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CHAPTER I 

INTRODUCTION 

In the late 1960s Snapp began a program of develop

mental education which is now known as Chronologically 

Controlled Developmental Education (CCDE) . The program 

includes developmental exercises, crawling in specified 

patterns, and deep pressure tactile stimulation from which 

the sensory-motor activities were drawn for the experiment~l 

groups in this study. Although now used in several Texas 

communities, the efficacy of the CCDE Program has not yet 

b een investigated through rigorous, scientifically designed, 

and controlled experimental research. 

The CCDE Program, which is intended to facilitate 

human development, has a neurophysiological basis. It con-

sists o f a unique combination of methodology drawn from 

physica l and occupational therapy placed in an educational 

setting . CCDE is consistent with the principles of normal 

development including the principles of continuity, uni

form sequence , and neurological maturation (I llingworth, 

1980 ; Knoblock & Pasamani ck , 1974; Mussen, 1970). Snapp, 

c ited by White (1980) , posits th a t the chronology of human 

development , beginning with conception, follows a precise 

l 



2 

pattern because the sequence is genetically coded. Snapp, 

cited by Heiniger and Randolph {1981) , states that primi

tive patterns must develop before higher nervous system 

functions emerge. Snapp believes that gaps in the develop

mental sequence result in problems which ·may impair motoric 

functioning. He theorizes that the use of environmental 

controls with specific developmental, sensory-motor activi

ties helps to close developmental gaps, enhance the sensory 

systems, and improve motor performance. 

The methodology utilized in the CCDE Program is simi

lar to aspects of the sensory-motor treatment approaches 

of such clinicians as Ayres (1972); Bobath and Bobath 

(1967); Brunnstrom (1970); Fay (1954); Kabat (1965); Knott 

and Voss (1968); Phelps (1941); and Rood, cited by Stock

meyer (1967). CCDE has its origin in embryonic and fetal 

deve lopme nt similar to the program of the Domans and 

Delacato, which is described in the writings of Delacato 

(1959 , 1963, 1966), Doman et al. (1960, 1963), and LeWinn 

(1969) . 

Snapp is a l i c e nsed physical therapist with extensive 

cl i ni c a l bac kground. He h a s d e signe d a system of therapy 

which i s s imi l a r to othe rs, yet is unique. Quotations from 

Snapp , LeWinn , and Ayr e s can b e analy ze d for their simi-

lar i ties . Snapp (1979) sta t e d: 



The human being develops in a chronological 
scheme. This scheme is a "Timeline For-
mula" which dictates the sequence of development 
of all human functions from conception until 
death. This sequence is genetically coded so 
that development, especially of the fetus, follows 
a precise, functional pattern on the preconscious 
level. Gaps in this developmental sequence during 
the first trimester of pregnancy may cause errors 
in cell development of the fetus and result in 
physical deformity to the various systems or 
tissues. Toward the end of the first trimester, 
the first physical activity of the fetus is ob
servable. From this time on, gaps in the genetic 
developmental sequence usually result in problems 
in motor coordination and perception. (p. 3) 

LeWinn (1969) stated similarly: 

The potentialities of the organism are established 
at conception through the transmission of the 
genetic code in the parental germ cells. If 
the genetic code is transmitted with some defect, 
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as in the numerous inherited diseases, malformations, 
and disorders which occur in man, the potential of 
the organism is impaired. Adverse environmental 
factors may impede or distort the process of neuro
logical organization. This may occur in individuals 
with good genetic potential or it may further impair 
neurological organization in those in whom the trans
mission of the genetic code is abnormal. Whether 
the genetic code is transmitted with or without 
defect, in the end, environment becomes the factor 
which determines the manner and extent to which 
potential of any type or degree evolves into capa
bility. (p. 57) 

Ayres (1972) stated in a section with the subheading 

"Basic Premises" the following: 

The early devel opmental steps, de termined by evo
lutionary history, have been "pre-programmed" into 
the human brain at conception, but ontogenetic 
experience is necessary for ful~ expression of the 
inherent developmental tendencies . It is generally 



held that each developmental step is in some way 
dependent upon a certain degree of maturation of 
previous steps. . . (p. 4) 

The basic assumptions about genetic coding and the 
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importance of environment both before and after birth made 

by Snapp, LeWinn, and Ayres are strongly supported in re-

views of existing neurological research. Similarly, corn-

parisons of several of the techniques recommended by Snapp 

with other systems of therapy show many commonalities. 

Several noted clinicians have utilized developmental 

exercises, crawling patterns, and tactile stimulation to 

remediate sensory-motor deficits. Fay (1954) recognized 

that motor patterns of man's evolutionary past still re-

side below the cerebral cortex and that patterning could 

be employed therapeutically by eliciting the movements 

through sensory stimuli associated with postural responses. 

Rood , cited by Huss (1978) proposed a sequence of thera-
' 

peutic exercises similar to the activities of the maturing 

infant . Rood (1962) emphasized the use of deep pressure, 

rubbing, stroking, and vibration to stimulate the pro-

prioceptors . This was followed by exteroceptive light 

touch and/or rapid brushing. Bobath (1967) asserted that 

normal sensorimotor patterns could be laid down only on 

the basis of a normally functioning proprioceptive system. 

The neurodevelopmental approach involved a series of 
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graded sensory and motor experiences to inhibit abnormal 

movement. Phelps, Kiputh, and Goff (1956) utilized deep 

pressure massage for treatment of tactile defensive be

havior and postural defects. Facilitation and inhibition 

of movement were approached also through deep pressure 

tactile stimulation (Rood, 1954, 1956, 1962). Snapp (1979) 

emphasized the importance of deep pressure to specific 

areas on the hands, arms, feet, legs, and back. His 

rationale for this was that tactile perception develops 

early in the prenatal period (Preyer, 1937). 

The developmental exercises, crawling, and deep 

pressure tactile stimulation portions of the CCDE Program 

are explicit and easily incorporated into the classroom or 

gymnasium s e tting. It is believed that to be effective, 

the e xercises must be done correctly, in the prescribed 

s equenc e , a nd with the proper environmental controls. 

Snapp (1979) hypothesized that concomitant physiological 

benefits t hat ma y be achieved from participation in the 

program inc l ud e i mproved arm and shoulde r strength, leg, 

and abdomina l s trength, r e act i on and movement time, visual

motor contro l , a nd neuromus cular coordina tion. Ge nerally, 

the objectives o f the CCDE Se nsory- Motor Progr am are to 

close developmental gaps , enh ance t he sensory s y stems, and 



improve motor performance of the individual with emphasis 

on quality of movement (White, 1980). 
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In Piagetian language, the purpose of many motoric 

therapeutic programs is to prepare the sensorimotor child 

for preoperational thinking. Piaget and Inhelder (1969) 

asserted that the young child not only learns best through 

movement, but that movement abilities have an impact on the 

intellectual development of the child as he moves through 

a developmental sequence which is marked by specific 

cognitive abilities. Rarick (1980) indicated that the 

acquisition of skill is in every sense an active process 

requiring mental concentration. Attention must be focused 

on the requirements of the task until the details of the 

skill have become fully automated. He expressed that cog

nitive processes of a complex nature are operating in skill 

learning , but exactly how they function in the development 

o f specific skills is not yet fully understood. 

Ayres (1975) affirmed that the normal development of 

sensorimotor functions in early life lays the foundation 

for the acquisition of cognitive processes essential for 

later academic success. Her theory, while applicable to 

normal ch ildren , is primarily oriented to learning dis

abled children . Youngsters with learning disabilities 

f r equently have problems in motor coordination which, 



according to Ayres, are the result of faulty processing 

and coordination of sensory information. 
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Sherrill (1981) stated that "no two children with 

learning disabilities exhibit the same constellation of 

strengths and weaknesses" (p. 415). Nevertheless, they do 

appear to display certain behaviors more often than do the 

normal population. Included among these are hyperkinetic 

behavior, distractibility, dissociation, perseveration, 

social imperception, immature body image, poor spatial 

orientation,and nonspecific awkwardness or clumsiness. As 

a group, learning disabled children score lower on tests 

measuring motor performance and physical fitness (Bruininks 

& Bruininks, 1977). Furthermore, Cruickshank (1967) re

ported that there may be a discrepancy as great as 4 years 

between the motor skills level and the chronological age 

of learning disabled children. 

Physical education programs, if conscientiously con

structed and implemented, may be of consequence in the 

amelioration of sensory-motor deficiencies (Crowe et al., 

1981) . It has b een proposed that sensory-motor programs 

may contribute additionally to increased perceptual abili

ties, motor skills, s e lf-confidence, attention, and better 

student- teacher relations , all of wh~ch may ultimately 

affect academic achi evement (Zaichkowsky et al ., 1980). 



The present research study is based on the premise 

that the developmental exercises, crawling patterns, and 

deep pressure tactile stimulation of the CCDE Sensory

Motor Program created by Snapp have several denominators 

which are common to other recognized therapeutic exercise 

s ystems . The similarities of these programs offer face 

validity to the techniques that were useq in this experi

mental research. The purpose of this investigation was 

not only to indicate the validity or worth of sensory

motor methodology, but to begin to amass scientific evi

dence concerning the value of these portions of the CCDE 

Program . 

