vlrist extension, 
supination applicable supination, pronation 

.oronation 
thumb adduction, thumb adductio1 

' Hand and fingers reflexi- not fingers reflex - relaxation 
Fingers vely grasp with- applicable vely erasp witl ~-

n11r r~ 1 e::H:::P. out release J---l 
0"1 
Ul 



Throwing - Horizontal Flexion - Subject B ' 
I 

Bodv Parts Grasp 
Forward Swing Release 

in Action Backswing Application and 
of Force Followthrough 

Reflex Activity not and Automatic palmar r,rasp reflexive relaxation 
Hovement Reactions applicable 

Head and flexion, not flexion, attempts to get 

Neck increase ~ applicable increased to sitting, 

droolinp, drooling head extension 

Trunk not rotation extension, 
flexion toward applicable throw 

flexion 

Upper Arm, i.e., shoulder pro- internal 
arm relaxation, 

at Shoulder traction with not shoulder retrac-

Joint sliBht internal applicable rotation, tion slightly 
rnt-~t-;nn 

protraction to rest oosition 

Forearm, i.e., flexion not 
crossing the 

at Radioulnar midline, sup-
and Elbow Joint and applicable ination, lat- extension 

supination ~r~l flPxinn 

Wrist flexion not extension, 
applicable extension pronation 

Hand and 
flexion not relaxation 

fingers applicable flexion after object 
released t-

0' 
0' 



Throwin~ - Underarm Forward Release - Subject B 
1 
-

Forward SwinR Release Bodv Parts 
in Action 

r.rasp Backswinr, Application and 
of Force Followthrough 

Reflex Activitv 
and Automatic nalmar ~rasp palmar ?,rasp palmar grasp relaxation 

~tovemet' t React ions 

flexion to srasp 
Head and flexion with flexion \vi th flexion with and then attemp~ 

Neck drooling drooling drooling to regain exten-
sian posture 

Trunk flexion slight flexion flexion increased 
flexion 

Upper Arm, i.e., shoulder neutral to neutral to 
protraction, protraction, protraction, in neutral to 

at Shoulder internal internal shou - ternal shoul protraction 
Joint rotation der rotation der rotation 

Forearm, i.e., elbow elbow push motion slight 

at Radioulnar flexion to flexion to from flexion .extension, 

and Elbow Joint extension extension to slight not total 
extPn~ion relaxation 

flexion to 
Wrist flexion, neutral to flexion extension, 

supination slight to neutral pronation 
extension 

thumb adduction, thumb adductiot thumb adducti< Dn 
Hand and fingers reflexiv fingers reflex fingers re fle - relaxation FinR~rs ely grasp with- ively grasp · ively grasp t 

lo11t" rPlP::!~P tAd t-hn11t- rP l P::l~l ~ wirhonr rPlP:=~c ;p 
-......! 



Kickinc - Vertical Extension - Subject B 

Body Pnrts Extension 
Backswing Forward Swinp. at Point in Action of Impact 

Reflex Activity 
associated agsociated 

not reactiong,total reactions,total 
and AutoM:ltic applicable body flexion body flexion 

'1ovemen ~ React ions £ncilitatPrf fnrilit:ltPn 

Head and not tir,ht slight 
Neck applicable flexion flexion 

not 
supported at supported at 

Trunk chest and chest and 
applicable axilla axilla 

not 
hip in 

Upper Leg flexion slight 
applicable flexion 

Lower Lep., not extension extension 
applicable 

Ankle not slight sliRht 
applicable flexion relaxation 

Foot and not slight some plantar 
Toes applicable dorsiflexion flexion 

Followthrough 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

not 
applicable 

\ 

t--1 
0'\ 
CX> 
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KickinA - Vertical Abduction - Subject B 
I 