Statement of the Problem 

8 

The problem of this study was to determine if partici

pation in the Chronologically Controlled Developmental Edu

cation (CCDE) Sensory-Motor Program would improve the motor 

performance and sensory integration of academically handi

capped and normal first-grade children. The experimental 

groups participated in a 30-minute, daily sensory-motor 

program of developmental exercise , crawling patterns, and 

deep pres sure tactile stimulation (Snapp, 1979) over a 15-

week per iod . The control groups participated in a 30-

minute , daily regular physical e ducation program during the 
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same time period. The four groups, each comprised of 15 

children, were selected randomly from students enrolled at 

Crockett Elementary School, San Marcos, Texas, during the 

1981-1982 academic year. Instructional variables were held 

constant as much as possible for the experimental and con

t r ol groups e x cept for the teachers and content (activi

t ies in which the children engaged) . 

Data wer e collected through the administration of the 

Southern California Perceptual Motor Test (Ayres, 1968) and 

the Brui n ink s-Ose retsky Test Short Form (Bruininks, 1978). 

Findings were reported with respect to the efficacy of the 

CCDE Sensory - Motor Program proposed by Snapp (1979) in im

proving s ensory integration and motor performance of aca

demically hand i c apped a nd normal first-grade children. 

Definitions and Exp l anation of Terms 

For t he purpo se o f cl ari f ication, the following defi

nitions and/or explanat i ons o f ter ms have been established 

for the pre s e nt s t udy . 

Academically Handicapped 

This term r efers to students whose reading per f ormance 

was below g rad e l eve l as determined with a criterio n - ba s ed 

measure by an evaluation team including the princ ipal, e du

cational diagnostician , and classroom teache r . 



Chronologically Controlled Developmental 
Education (CCDE) Program 
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Chronologically Controlled Developmental Education is 

a comprehensive educational program which is designed to 

facilitate human development (Snapp, 1979; White, 1980). 

A sensory-motor portion of the program is utilized in this 

study for the remediation of sensory-motor dysfunctions. 

CCDE Sensory-Motor Program 

This refers to the sensory-motor program described by 

Snapp (1979). It includes a series of sequential, develop-

mental exercises, crawling patterns with the head, abdomen, 

and limbs in contact with the floor, and deep pressure 

tactile stimulation to specified areas of the body. 

Crawling Patterns 

Crawling patterns refer to specific forms of loco-

motion in the prone position with the head, abdomen, and 

limbs continuously in contact with a firm, smooth surface 

while visually tracking an extended upper extremity. In 

the basic crawl both arms pull simultaneously with one hip, 

knee , and a nkle flexed at a time . Vision follows the e x -

tended upper extremity on the side of the flexed lower 

extremity . The homolateral crawl e ntails simultaneous 
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ipsilateral involvement of the limbs with the lower ex-. 

tremities pushing from the inner surfaces of the knee and 

foot. The cross-pattern crawl consists of simultaneous 

movement of the contralateral limbs. 

Deep Pressure Tactile Stimulation 

Deep pressure tactile stimulation refers to the 8 to 

10 pounds of pressure applied with the thumb, knuckle, or 

several fingers held closely together pressing downward as 

a unit on specific areas of the body. This pressure is 

administered while the subject lies prone and/or in an erect 

sitting position. Pressure points are located 1 inch later

ally from the spine on both sides, palms of hands, soles 

and inner surfaces of feet, upper and lower arms, and upper 

leg . Each pressure point is held 5 seconds. 

Developmental Exercises 

These include a series of exercises which utilize 

sequential movement patterns of flexion, adduction, inward 

rotation followed by extension, abduction, and outward 

rotation performed in a dimly lighted area. The movements 

for some o f the exercises are cued by a loud, auditory 

stimulus (Snapp , 1979). 



Environmental Controls 

Environmental controls are specified degrees of 

illumination, various crawling surfaces, and control of 

noise in the educational environment (Snapp, 1979). 

Learning 

This term is defined as follows: 

Learning is the process by which an activity 
originates or is changed through reacting to an 
encountered situation, provided that the charac
teristics of the change in activity cannot be 
explained on the basis of native response tenden
cies, maturation or temporary states of the 
organism. (Hilgard, 1956, p. 3) 

Light Touch Tactile Stimulation 
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Light touch tactile stimulation refers to the recip-

rocal sensations between the skin surfaces of arms and 

chest wall and inner surfaces of the legs against each 

other while in the flexed fetal position. This is in-

eluded as a part of the sequential developmental exercises. 

Maturation 

Maturation refers to "any change in the individual 

with age which depends primari ly upon organic growth 

factors rather than upon prior practice or experience" 

( cGeoch & Irion , 1952, p . 545). 
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Motor Development 

Motor development refers to the process of acquiring 

management of the body which involves an increase in skill, 

neuromuscular control, and complexity of function. The 

development results from both maturation and learning. 

Motor Performance 

Motor performance is "an inclusive term represented 

by a score or objective measure of physical fitness, of 

locomotor skill, or a sport skill at any given moment in 

time" (Hanson, 1965, p. 9). In this study motor per

formance refers to the composite score representing 14 

subtests of the Bruininks-Oseretsky Test Short Form 

(Bruininks , 1978). 

Patterning 

Patterning refers to a specific set of sequential 

movements performed with vision occluded in which a single 

limb is moved in a prescribed manner in order to learn the 

crawling patterns . The individual may be given limited 

physical assistance by manual manipulation of each limb 

through the correct sequential movement s to promote 

awareness of which surfaces are in contact with the floor 

and the deg r ee of flexion of the joints . 



Proprioceptive Sensations 

This term is defined as follows: 

Proprioceptive sensations are those having to do 
with the physical state of the body, including 
position sensations, tendon and muscle sensations, 
pressure sensations from the bottom of the feet, 
and even the sensation of equilibrium, which is 
generally considered to be a "special" sensation 
rather than a somatic sensation. (Guyton, 1981, 
p. 597) 

Sensory-Motor Programs 

14 

Sensory-Iil.otor programs include those organized activi-

ties in which both gross and fine motor skills constitute 

an essential part of the training procedure in an attempt 

to enhance the development of auditory, visual, tactile, 

vestibular, and kinesthetic perception. 

Sensory Integration 

According to Ayres (1979) the term is defined as 

follows : 

Sensory integration is t~e organi zation of sensory 
input for use. The "use" may be a perception of 
the body or the world, or an adaptive response, or 
a learning process , or the development of some 
neural function . Through sensory integration, the 
many parts of the nervous system work together so 
that a person can interact with the environment 
effectively . . (p. 184) 

In this study sensory integration refers to scores repre-

senting six subte sts of the Southern Cali fornia Perceptual 

otor Test (Ayres , 1968) . 
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Hypotheses of the Study 

The efficacy of the CCDE Sensory-Motor Program was 

determined by examining the following research hypotheses; 

1. The CCDE Sensory-Motor Program as measured by 

the Bruininks-Oseretsky Test Short Form (BOT-SF) will en

hance the motor performance of academically handicapped 

and normal first-grade children. This enhancement will 

be documented by a significant difference between pre-

and midtests for the normal children and by a significant 

difference between pre- and posttests for the academically 

handi capped children. 

2. The CCDE Sensory-Motor Program as measured by 

each subtest of the Southern California Perceptual Motor 

Test (SCPMT) will enhance the sensory integration of aca

demically handicapped and normal first-grade children. 

Thi s enhancement will be documented by a significant differ

enc e between pre- and midtests for the normal children and 

by a significant difference between pre- and posttests for 

the academically handicapped children. 

The following null hypotheses were tested at the .01 

l e vel of significance . 

1 . There is no sig nificant difference between the 

groups on the pre-, mid-, and posttest scores of the 

Bruininks - Oseretsky Test Short Form. 
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2. There is no significant diffe~ence between the 

pre-, mid-, and posttest trials on the Bruininks-Oseretsky 

Test Short Form. 

3. There is no significant interaction between groups 

and trials on the Bruininks-Oseretsky Test Short Form. 

4. Th e r e is no significant difference between the 

groups on the pre-, mid-, and posttest scores of the six 

subtests comprising the Southern California Perceptual 

Moto r Test. 

5. There is no significant difference between the 

pre-, mid-, and postte st trials on the six subtests com

p rising the Southern California Perceptual Motor Test. 

6 . There is no si g nificant interaction between 

g roup s and trials on the six subtests comprising the 

So u the rn Ca l ifo r n ia Perceptu al Motor Test. 

Delimi t a t i o n s o f the Study 

The study was sub j e ct to the fo l lowing delimi tations: 

1 . The 30 a c ademi c a lly handicapped and 30 normal 

first - g rad e children s e rving in t he experimental and con

trol groups at Crockett Elementary Sc h o o l, San Mar cos, 

Texas , during t he 1981- 1 982 academic year . 

2 . A pur p o sive samplin g d e sig n (Kerli nger , 1973). 

3 . A four - group experiment al design with subj e cts 

randomly assigned by the i nves tigator . 



4. The validity, reliability, and objectivity of 

the Southern California Perceptual Motor Test (Ayres, 

1968) and the Bruininks-Oseretsky Test Short Form 

(Bruininks, 1978). 
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5. The degree to which the CCDE Sensory-Motor Program 

was modified in the public school setting thereby violating 

environmental controls proposed by Snapp (1979). 

6. The CCDE Sensory-Motor Program for the experi

mental groups and the regular physical education program 

for the control groups conducted for 30 minutes daily over 

a 15-week period. 

7. Attendance of the subjects in the four groups for 

at least 80 % of the sessions. 

8. The extent to which all subjects can be restricted 

from particip ation in motor activities other than those 

under investigation in the present study. 

In Chapter II the review of literature found relevant 

to this investigation is presented. The premises upon 

which Chronologically Controlled Developmental Education 

is based are interwoven in the theorie s of Fay, Doman and 

Delacato , Rood , and Ayres . Similarities of these theories 

to CCDE are discussed as well as experimental stud ies 

encompassing crawling patterns , tactile stimulation, and 

developmenta l exercise . 



CHAPTER II 

SURVEY OF RELATED LITERATURE 

An increasing number of educators and laymen in 

recent years have become interested about the possibilities 

of overcoming or preventing neurological deficiencies in 

children which may impair their school performance. Fur

ther investigation of academically handicapped and non

disabled students on a wide range of motor skills tasks 

is needed both for the purpose of increasing understanding 

of the motor characteristics of academically handicapped 

students and for the purpose of designing more effective 

motor training programs. The purpose of this survey of 

literature was to review programs and studies that relate 

directly to facilitation of motor performance of delayed 

and handi capped learners. The review of related liter

ature has been categorized under four topics: (a) Sensori

motor Theory, (b) Experimental Programs Incorporating 

Crawling Techniques , (c) Therapeutic Programs Utilizing 

Tactile Stimulation , (d) Undifferentiated Sensory-Motor 

Programs Including Deve lopmental Exercise, and (e) Summary. 
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Sensorimotor Theory 

The theoretical frameworks of various sensorimotor 

approaches are based mostly on clinical observation and 

neurophysiological research. The mechanisms of motor 

control are only beginning to be discovered by neuro

physiologists. Much of present day knowledge is based 

on information gained from experiments with mice, cats, 

rabbits, frogs, and monkeys (Granit, 1977). 
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Results of brain research have been interwoven with 

findings of behavioral observation. From this knowledge, 

theoretical frameworks have evolved which form the basis 

of treatment programs. Unifying the concepts and trans

lating them into therapeutic principles and practices 

require a scientific approach to structuring and testing 

hypotheses. Intervention programs must be revised con

tinuously as new facts appear. Perhaps truth, like 

infinity , is forever approached but not likely achieved. 

Over a 20-year period, Snapp developed and 

refined his own approach for use in a clinical setting 

for children who have learning problems. Snapp theorized 

a chronology of human movement beginning with the first 

trimester after conception. Relying heavily upon the work 

of Hooker (1952 ) , h e titled his program Chronologically 
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Controlled Developmental Education (CCDE) . This program 

is based on the theory that the chronology of human 

development is a fixed process. Snapp (1979) stated that 

"the human being develops in a chronological scheme which 

dictates the sequence of development of all human functions 

from conception until death." He hypothesized that gaps 

in the genetically determined sequence may cause errors in 

development resulting in problems of perception and motor 

coordination. 

The acquisition of motor skills is one of the numerous 

functions of the brain. Deviations in motor skill patterns 

may , therefore, reflect improper neural functioning. This 

assumption has led to the construction of various theoreti-

c a l app roaches that are designed to ameliorate neurological 

dysfunctio n and to accelerate the learning of motor skills. 

Snapp 's t e chnique s are not entirely new. CCDE h a s 

its origin in embryonic and fetal development similar to 

the programs o f Fay (1954) and Dornan and Delacato (Doman 

et a l ., 1960). His me thods are similar also to those used 

in physica l th e r apy (Rood, 1954), which stress develop-

mental exercise and deep p r e ssur e stimula tion. Addi-

tionally , some aspec ts o f Snapp 's pr ogram emph a s i z e t actile 

stimulation which is supported strong ly b y Ayr e s (1972) in 

sensory integration therapy . A c ommo n denominato r amo ng 
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all these approaches is that they attempt to use sensory 

input to enhance development at the subcortical levels of 

the nervous system. In this manner, they believe develop

ment at lower levels of the nervous system serves as a 

foundation for higher brain function. 

Through exploration of the neurological and physio

logical bases for sensation and movement, it was apparent 

that there is a definite sequence which sensorimotor be

havior follows. The individual learns first to understand 

the quality of sensation: pain, touch, temperature, 

stretch and tension of muscles, pressure, sound, light, 

taste, smell, position in space, and direction of movement. 

These are organized at the thalamic level of neural 

development (Hausman, 1971) . This is followed by a pri

mary cortical level which allows the individual to dis

criminate between different intensities, durations and 

locations of sensation. It is believed that the motor 

cortex controls discrete movements; the premotor cortex, 

patterned movements; the ideomotor area, the sequence of 

movements; and the fron tal lobes, the planning of how 

activity is to take place (Guyton, 1981). Although the 

motor cortex exer ts a primary role in specialized, dis

crete , fine - motor coordination and cognitive functions, 

it cannot perform effectively without adequate function 
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at the brain stern level (Peiper, 1963). Hence, the cortex 

does not function independently of the lower parts of the 

brain nor does one part of the cortex perform without the 

support of other cortical structures. The resulting 

dependency allows for an efficiency of function. Coordi

nation represents a synchronous integration of the nervous 

system and is observable in movement which is precise and 

rhythmical. Coordinated movement occurs when adequate 

sensory input stimulates impulses through the nervous 

system in such a way that the components of motion which 

are desired are facilitated and all else inhibited (Eccles, 

1973). 

CCDE consists of a unique combination of concepts in 

teaching children that is fundamentally different from 

present educational methods. This approach differs from 

current theories in that it does not teach specific motor 

skills (i.e., batting a ball, forward rolls, or pencil and 

paper activities). Rather, the objective is to bridge the 

gap in the developmental process through developmental 

activities to enhance the neurological and sensory systems. 

Snapp , cited by Tyson (1981), maintains that it is not 

necessary to know the etiology or cause of the learning 

disability to spe cify the dysfunction. What is necessary 

is to establish the environment for development during that 
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learning period and devise a program to enhance sensory 

abilities. If the brain develops the capacity to perceive, 

remember, and motor plan, the ability can thereafter be 

applied toward mastery of both physical and academic 

skills, regardless of content. Essentially, the primary 

goal of the CCDE program is modification of the neuro

logical dysfunction interfering with learning rather than 

merely attacking the symptoms of that dysfunction. It is 

inferred that by normalizing these conditions through 

developmental activities, the underlying neurological dis

order can be remediated. 

In the past, methods of understanding the perceptual 

processes have been derived primarily from behavioral ob

servations. Early efforts to intervene in perceptual 

development were directed through eye-hand manipulative 

tasks or direct practice of deficient skills. This 

approach was primarily cognitive in that the child was to 

achieve success through extrapolation. Intellectually he 

was to "figure things out," employing visual, auditory, 

and kinesthetic channels. Ayres (1972) observed that the 

cognitive approach to treatment of children with learning 

disabilities was unsatisfactory as a method of skill 

training . She noted that many children became frustrated 

in the learning process and of those who were successful, 
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many had difficulty generalizing from one situation to 

another. It became apparent that a child's repeated 

f ailure may result from lack of maturity of previous 

developmental steps. In fact, these developmental gaps 

may interfere with further maturation. Snapp (1979) pur

ported that most motor problems are not created by damage 

to t h e pr imitive nervous system which includes the spinal 

c ord and b r ain stem. According to Ayres (1972) the brain 

s tem i s a p rimary integration area of total body sensori

motor function. 

The concept of sequential development holds a central 

positio n in Sn app 's theory. Ayres (1972) contended that 

" the early developmental steps, determined by evolutionary 

history , have b een ' pre-programmed' into the human brain 

at concept ion , but ontog enetic experience is necessary for 

the ful l expres sion of the inhere nt developmental tenden

c ie s" (p . 4) . Likewi s e , each d eve lopmental step is in some 

way d ependent upon a c ertain d egr e e of maturation of the 

p r evious step . 

Pi aget (195 2 ) , one o f the be st-k nown ch i ld development 

spec i alists , has noted t hat eac h develo pmental stage assimi

lates part o f the p r evious o ne . Piaget and Inhelder (1969) 

stated that the young child not only l earns best thr ough 

mo ement , but t hat movemen t ab i l i t ie s h a ve an impact on his 



25 

intellectual development. Piaget (1952) stressed the 

importance of the early sensorimotor period. This stage, 

involving primarily motor skills, makes possible meaningful 

experiences which form the basis of sensorimotor intelli

gence. The sensorimotor period is critical to the early 

orig ins of intelligence and forms a building block for a 

more complex repertoire of skills. 