Body Parts 
Backswin~ 

Abduction I Extension at Followthrough in Action of LCR ?oint of Impact 

Reflex Activity 
not total body total body not and Automntic 

•1ovemeL-:. t React ions applicable involvement involvelllent applicable 

Head and not flexion flexion 
not 

Neck applicable applicable 

Trunk not supported, supported, not 
applicable flexion flexion applicable 

flexion, 
hip in not abduction, not Upper Leg applicable external slight applicable 

rnt::ltinn flexion 

Lower Leg not 
flexion extension not 

applicable applicable 

Ankle not 
dorsiflexion 

stable, not 
applicable neutral applicable 

Foot and not not 
Toes applicable eversion inversion applicable 

f--l 
(J'I 

\.0 



Kicking - Vertical Extension Backwards - Subject B ., 

Body Parts Forward BackswinR Extension 
in Action S\\•in;: at Point Followthrough 

of Impact 

Reflex Activity not no no not and Automatic applicable movement movement applicable 1ovement Reactions 

Head and not flexion flexion 
not 

Neck applicable applicable 

Trtmk 
not supported supported 

not 
applicable applicable 

Upper Le~ 
not hip in hip in not 

applicable slight flexion slight flexion applicable 

Lower Leg 
not 

extension extension not 
applicable applicable 

not 
supported. move- supported move-

not Ankle ment w/except- ment w/except-
applicable ion of tonic/ ion of tonic/ applicable 

mtl!=;rl P .Pnnrr:H" m11 !=; r 1 P _c_on:t.r .a c. 
~upported move- supported move-

Foot and not ment w/except- ment w/except- not 
Toes applicable ion of tonic/ ion of tonic/ applicable 

muscle contrac muscle contra_e__. ....... 
-----~-~---- -------~ ........ 

0 



Strikine - Horizontal Flexion to Extension 

Body Parts Forward Swing 
in Action Grasp Backswing Application 

of Force 

Reflex Activity 
not 

spasticity, spasticity, 
and Automatic tonic tonic 
~ovement Reactions applicable labyrinthine labvrinthine 

Head and not 
Neck applicable 

flexion flexion 

Trtmk not stable stable 
applicable 

Upper Arm, i.e., protraction, 
at Shoulder not internal protraction 

Joint applicable rotation 

Forearm, i.e., not external at Radioulnar flexion 
and Elbow Joint applicable rotation 

• slight flexion \vris t not extension applicable to extension 

Hand and not 
Fingers applicable flexion flexion 

Followthrough 

spasticity, 
tonic 

labyrinthine 

flexion-' 
watching 

ball 

stable 

relaxation 
with slight 

protraction 

· flexion 

flexion 

fingers 
slowly 
relaxed 

--~~~~--~~--

., 

t---1 
'-l 
t---1 



Body Parts 
in Action 

Reflex Activity 
and A•t ~~0rnat ic 

·'ovement Reactions 

Head and 
Neck 

Trunk 

Upper Arm, i.e., 
at Shoulder 

Joint 

Forearm, i.e., 
at Radioulnar 
and Elbow Joint 

Wrist 

Hand and 
Fingers 

Strikin~ - Horizontal Abduction - Subject B 

Forward Swing 
Grasp Backswing Application 

of Force 

not not 
assymetrical 
tonic neck applicable applicable reflex 

flexion, turnec 
not not to direction 

applicable applicable of striking 

not not stable applicable applicable 

not not protraction, 
applicable applicable internal 

rotation 

not not extension, 
applicable applicable pronation 

not not 
fluctuating 

extension and 
applicable applicable flexion 

not not flexion 
applicable applicable 

1 

Followthrough 

assymetrical 
tonic neck 

reflex 

flexion, turned 
to direction 
of striking 

stable 

external 
rotation 

flexion, slight~ 
less pronation 

-
fluctuating 

extension and 
flexion 

flexion 
....... 
-........! 
N 



Striking - Horizontal Pdduction - Subject B 
., 

Bodv Parts Grasp Backswing 
Forward Swing 

in Action Application Followthrough 
of Force 

Reflex Activity not not 
assymetrical assymetrical 

and Automatic applicable applicable 
tonic neck tonic neck 

•tovement Reactions reflex reflex 

Head and not not flexion flexion 
Neck applicable applicable turned toward turned toward 

ball ball 

Trunk not not 
applicable applicable stable stable 

Upper Arm, i.e., not not protraction, 
at Shoulder applicable applicable spasticity slight internal 