Ames a n d Ilg (1964) emphasized also the patterned, 

lawful, and s e quential manner of child development. They 

obs erve d "re cip rocal neuromotor interweaving," a process 

result i ng in a "progressive spiral kind of reincorporation 

o f sequent ial forms of behavior" (p. 196). Each develop

menta l stage ass imilates part of the previous one, and one 

ontogenet i c s tep in the sequence is not fully perfected 

before the next begins (Mc Gr aw, .1963). Gesell (1940) has 

r eporte d that t he s ki ll a n d p reci s ion of moveme nt of a 

s equenti ally lower s tage may b e practiced at the same time 

that a child is learning a new position o r p a ttern of 

movement . 

When the brain of a chi l d develops within normal e x 

pectations , h i s phyle tic heritage "appears " l e ss importa nt 

be cause the gene tic programming dire c ts the chi ld through 

the ear l y developmental stages including r o lling over , 

sitting up , pul l i ng t o a sta nd , and ambulation in pro ne , 
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quadruped, and a bipedal position. Because the environ

ment normally allows the child to express these sensori

motor patterns, he usually develops them without much 

guidance or attention. This has led to a tendency to 

underestimate the significance of the early developmental 

steps to the maturation of perceptual and cognitive 

functions. When the development of the brain has deviated 

from the norm, the resultant behavior can be traced to 

lowe r levels of the phyletic scale representing inter

ference in the sequential expression of these developmental 

patterns. Knowledge of the more primitive functions, in 

this case, is helpful in understanding current dysfunction 

and assistance in its remediation. The use of ontogenetic 

or phylogenetic sequences of motor behavior ha been 

utilized to stimulate normal development of voluntary move

ment (Bobath & Bobath, 1967). 

The significance of additional, but not substitute 

control through encephaliz a tion of function, is central to 

the rationale for the CCDE program. The phyletic trend has 

been toward corticalization of a function (i.e., to trans

fer control of an activity from subcortical up to the 

cortical level) (Ayres , 1972). Th e educator 's error, 

according to Snapp and other sensorimotor theorists, has 

bee n the belief that all sensation , perception , and 
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cognition are exclusively cortical. This idea overlooks 

the possibility that some ·subcortical function may still 

be critical to that which evolution has tended to move 

toward the cortex. The CCDE program's emphasis is toward 

the subcortical functions in an attempt to bridge the gap 

in development. 

Herrick (1956) noted that the function of the human 

cortex today is still strongly dependent upon brain stern 

fun ctions. According to Ayres (1972) the brain stern 

mediates comp lex sensory integrative and motor responses 

and is involved with total massive patterning of overt 

responses of the entire body. It is therefore an im

portant part of the brain in motor skill learning. The 

cerebral cortex does not provide function that substitutes 

for that of the brain stern, but adds abilities that enable 

it to modify brain stern function and to accomplish more 

complex task s. According to Eldred (1965), while evolution 

has favored increased localization of brain functions, it 

has not eradicated the dependence of each part on the lower 

or more caudal struc tures . 

The critical r o le of sensation in brain function has 

been called to the attention o f the pro fessiona l and scien-

tific world throug h studies on sensory deprivation. From 

several studies the following assumptions have developed . 
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For optimal brain function in man, it is necessary for 

him to be able to integrate for use a constant stream of 

stimuli. Rosenzweig (1962, 1966) demonstrated in his 

studies with rats that biochemical as well as structural 

brain changes occurred as a result of an enriched environ

ment. Sensory impulses appear to elicit chemical changes 

in the brain that are critical to the maturation process. 

Current Soviet theory contends that sensory learning can 

flow chaotically if the child does not receive adequate 

stimulation (Zaporozhets, 1965). Neurophysiological therapy 

is dependent upon the influence which can be exerted on the 

gamma bias or internal stretch sensitivity of the spindle 

by use of controlled sensory stimulation. 

Whereas academic and other learning involve portions 

of th e cerebra l cortex, the higher central nervous system 

l eve ls are dependent upon lower neural structures for 

norma l function . For that reason, remedial or develop

menta l programs must first be concerned with brain func

t ion , par ticularly the phylogenically older parts. A 

neurodevelopmental approach is one that intervenes in such 

a manne r as to change the maturational process. The 

developing nervous system has the capacity to compensate 

for impairments by forming new connections during the early 

periods of maturation. The plasticity o f f l exibility 
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of the formative nervous system enhances the capacity for 

the modification of interconnections of the functional 

system of the brain. Intervention programs that thera

peutically structure the environment and employ sensory 

input, motor output, and sensory feedback are believed 

to lower the threshold of previously unresponsive brain 

cells (Kandel, 1970). These processes appear to influence 

neural organization and ultimately establish new engrams, 

thus facilitating maturation. 

Programs Emphasizing Sensory Input 

The approaches of Fay, Doman and Delacato, Ayres, and 

especially Rood, which place an emphasis on sensory input 

at subcortical levels of the nervous system, can be ex

amined carefully for their similarities with the CCDE 

program. They are presented in chronological order. 

Beginning in the early 1940s and continuing for nearly 

two decades , Fay, a neurosurgeon, was involved with the 

rehabilitation o f patients with neuromuscular disorders. 

Basing his works on Sherrington (1906), he developed 

"neuromus cular reflex therapy" which incorporated the re

flex l evels o f response to the highest level possible 

(Fay , 1954) . Most of his writings were confined to the 



30 

rationale and description of procedures for training of 

gross motor function as a foundation for development of 

more complex motor skills. His basic premise, which was 

borrowed from Orton (1937) , was that ontogeny recapitulated 

phylogeny--an individual's neurological development par-

allels evolution. According to Fay, "reflexes" were in 

reality fragments of ancient amphibian, ~eptilian, and 

mammalian motor patterns that persisted or emerged depend-

ing on the degree of control which higher, more recently 

developed centers of the nervous system, can exert. Hence, 

his system agrees with the principle of sequential develop-

ment. Since human movement is based on patterns of muscle 

activity, not on individual muscle response, Fay (1955) 

believed that if reflex patterns were elicited properly, 

functional movement could be established. 

Ano ther basic premise of this theory is that continued 

practice of patterns, actively or passively, leads spon-

taneously to the development of higher level patterns (Fay, 

1954) . Three sequential movement patterns were described 

by Fay and cited by Page (1967). These included the homo-

lateral , homologous, and crossed-diagonal patterns. 

The first pattern of coordinate movement described 
is t ermed the homolateral pattern . In the prone 
posture the head , thorax and pelvis are turned 
toward the advancing extremity . The contralateral 



extremities are extending. Leading with the eyes 
and head rotating to the opposite side, the thorax 
and upper extremities and the pelvis and lower 
extremities reverse the position in a serialized 
motion. This pattern is described as an elementary 
form of forward propulsion which may be observed 
in the normal human infant. Done in a stationary 
position it may be used as a basic exercise to 
develop the necessary coordination for effective 
movement. 

Another pattern described is termed the homo
logous pattern. This is a bilateral-symmetrical 
movement. The head is maintained in the midline, 
although some flexion and extension of the neck 
may be observed. The upper extremities perform 
the flex ion sequence while the lower extremities 
perform the e x tension phase, and the movements 
are reve rsed rhythmically ... 

The nex t level is terme d the crossed-diagonal 
pattern. As the eyes and head are turned to the 
left the thorax rotates to the left and the left 
upper e x tremity moves toward flexion and the right 
upper e x tremity toward extension; the pelvis ro
tates to the right, the right lower extremity 
moves toward flexion and the left lower extremity 
toward e x tension. (pp. 818-820) 
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Followi ng the prone position are the all-fours (hands 

and knees), plantigrade (hands and feet), and erect pos-

t ures . All three patterns are utilized in the first three 

positio ns . Homolate ral and crossed-diagonal are employed 

in the e r e c t pos ition. Depend ing on the level of develop-

ment , pat t e r ns are done pas s ively, active -assistively, or 

actively (Fay , 19 68). 

Doman and De lacato 

Fay ' s work provided the bas ic f ou n da t ion for the 

approach advocated by Delacato , educa to r a nd psychologis t, 
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R. Doman, psychiatrist, and G. Doman, physical therapist. 

These men founded the Institute for the Achievement of 

Human Potential (IAHP) near Philadelphia in 1963. Their 

treatment program involved the application of Orton's theory 

of neurological organization with brain damaged individuals. 

Central to this theory is the fact that if an individual 

does not proceed through certain sequential neurological 

developmental stages, he will exhibit difficulties in 

speech and mobility. According to this theory, neuro

logical organization is fostered by the correct sequence 

of infant developmental motor activity. From a background 

of clinical experience in Philadelphia, Delacato presented 

his theory in the literature in 1959. The following year, 

Dornan et al. (1960) supported neurological organization 

and its central concept of "patterning" which involved 

passive manipulation of the patient's limbs and head. 

Although the neurological organization treatment 

program met with popularity and acceptance from the general 

public , it was a targe t of widespread criticism from some 

members of the medi cal, psychological, educational, and 

othe r professions because of the lack of controlled studies 

demonstrat ing its effectiveness. Robbins and Glass (1968) 

provided the most thorough analysis of this research, not 

only the theoretical concepts upon which the treatment 
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approach was based, but also the validity of the studies 

which supported the effectiveness of the training methods. 

Nevertheless, these techniques are still taught at the 

Institutes of Human Potential in eight American cities and 

in three foreign countries. The IAHP in Philadelphia and 

other institutions have produced some successes with 

children who have not been helped by other types of treat

ment (Maisel, 1964). Perhaps one of Delacato's greatest 

contributions is the interest he generated with respect to 

improvement of handicapped children. It has not been dis

cerned whether the greatly increased amount of stimulation, 

care, and affection which is lavished on these children or 

the increased quantity of sensory input as demonstrated in 

a controlled investigation (Neman et al., 1974) is the 

catalyst for improvement. 

Rood 

Of all the sensorimotor treatment approaches, the one 

most appropriate to this study is Rood's neurophysiological 

approach . According to Huss (1970) the basic premise of 

Rood ' s system is that through the proper use of sensory 

stimulation and activity, a correlation of stimulation and 

purposeful motor response can be obtained on a subcortical 

l eve l . In activities which bombard the sensory-motor 
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system with more efferent impulses than normal, the muscle 

contracts and inhibits its antagonist. Rood (1956) advo

cated stimulation of the exteroceptors in the form of 

brushing, stroking, squeezing, touch, pressure, pounding, 

and vibration. The proprioceptors are additionally influ

enced by the position of the head in exercises, through 

stretch, muscle contraction combined with stretch, external 

resistance, and joint compression. Rood's theory which was 

developed in the 1940s, but not published until the late 

1950s, is based on the principle that motor output is 

dependent upon sensory input. 

Combined backgrounds of occupational and physical 

therapy have influenced Rood's approach to neuromuscular 

dysfunction. Rood's therapeutic program involves the 

activation, facilitation, and inhibition of muscle action, 

voluntary and involuntary, through the reflex arc. Major 

tenets of her intervention system emphasized controlled 

sensory stimulation, the use of the ontogenetic sequence, 

and the need to demand a purposeful response by the use 

of motor activity. A resume of her therapeutic program 

which has provided a basis for the work of Ayres (1962, 

1972 , 1979) is presented in the works of Huss (1969) and 

Stockmeyer (1967). 
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The developmental sequence of exercises is an im-

portant part of Rood's therapy from which Snapp apparently 

has drawn some of his exercises. These activities are 

presented in a sequence comparable to the motor development 

of the maturing infant (McGraw, 1963). The ontogenetic 

motor patterns according to Rood, cited by Huss (1978) are: 
I 

(a) withdrawal supine, or total flexion gattern, (b) roll-

ing with ipsilateral flexion of the limbs, (c) prone lying 

wi th hyperextension of the spine (pivot prone position), 

(d) prone lying wi t h co-contraction of the neck, (e) prone 

res ting on elbows, (f) all-fours (bridge position) with the 

weigh t shifting alternately from hands and knees, (g) belly 

crawling, (h) homologous, homolateral, and reciprocal 

creeping, (i) static stand with weight shift, (j) shifting 

weight backward-forward, side to side, and (k) walking. 

From a neurological standpoint Rood's intervention 

program is concerned primarily with the gamma motor system 

and how it can be uti lized most effectively. Eldred and 

Hagbarth (1954) have reported the effectiveness of cutane-

ous stimulation to incre ase gamma efferent stimulation. 

Rood emphasi zed also the reflex control of muscles for 

movement and pos ture, not only because it is more efficient, 

but it is less demanding on energy than cortically con-

trolle d activities . 
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Ayres 

Ayres' system is based on the idea that disordered 

sensory integration will account for certain aspects of 

learning disabilities and that improving sensory inte

gration will help those children who have basic problems 

in this domain. The objective of therapy is to enhance 

the brain's ability to learn, thereby modifying the neuro

logical dysfunction interfering with learning. Direct 

a pplication of tactile sensory st~mulation including 

brushing, rubbing, and pressure is used to send tactile 

i mpulses to enhance neural organization (Ayres, 1979). 

Tactile stimuli provide a primal source of input to the 

reticular formation which influences muscle tone and in

c rea ses the probability of muscular contraction (Ayres, 

197 2) . Ay res hypothesized that ·tactile sensory input is 

used a t lower levels of the brain to enhance efficient 

movement, a d just the reticular arousal system, and to 

improve perc eption in other sensory modalities. 

Ayres mainta ined that maturation must occur at each 

level of the nervous s ys t em to insure integration and 

assimilation o f sensory input and a corre ct motor response. 

She incorporated the deve lopme ntal s e quence, control of 

sensory input , as well as pressure , brus h ing , and rubb i ng 
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the skin surfaces to send tactile impulses to various areas 

of the brain for integration. 

Ex perimental Programs Incorporating 
Crawling Patterns 

Crawling is a major constituent of several therapeutic 

int e rvention programs on which research has been conducted. 

The following review of literature is delimited to studies 

of academically handicapped and normal children ages 5 to 

7 years. These reviews are presented in chronological 

order . 

Robbins (1966) conducted a 3-month investigation to 

test the Doman-Delacato theory of neurological organization 

(Delacato, 1959). Three second-grade classes from differ-

ent schools that had been selected by the Chicago Roman 

Catho lic Archdiocese were compared. Group 1 (n = 43) , 

received a traditional second-grade curriculum; Group 2, 

(~ = 38), engaged in neurological training activities advo-

cated by Delacato (1959); and Group 3, (n = 45), received 

a program o f general activities not consistent with the 

theory o f neurological organization. All groups partici-

pated in their specified activities for 30 minutes each 

day for the 3-rnonth experimental period, resulting in 

approximately 30 hours o f instruction . 
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All subjects were administered pre- and posttests on 

the Profile of Development (Doman et al., 1963), the Harris 

Test of Lateral Dominance {Harris, 1958), the California 

Short-Form Test of Mental Maturity (Sullivan et al., 1963), 

and the California Achievement Tests (Tiegs & Clark, 1957). 

Two-way analysis of variance was used to compare pre- and 

posttest reading and arithmetic scores on the California 

Achievement Tests. The F ratios obtained were not sig

nificant (p > .OS). Analysis of covariance was used to 

compare me an differences in reading between children who 

were and were not lateralized as determined by the Harris 

Test of Lateral Dominance. The covariate controlled for 

differences in creeping. The groups, however, were not 

signi ficantly different (£ > .05). 

Robbins concluded that activitles included in the 

training program advocated by Delacato (1959) did not sig

nificantly increase the reading ability of the experi

me ntal subjects as compared with the two control groups. 

These training activities were cross-pattern crawling, 

creeping , and walking , avoidance of music, use of speci

fied writi n g implements , and specific sleeping positions. 

The results indica ted that the experimental treatment did 

not affect the acquisition of late ral dominance. Robbins 



rejected the basic tenets of the neurological organi

zation theory. 
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In discussing the weaknesses of his experimental 

design, Robbins indicated that the subjects were not 

selected randomly and that the data were obtained from 

normal children instead of poor readers for whom the 

therapy methods had been developed. Robbins perhaps did 

not weigh the limitations of his study in regard to his 

conclusion denouncing the theory of neurological organi

zation. 

Vivian , cited by Delacato (1966), conducted a 

study in the Chicago Parochial Schools to improve the 

reading readiness of 90 normal first-grade children. The 

experimental treatment was comprised of activities advo

cated by Delacato (1959) including cross-pattern crawling, 

creeping, and walking and visual pursuit exercises. The 

subj ects were matched on age and IQ as measured by the 

Kuhlmann-Anderson Intelligence Test (Anderson, 1961). They 

were the n placed into two groups. Additional pre- and 

posttests included an unspecified reading readiness test 

and the Bond-Clymer - Hoyt Developmental Test (BCHDT) (Bond 

et al ., 1961). The reading pretest scores as determined 

by the BCHDT f or the experimental and control groups were 

r eported as "averag e " and "high average," respectively. 



The experimental _ group · (~ = :45) performed the 

Dela cato (1959) activities for 30 minutes each day for 
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5 days a week while the control group · (n = 45) participated 

in the regular first-grade curriculum with unstructured 

phy s i cal education during the 30 minute time period. 

Following the 5-mon th intervention program, the e x peri

me ntal and control groups were compared on reading as 

measured b y the BCHDT. The difference between the means 

was s tatistically significant (£ < .05). Vivian concluded 

that t he Delacato methods were successful in improving the 

reading s k i l ls of f irst-grade students. 