Joint rotation 

Forearm, i.e. , slight medial r o- minimal 
at Radioulnar 

not not tation w/extens ion relaxation 
and Elbow Joint applicable applicable abduction, and and 

pronation extension 

Wrist 
not not pronation, pronation, 

applicable applicable extension extension 

Hand and not not 
Fingers applicable applicable extension flexion 

f-J 
l...J 
w 



----------------------------------- ------·----------------------------------------
Raw Data of. Baseline and Follow-up by Subject A 

~ ----------------------- ------~ ----~--- ~------ ....._ 

l!otor Skill l Baseline 1 Follow-up 

~ 2 3 ,, 5 6 ' 1 2 3 4 5 6 

------:+·~--~I 
.In ri wn t ;t l Ext ens ion -~-1- 10 _J_~-=- 20 I. ll• 10 · _ 29 19 24 26 24 24 

! I 

Horizontal Fl_~_xion _ _ _ . _ 5~ o _ _3 . 0~ 4 _ 1 11 _1~1!3 11 14 7 
I 

I 

Underarm Fon<~ard Release 13 20 19 9 16 14 13 R; 22 13 18 19 

I Vertical Extension ~----~~:~;~_ - o_~? __ 12 12 18l 7! 20 12 25 17 

I 
Vertical Abduction 27 :17 8 \ 7 I 18 10 39 23 42 18 I 37 26 

. ---- -- --- -__ , -- --r- - - --
Vertical Extension Backwards 0 . 0 0 0 0 0 0 0 0 0 0 0 

I _______________ __.__. __ +--- 1--- ----- f-·--- -- ------+---+----+--+--+--

Horizontal Extension t 6 38 7 15 21 15 52 30 57 28 41 43 

--------------------------~~+-·~--~--+-~~-+--~--~~--~--4--

Horizontal Abduction : 34 ~6 22 22 30 22 45 34 42 38 41 40 
I 
~---~--r--+--~--+-~---+--~--~~--~--

Horizonta1 Adduction \ 8 p6 _ 4o_._:s 25 30 10 0 6 7 15 0 f-1 
-.....J 
~ 



\ 
1 

. -----·-·--- -·- ·-· _______ ... ··- ··------··-····----------------
Raw Data of Intervention by Subject A 

tfotor Skill Intervention 
1 2 3 4 5 6 7 8 9 10 

1~ 1 24 1 ~5-
1 
2~ 2-~r ;31--3~-r~~r~7 25 

9120 il8118 18 191 8i 20' 8 10 
I • ' ' I 
I ' I I ! I t t ---+--· -•-_... 

16115 ~ 11 12 i 11 19l 11: 21 6 16 

ltorizoPtal Extension 

Horizontal Flexion 

Underarm Fonvard Release 
: I 

---------~----- ----~---~----4------·------- -~-__ ___._ __ 
I . I 

Vertical Extension 13 \ 6 ; 10 : 3 i 7 8 ~ 4 : 10 11 ; 12 

-------------- --- - -+------~--- ........ :~---~----: ------~-- ___ _____._ __ 
I ·. . 

13 \ 0 11 • 11 : 12 10 . 17. 13~-1lf . 30 Vertical Abduction 

-------------- ---------'-- --
I 

Vertical Extension B.qckwards\ 0 i 0 : 0 0: 0 0 i 0 0 0 0 
I ' 

-· ___ ... ----- ··- . 

Horizontal Flextion to 
Extension 

------~----~·-- -·------·-··-· "- ' 

Horizontal Abduction 

Horizontal Adduction 

\ 

1 
l- -- - . ----------- ___._____. 
! 

32 ~ 31 \ 30 : 311 29 30: 46 ; 48 
i I j I 

' ... _._ .1,. •.. "'"'"·---~------" --- --1---. --·- ...... ··-'"'...._ _____________ _ 
I i ; , 

26 i 40 \ 29 i 371 37 i 37 41 : 42 

---· -· . -.. -- ·--- f ---r . -r· --- t ---~- i 

I 21 140 138 I 0 I 0 J 36 38l 40 I 0 I 3 

- + ;.. 

15 [44 

22 l34 

f--1 
-......1 
V1 



Raw Data of Baseline and Follow-up by Subject B 

Hotor Skill Baseline Follow-up 

1 2 3 4 5 6 1 2 3 4 5 

l 

Horizontal Extension 24 28 26 19 25 4 21 16 21 27 15 
- - - ·- - ... --- .. ,- -------- --·- ___ ... -... -·- -·· 

I 

Horizontal Flexion I 1 \ o 0 0 2 0 0 0 0 0 0 

-- . -

! \ 
I 

• 
Underarm Forwarrl Release 11 27 10 7 13 7 19 19 18 ~ 22 22 

~ .. ------------------------ .. . . 
I 
I ~ 

Vertical Extension lz4 t2 7 29 12 30 24~ 40 38 43 ; 28 53 
--~- ·---·:.·.------"=-,-=-~--=-~-o.·-~-=- .-.. ~.;..- . .-~ =--=·-'-'"""" ~--'-=-=-==~ ~=····="'-·''-' -- __ ·;=-"··~-"'- . 

i 

Vertical Abduction ~6 114 aJ o; 22 8 28 45 44 :l 22 35 
I ' 

--·--·~ ___ J_ - . -~~---~-- .... "' ----- ··-.~----·----~-="~-~=~-~•- ·----~-.-·· ''"· .-.-~,,..,., --~·:·-~ ~~~..; -_, =-~~-~~~~ =~~~~ ~=~~-
I ! ~ 

~ ' !; :j f 
Vertical Extension Backwards~ 0 0 0 0 \ 0 ~ 0; 0 0 0 1 0 0 

I ' l f .. 
i ~ 

'\ I i 
Horizontal to Extension 0 0 15 17 ! 18 1 12 · 52 47 58 : 45 46 

; 

! 

Horizontal Abduction 7 7 11 7 i 14 5 46 55 52 48 45 
- -- -. ---- - ------ -- • 

Horizontal Adduction 0 0 0 0 0 o. 0 0 0 0 0 
---- . ~ 

I\_ 

6 

24 

0 

22 

30 

35 

0 

44 

50 
• 

0 ........ 
-.....J 
0' 



1\ 

--------------,- ........ "' .. -·----· ·---,-----··-- --~---------

Rnw Data of Intervention by Subject B 

Hotor Skill 

Hori~on!:;tl Extension 

Horizontal l-""lexion 

Underarm Fono~ard Release 

.. -·-1 -- ---,------------------------

1 2 3 . l ' . --- --
22121126 

. 0 
I 
I 

o~ o 
~- -- ----- ---"· -- -----------·--t-- t -' 
; " I I 

9 14 12 2 0 ; 5 11 I 2 7 ! 30 : 2 6 18 
... ·- ..... ----· ·-- -- .. ~. --~---+-~,___--+-: ---

-------~-~-~! ___ o \ 43 ~s i 66 ~67 66 

.\11\13\12 _2o__lo_jz~l~~ 21j2~-~~ 

Vertical Extension 

Vertical Abduction 

I I i ' ~ : 

I :' : ! I I I 
Vertical Extension Backwards\ 0 ·~ 0 1: 0 0 \ 0 l 0 i 0 0 \ 0 

-------------- ----------- -----------!----~--+-----t---t-~~-1---+1 ---

Horizontal E~~~~~i~~- _a- J20 l-33123 .~0-\~~1~-~-J~:-t 61141 4-=--

:::::::::: ~:~;;;~: -~ - ~- ~-~---~
1

: r:_
1

:: __ r-: --\
4

: __ '-~:_-_::--t:: i : t: ~ 

0 

I-' 
""-J 
""-J 



INTRODUCTION TO LESSON PLANS 

Lesson plans were developed for the experimental 

period to assure that the motor patterns were consist-

ently and meaningfully practiced in various ways. A 

1:1 subject-teacher ratio was utilized throughout the 

experimental period. Verbal praise was the main source 

of encouragement, although a soft drink was given as 

encouragement approximately every 2 weeks. 