Glass a nd Robbins (1967), in a revie w of Vivian's 

study , p o inted out that possible bias in this research may 

be attributed to novelty , interest, and motivational effects 

gene rated by the enthus ias m o f the investigator. It was 

noted also that 42 o f t he o r i ginal 45 subj e cts in the con-

trol group c ompleted the experiment. Only one subject was 

l o s t from the experime ntal group . No e x p l anat i on of subject 

morta l i t y was r eporte d by Vivian. Gl a ss and Robbins claimed 

that no conclusions could be drawn f rom Vi via n's study re

garding the valid i ty o f De lac ato ' s the o ry o f the p ropose d 

tr e atme nt . 

Edwin , c i t ed by De lacato (1 96 6) , conducted a study 

wi th 8 4 kindergarten childre n f o r a 6 - week pe riod _ 
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to determine the efficacy of neurological training using 

the recommended Delacato activities. The 43 children who 

comprised the experimental group were assigned to an SO

minute, daily schedule of "neurological training" in 

addition to 25 minutes of listening to stories, folk songs, 

and nursery rhymes. The control group of 41 children was 

matched with the experimental group on age, sex, and know

ledge of the ABCs. The control group participated in the 

general program of childcare which included organized 

games, coloring, lunch, and rest period. Additionally, 

mothers or some older member of the family were asked to 

read or tell a story to children in the control group for 

at least 10 minutes daily. Posttest scores on the 

Harrison-Stroud Reading Readiness Test (Harrison & Stroud, 

1956) increased an average of 82.4 % for the experimental 

group and 37.2 % for the control group as compared with the 

pretest scores. No statistical tests of significance were 

reported . 

Glass & Robbins (1967) indicated that this study can 

be criticized as being defective in several respects. 

Ther e we r e no data demonstrating equivalence of the experi

mental a nd control groups at the beginning o f the experi

ment . The tr e atme nt of the two groups except for the 

neurological tr aining wa s not equivalent . A 22 % dropout 
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of subjects occurred which was not accounted for. The 

method of assigning subjects to experimental and control 

groups was not specified. Because Edwin used no 

test of significance, Glass and Robbins examined the 

difference between the groups in gain scores. A signifi

cantly (p < .05) larger proportion of the experimental 

subjects made gains in controlled attention span than the 

control subjects. The differences in gains in uncontrolled 

attention span and in reading readiness were not signifi

cant. Glass and Robbins concluded that further evidence 

was needed to determine the validity of Delacato's claims 

for the effectiveness of neurological training in facili

tating readiness for reading. 

Stone and Pielstick (1969) studied kindergarten 

children i n publi c schools in Elmhurst, Illinois, to deter

mine the validity of Delacato's claims for the effective~ 

ness o f neurological training in advancing readiness for 

reading . The childre n, 16 boys and 10 girls, were assigned 

r andomly to expe r imental and control groups of 13 each. 

The subjects in the exper i mental group were exposed 

to the Delacato training program f or 30 mi nutes a day, 5 

days a week , for 18 weeks . This trai ning inc luded the 

cross - pattern crawling, creeping , and wa lki ng as well as 

the prescribed sleep patterns recommended by Dela cato . 
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The parents were invited to school, and their support was 

enlisted for a horne program. They were taught the pro

cedures of neurological training to insure the continuation 

of the training over the weekends for 30 minutes each day 

while the children were not at school. 

The control subjects were given 30 minutes daily of 

games and play activities throughout the experimental 

period. Their parents were contacted to insure that 30 

minutes of attention in some activity would be continued 

on the weekends. 

Pre- and posttest data were collected on the Peabody 

Picture Vocabulary Test (PPVT) (Dunn, 1959) , the Lee-Clark 

Reading Readiness Test (Lee & Clark, 1962), and the Frostig 

Test of Visual Perception (FTVP) (Frostig et al., 1964). 

The data were treated by analysis of covariance to adjust 

for any differences in pretest means. The data were 

analyzed separately becaus e each test was considered to be 

an independent measure of the treatment effects. The re

sults indicated that a significant (£ < .OS) difference 

occurred from pre- to posttest in favor of the experi

mental group on the FTVP. The FTVP was designed to measure 

development in eye-hand coordination, figure-ground per

ception , form constancy , position in space, and spatial 

relationships . The experimental group posttest mean 
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difference scores on the PPVT and Lee-Clark Reading 

Readiness Test did not, however, differ significantly from 

those of the control group. 

This study can be criticized as being deficient in 

several respects. Stone and Pielstick noted that the test 

selection for the investigation was poor. Dunn (1959) 

failed to report long-term reliabilities for the PPVT. 

Moreover, the fact that mean pretest scores for both 

experimental and control groups fell in the "high average" 

classification on the Lee-Clark Test could invalidate its 

use because of the ceiling effect as well as the findings 

of the study. Stone and Pielstick reported that, whatever 

the effects of the Delacato treatment may have been, there 

was little support for its benefit to reading readiness in 

kindergarten . The program may pe advantageous for children 

who exhibit deficiencies in sensory or motor development, 

but this was not studied . 

O' Donnel l and Eisenson (1969) examined the effects of 

a Doman-De lacato motor training program on the reading 

achievement and visual - motor integration of disabled 

readers with mixed or uncertain late ral dominance . Sub

jects f or the study were drawn from 678 pupils between 7 

and 10 years of age who were enrol l ed in the s e cond through 

fourth grades in the San Anselmo Schoo l District, San 
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Anselmo, California. Requirements for inclusion in the 

study were: (a) a score below the 25th percentile on the 

Stanford Diagnostic Reading Test (Karlsen et al., 1966), 

(b) an IQ of 90 or greater on the Peabody Picture Vocabu

lary Test (Dunn, 1959), (c) a grade-placement score on the 

Gray Oral Reading Test (Gray, 1967) of below 1.9, 2.7, and 

3.4, respectively for second, third, and fourth-grade 

students, (d) either uncertain laterality as indicated by 

a mixed rating on the Harris Test of Lateral Dominance 

(Harris, 1958) or mixed laterality indicated by moderate 

or strong hand, eye, or foot preference on opposite sides 

o f the body, and (e) visual acuity of 20/50 or better for 

both eyes and auditory acuity of 20 decibel loss or below 

at 1,000, 2,000, and 4,000 cycles/second for both ears. 

Of the 678 pupils, 60 who met these criteria were 

selected and assigned to one of three groups. All subjects 

were transported to a single school where they were given 

three different training programs in separate rooms for 

30 minutes each , 5 days a week, for 20 weeks. Teacher 

assignments to groups were rotated weekly. Group 1 par

ticipated in cross-pattern creeping and walking consistent 

with the Delacato (1963) procedures, visual pursuit, and 

filtered reading during each session. Group 2 participated 

in visual pursuit , filtered reading , and selected physical 
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education activities. Group 3 engaged in selected physical 

education activities during the 30-minute period. Subject 

mortality for the three groups was 2, 1, and 0 subjects, 

respectively. Pre- and posttest data were collected on 

the Gray Oral Reading Test (Gray, 1967), the Developmental 

Test of Visual-Motor Integration (Beery & Buktenica, 1967), 

and seven subtests of the Stanford Diagnostic Reading 

Test (Karlsen et al., 1966). Age, sex, and treatment were 

used in three-way analysis of variance. The two age levels 

were young (84 to 95 months) and old (96 to 120 months). 

The results of the statistical analysis yielded no 

significant (p < .OS) differences on any of the nine cri

terion measures except for age on the Blending Subtest of 

the Stanford Diagnostic Reading Test. 

This study was designed to . overcome some of the limi

tations of previous investigations of the Delacato training 

procedures . The s ample was limited to young, disabled 

readers; visual-motor integration was included as a vari

able; and the training period was conducted over a longer 

period of time than other studies. Nevertheless, the re

sults revealed no statistical significant differences. 

O ' Donnell and Eisenson concluded that there was little 

evidence to indicate greater effectiveness of the Delacato 

training procedures over the reg~lar physical education 
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elementary curriculum in improving the reading achievement 

and visual-motor integration of young disabled readers. 

Neman, Roos, McCann, Menolascino, and Heal (1975) 

evaluated a sensory-motor patterning program based on 

therapy methods taught at the Institutes for the Achieve

ment of Human Potential (IAHP) , popularly referred to as 

Doman-Delacato methods of treatment. The research project 

focused on programs conducted by staff members of the 

Dallas (Texas) Academy for Human Development (AAHD). The 

subjects were 66 institutionalized, mildly and moderately 

retarded residents of Denton (Texas) State School. The 

mean age of the children was 14.96 years, with IQ scores 

ranging from 39 to 68. The subjects were matched and then 

randomly assigned to groups. Experimental Group I received 

a program of mobility training and sensory stimulation con

ducted by personnel from the Dallas Academy (an AAHD facil

ity) for the entire experimental period. The motor-training 

procedures encompassed both gross-motor and visual-motor 

activities. Experimental Group II participated in a less 

structured program of physical activities and indoor pro

gramming . The physical activities included outdoor games, 

playground equipment , and parachute games . During the last 

half of the study, however, they received a sensory stimu

lation program identical to that given to subjects in 
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Experimental Group I. Experimental Group II served to con

trol for the effects of (a) individual attention, (b) physi

cal activities, and (c) sensory stimulation. The last 

control function provided a partial means of estimating the 

separate effectiveness of the sensory and motor training 

components of the total sensorimotor training program. The 

Passive Control Group provided baseline measures; its sub

jects received testing but no specialized programming. The 

experimental period continued from November, 1971, to May, 

1972, for a total of 7 months. The experimental treatments 

were for 2 hours a day, 5 days a week. 