178 

During the daily sessions the subjects practiced 

each of the motor patterns approximately 10 times. When 

tarp,ets or specific objects were used, they were first 

placed 5 inches away from the subject and with success 

gradually moved 5 more inches away. When suspended balls 

were used during the kicking practice, the subjects prac

ticed from either a sitting position in their chairs or 

from their individual testing positions (i.e., subject A 

kicked from a standing position with physical assistance 

from behind, and subject B kicked while standing in a 

flex-i-stand). 
Strikinp, and throwing patterns were prac-

t
. . 1 to their testing positions. 
1ced in positions ident~ca 



LESSON PT_.ANS 

Week 1 

1. Days 1 and 2 --

Throwing: Bean bag at bowling pins 

Kicking: Suspended tether ball 

Striking: Ncrf ball on lap board 

2. Day 3 --

Test: Rotation I 

Week 2 

1. Davs 1 and 2 --
~ 

179 

10 minutes 

10 minutes 

10 minutes 

30 minutes 

Striking: Ping pong ball on table lO minutes 

Throwing: Bean bag at hoops (on floor) 10 minutes 

Kicking: Suspended beach ball lO minutes 

2. Day 3 --

Test: Rotation II 

Heek 3 

1. Days 1 an d 2 - -

Ydcking: Suspended balloon 

Striking: Pushing bean bag 

ThroHing: Bean bag at vertical target 

2. Day 3 --

Test: Rotation III 

30 minutes 

lO minutes 

10 minutes 

10 minutes 

30 minutes 



Week 4 

1. Days 1 and 2 --

Throwing: Bean bag at wall target 

Kicking: Suspended tether ball 

Striking: Nerf ball on lap board 

2. Day 3 --

Test: Rotation I 

Week 5 

1. Days 1 and 2 --
Striking: Suspended whiffleball 

Throwing: Bean bag at cymbal 

Kicking: Suspended beach ball 

2. Day 3 --

Test: Rotation II 

Week 6 

1. Days 1 and 2 --

Kicking: Playground ball 

Striking: Nerf ball at wall target 

Throwing: Bean bag at hoop 

2. Day 3 

Test: Rotation III 

Week 7 

1. Days 1 and 2 --

180 

10 minutes 

10 minutes 

10 minutes 

30 minutes 

10 minutes 

10 minutes 

10 minutes 

30 minutes 

10 minutes 

10 minutes 

10 minutes 

30 minutes 



Throwing: Bean bag at bowling pins 

Kicking: Suspended balloon 

Striking: Ping pong ball on table 

2. Day 3 --

Test: Rotation I 

Week 8 

1. Days 1 and 2 --
Striking: Nerf ball on lap board 

Throwing: Bean bag at vertical target 

Kicking: Suspended tetherball 

2. Day 3 --
Test: Rotation II 

Week 9 

1. Days 1 and 2 --

Kicking: Suspended beachball 

Striking: Pushing bean bag 

Throwing: Bean bag at wall target 

2. Day 3 --

Test: Rotation Ill 

Week 10 

1. Days 1 and 2 --

Throwing: Bean bag at cymbal 

Kicking: Playground ball 

181 

10 minutes 

10 minutes 

10 minutes 

30 minutes 

10 minutes 

10 minutes 

10 minutes 

30 minutes 

~0 minutes 

lO minutes 

10 minutes 

30 minutes 

~0 minutes 

10 minutes 



Striking: Nerf ball on table 

2. Day 3 --

Test: Rotation I 

182 

10 minutes 

30 minutes 



FORHULA FOR CALCULATION OF 

PERCENTAGE OF IMPROVEMENT 

Percentage of Improvement (%I) 

~or High Score - Low score 
tc = Lo\V score 

183 

For example, a subject scoring 13 on the first test 

and 22.67 on the second test would show a 74% improvement. 

22.67-13 
13 = 9.67 

13 = .74 
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