The instruments utilized were an adaptation of the 

Lincoln-Oseretsky Motor Development Scale (Sloan, 1955), 

Illinois Test of Psycholinguistic Ability (ITPA) (Kirk 

et al., 1968), Frostig Developmental Test of Visual Per

c ep tion (Frostig et al., 1961), Peabody Picture Vocabulary 

(P PVT) (Dunn, 1959), Stanford Binet Intelligence Scale 

(Terma n & Merrill, 1960), Wechsler Intelligence Scales for 

Ch ildre n (WISC) (Wechsler, 1949), and the Profile of 

Deve lopment (Doman et al., 1963), which was adopted from 

t he Deve lopmental Mobility Scale (Delacato, 1959) . The 

s ubjec ts we r e e valuated on four occasions: September and 

October 1971; Feb r uary, May, and June, 1972; and September, 

1972 . 
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Multivariate analysis of covariance was used to treat 

the data. Ex perimental Group I improved more than the 

other groups in visual perception as measured by the 

Frostig Developmental Test of Visual Perception, motor per

formance as measured by the Profile of Development, and 

language ability as measured by the Illinois Test of Psycho-

linguistic Abilities. In every case in which Experimental 

Group I and the Passive Control Group were compared, sig

nificant (p < .OS) results favored Ex perimental Group I. 

Both experiment al group s showed greater gains in language 

development as measured by the ITPA than did the Passive 

Con trol Gr o up . In eve ry case in which Experimental Groups 

I a nd I I we r e compared and significant results were ob

tained , Exper i men ta l Group I was sup erior to Experimental 

Gro up II . 

Significant d i ffe rences (£ < .OS) in motor proficiency 

of Experimental Group I were obs e rve d on the Lincoln

Oseretsky Motor Development Scale and Stanf ord Binet In

tellige nce Scale admin i ster e d 3 mo n t h s after the end of the 

experimental period . In te r ms o f t h e v a r i ous treatments, 

the ove r al l significant findings indi c a t ed that Expe rimental 

Group I improved mo r e than e i ther Experimental Group I I o r 

the Passive Control Group . In some , b ut not a l l , i n stan c es 

Experimental Group II improved more than the Passive 



Control Group. Neman et al. concluded that the AAHD 

therapy methods should be recognized as a legitimate 

approach in the remediation of mentally retarded youth. 

Therapeutic Programs Utilizing 
Tactile Stimulation 
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Several experimental studies have been conducted with 

tactile stimulation as the major constituent of the inter-

vention program. The following review of literature is 

delimited to those studies with academically handicapped 

and normal children ages 5 to 7 years. 

Ayres (1972) tested the hypothesis that children with 

learning disabilities and certain identifiable types of 

sensory integrative dysfunction who receive sensory inte-

gration (SI) therapy will show greater gains in academic 

scores than comparable children who receive remedial, aca-

demic work for an equivalent amount of time. The sample 

was comprised of 128 public school children who had been 

diagnosed as having learning disorders. Data were col-

lected by portions of the Southern California Sensory 

Integration Tests (SCSIT) (Ayres, 1972), the Illinois Test 

of Psycholinguistic Abilities (ITPA) (Kirk et al., 1968), 

the Wide Range Achievement Test (WRAT) (Jas tak et al., 

1965) , and the Slosson Oral Reading Test (SORT) (Slosson, 

1963) . 
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The children were divided into four groups. Group 

1, an experimental group (n = 30), and Group 2, a control 

group (~ = 30), were matched and categorized as having 

generalized dysfunction with poor scores on postural, 

ocular, and bilateral integration, praxis, space per

ception, and auditory language function. Group 3, an 

experimental group (~ = 12), and Group 4, a control group 

(~ = 12) , were matched and categorized as having exclu

sively auditory-language problems. 

The experimental groups received remedial activity 

to enhance specific types of sensory integration for 25 to 

40 minutes a day, 5 days a week, for 5 or 6 months. The 

procedures varied from one child to another, each child~s 

program being based on his particular pattern of sensory 

integrative dysfunction as determined from the pretest 

scores. The control children received a comparable amount 

of r emedia l academic work. 

The mean difference between pre- and posttest scores 

o n t he WRAT subtests, the composite WRAT, and the com

posite SORT was dete rmined by t tests. Group 1 was sig

nificantly better than its control group on the WRAT read

ing subtest (£ < .00 3) and WRAT composite (E < .016). 

Group 3 was significantly b e tter than its control group on 



the WRAT reading subtest (£ < .005) and on the SORT com

posite (E_ < • 0 0 7 ) . 
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The significance of difference in change scores among 

the groups on the SCSIT and ITPA was determined through 

discriminant analysis. The results indicated that a sig

nificant difference did exist among the four groups. Each 

of the experimental groups was signi ficantly better than 

its control group on both tests. 

Ayres concluded that the statistically greater gains 

in academic scores of the experimental groups over the 

control groups were probably related to enhanced sensory 

integration resulting from the intervention program. Al

though individually administered to each child on the basis 

of dysfunctions noted on the pretest, the intervention 

program provided considerable vestibular stimulation in 

association with participation in goal-directed activities 

such as riding a "scooter board" down a ramp. Postural 

mechanisms were normalized by inhibiting the primitive 

postural reflexes and activating righting reflexes and 

equilibrium reactions. Tactile stimulation was attempted 

as a means of normalizing brain function in general and 

of providing a somatosensory basis for motor planning. 

Mc Ki bbin (1973) conducted a study of el ementary school 

chi ldren , ages 4 to 10 years, who had coordination 
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difficulties and learning problems. Of the 112 children 

screened by the investigator, the 27 subjects selected 

(19 boys and 8 girls) showed specific deficits in tactile 

perception and motor planning on standardized tests. Only 

children with normal intelligence and with no known path

ology or physical disability were chosen as subjects. 

The children attended seven elementary schools and four 

kindergartens in Birmingham, Alabama. Three groups were 

established: kindergarten children, elementary school 

children, and children from a suburban school system 

meeting in an elementary school. The age groups were sub

divided into experimental and control groups but the data 

were collapsed for treatment into one experimental and 

one control group with age as the covariate. 

The 1-hour, daily perceptual-motor activity program 

was conducted 3 days a week for 16 weeks. For 40 minutes 

of each hour, both experimental and control groups parti

cipated in gross motor activities designed to provide 

maximum vestibular and proprioceptive-kinesthetic input 

and maximum tactile stimulation. For the remaining 20 

minutes , the experimental group participated in activities 

enhancing tactile perception while the control group was 

given eye-hand coordination activities . The tactile 



stimulation consisted of brisk rubbing of the arms and 

legs with a dry terry cloth towel, segmental rolling, 

finger painting with sand, and crawling games. Addi

tionally, the experimental group received a horne program 

of sensory stimulation administered by parents for 30 

minute s daily, 2 days a week. 

54 

Pre- and posttest data were collected on the Southern 

Cali f ornia Motor Accuracy Test (Ayres, 1964), two subtests 

of the Southern California Kinesthesia and Tactile Per

ception Te sts (Ayres, 1966), the imitation of postures sub

t e st o f the Southern California Perceptual Motor Test 

(SCPMT ) (Ayr e s, 1968), and the Developmental Test of 

Vi sual-Motor Integration (Berry & Buktenica, 1967). 

Approxima t e l y 2 to 3 months later, additional assessment 

(Pos ttes t ing II) occurred. The tests were the same except 

the bilat e ral motor coordination subtest of the SCPMT was 

s ub s tituted for the imitation of postures subtest. Anal

y s is of covar iance with the covariate indicating an age 

adjustme nt yielded no significant difference (£ > .05) 

b etween the g roup s on any of the tests. 

Mc Kibbin conclud e d that added tactile stimulation was 

no mor e or l e s s effective than eye-hand coordination activi

t ies in i mproving perc eptua l-motor abilities of learning 

d isabl e d children . When t h e pre t e st scor e s of both 
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experimental and control groups were compared with post

test scores on motor accuracy, localization of tactile 

stimuli, and graphesia, there was a significant (E < .01) 

improvement for both groups. Retesting of the subjects 

2 or 3 months after the first posttest indicated that 

gains were maintained in both groups. 

Ottenbache r, Short, and \.Yatson (1979) conducted an 

investigation with 43 learning disabled children ages 4 

to 10 years to determine if sensory integrative (SI) 

therapy could enhance the vestibular and proprioceptive 

systems. Ottenbacher et al. sought to strengthen the 

clinical observations of Ayres (1972) that the duration 

of postrotary nystagmus of different subgroups of learning 

disabled children is affected differentially by therapeutic 

intervention. 

Data were colle cted through the administration of the 

Southern California Postrotary Nystagmus Test (SCPNT) 

(Ayres , 1975). The subjects were divided into three groups 

depending upon their initial response to the SCPNT. Those 

children whose duration of postrotary nystagmus was either 

greater or less tha n one standard deviation from the 

standardized mean on the initial test were placed in high 

or low groups, respectively . Children whose score was 

within one standard deviation from the mean were placed 
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in the medium group. The subjects were divided further 

into long and short term therapy groups. Long term SI 

therapy was 6 months with attendance of 5 hours each month. 

Short term SI therapy was 4 months with attendance of 5 

hours each month. 

Treatment of the data by analysis of variance indi-

cated that the children with low initial scores displayed 

a near doubling of duration of nystagmus after long term 

therapy, whereas subjects with medium and high nystagmus 

exhibited a decline in postrotary nystagmus. Ottenbacher 

et al. concluded that SI therapy may enhance the functional 

characteristics of the vestibular and proprioceptive 

systems of some learning disabled children toward oper-

ational norms. 

Undifferentiated Sensory-Motor Programs 
Including Developmental Exercise 

The following review of literature is delimited to 

research studies on academically handicapped and normal 

children ages 5 to 7 years. A variety of perceptual and 

sensory - motor prog ram were included which represented an 

eclectic approach to the remediation of learning disorders. 

Activities recommended by Kephart , Barsch, Luria, and 

Doman and Delacato were represented . 
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Rutherford (1964) conducted a study to determine 

whether a group of normal kindergarten children would in

crease in reading, number, and total readiness as measured 

by the Metropolitan Readiness Tests (Hildreth et al., 1949) 

after participation in a daily 30-minute perceptual-motor 

training program for 11 weeks. The subjects were 76 

children enrolled in four kindergarten classes in a church

supported preschool program in a Texas metropolitan city. 

The median age for each sex was determined. Subjects whose 

age exceeded the median were classified as "older", and the 

rest were designated as "younger". The subjects, 42 boys 

and 34 girls , were assigned randomly to experimental and 

control groups . The experimental group participated in a 

perceptual - motor training program consisting of skills and 

activities designed by Kephart ~1960) including sensory

motor control, eye -hand coordination, and ocular training. 

Walking boards , obstacle courses, crawling activities, 

stepping stones , Marsden ball , and low organizational 

games were included. The control group participated in 

an unstructured free play program for an identical time 

period . 

Three - way analysis of variance with treatment, sex, 

and age as the variables indicated that the children who 

received the per c eptual - motor training made significantly 
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(E < .001) greater gains in total readiness than the 

subjects comprising the control groups. There was no sig

nificant difference when comparing boys with girls or 

younger and older subjects. There was a significant 

(E < .01) difference between the experimental and control 

groups in mean gain scores of reading readiness; however, 

this was accompanied by a significant (p < .05) inter

acti on between treatment and sex. This interaction indi

cated that the training program was more effective for 

b oys t han f or girls. There were no significant differences 

i n number readiness. Rutherford concluded that the evi

de nce suggested that perceptual-motor training can enhance 

the tota l readiness of kindergarten age children. 

Pa int er (1966) studied the effects of a rhythmic and 

s ensor y - motor act i vity program on perceptual-motor spatial 

ab ilities o f low functioning kindergarten children. The 

purpose o f the study was to determine improvement in body 

image , perc eptual motor integration, and psycholinguistic 

competence a s a result of participation in a training 

program based upon Barsch (1965) and Kephart (1960). 

The subj e cts were 20 children, ages 5 to 7 years, of 

normal intel l igence who r epr e s e nte d the lower 50 % of a 

class as determi ned b y th e Goodenough Draw-a-Man Test 

(Goodenough , 19 2 6) . Experimental and c ont r o l group s were 



established with the groups matched on IQ, as measured by 

the Stanford-Binet Intelligence Scale (Terman & Merrill, 

1960), chronological age, mental age, and sex. Pretests 

administered to all subjects included the Illinois Test 

of Psycholinguistics Abilities (ITPA) (McCarthy & Kirk, 

1961), Goodenough Draw-a-Man Test, and Beery geometric 

form reproduction subtest of the Beery·-Buktenica Visual

Motor Integration Test (VMI) (Beery & Buktenica, 1967). 
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The experimental group participated in systematic 

rhythmic and sensory-motor activity program and the control 

group received a regular kindergarten curriculum with un

structured phys ical education activities. The training 

program for the experimental group included the following 

movement areas of Barsch's Movegenic Curriculum (Barsch, 

1965): (a) visual, auditory, and tactile dynamics (b) spa

tial and body awareness, (c) rhythm, (d) flexibility, 

(e) balance, and (f) unilateral and bilateral movement. 

Additionally , the program included the following activities 

based on Kephart's program: (a) generalization of rhythmic 

patterns, (b) sequencing of unilateral, bilateral, and cross

lateral movement , and (c) changing of uncoordinated movements 

to large sweeping movements. The activities were sequenc ed 

in level of difficulty to accommodate progress in skill 

development . The experimenta l group participated in the 
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training program three times a week over a period of 7 

weeks for a total of 21 sessions, each 30 minutes in du

ration. Limitations of time and available classroom space 

prevented equivalent time spent with control subjects, 

thereby allowing for no control of the Hawthorne effect. 

Results of a sign test indicated that the experimental 

group made significant gains over the control group in 

their ability to draw a human figure (£ < .055), better 

body image concepts (£ < .01), advanced visual motor in

tegrity (£ < .00 4 ), accelerated sensory-motor spatial per

formance skills (£ < .002), and enhanced psycholinguistic 

ability (£ < .055). Painter concluded that the findings 

of this study may presumably be generalized to other 

kindergarten children of similar age and normal intel li

gence . 

Lovelace (1967) completed a study to ascertain if a 

specially designed perceptual-motor program could improve 

the fitness , reading achievement, and perceptual -motor 

skills of normal children. The subjects were 50 children 

enrolled in the second and third grades at a public e le-

rnentary school in Argyle , Texas. The children were divided 

into experimental and control groups at each grade level 

equated upon the basis of sex and pretest scores on the 

Glove r Physical Fitness Test (Glover , 1962) , the Purdue 



Perceptual Motor Survey Rating Scale (Roach & Kephart, 

1966), and the California Reading Test (Tiegs & Clark, 

19 57) . The experimental group (~ = 25) participated in 
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a 31-day unit of selected physical activities for 30 

minutes, for 5 days a week. This program emphasized the 

development of laterality, directionality, balance, co

ordination, and motor fitness. The control group (~ = 25) 

participated in free play activities for an identical time 

period. 

A t test was used to determine significant differences 

between groups on the pre- and posttest . Lovelace found 

that there was no significant difference in physical 

fitness or in reading achievement between the experimental 

and control groups; however, there was a significant 

(£ < .05) improvement o f the second-grade experimental 

group over the control group on the Purdue Perceptual Motor 

Survey Rating scale . Lovelace concluded that a specially 

desi g ned, 31-day per c eptual - motor program does not enhance 

the fitness or reading achievement of second and third

grade children; howe ver, it may enhance the development of 

perceptual - motor skills of second-grade children . 

McCormick, Schnorbrich , Footlik , and Poetker (1968) 

conducted an investigation to determine if underachi eving 

first-grade childre n could improve in reading achievement 
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after participation in a developmentally sequential per

ceptual-motor training program. The subjects attended 

Meadows Elementary School in Lisle, Illinois. Three groups 

of children, seven boys and seven girls in each group, were 

matched for age and IQ. The 42 subjects were administered 

the Lee-Clark Reading Test (Lee & Clark, 1958) as a pre

and posttest. There were no significant differences be

tween the groups on the pretest. 

Group 1 received perceptual-motor training in 45-

minute sessions, two times a week for 7 weeks prior to the 

beginning of the school day. Their program consisted of 

cross-lateral crawling, walking patterns, balancing, and 

jump rope . Throughout the experimental period, elements 

were added to each exercise, thus increasing the dimensional 

complexity . Focus on proprioceptive cues was achieved by 

placing blindfolds on the subjects early in training. 

Directionality was emphasized with all exercises. Pro

cedures adopted from Luria (1961) and Shands (1960) were 

implemented to increase attention span and to overcome 

symptoms of hyperactivity and distractibility. 

Groups 2 and 3 served as control groups. Group 2, 

th e Hawthorne group , receive d a regular physical education 

prog ram for an identical time period . The activities con

s i s ted o f low org anizational g ames, tumbling , j ump rope , 
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locomotor, throwing, and catching skills, and relays. 

Group 3, the Control group, received no extra training or 

attention. 

Results of the Wilcoxon matched-pairs, signed-ranks 

test indicated that the experimental group exhibited gains 

in reading achievement that were statistically significant 

from zero (£ < .01) while the other two groups did not. 

McCormick et al. concluded that perceptual-motor training 

can be a useful addition to the regular physical education 

curriculum by increasing the child's capacity for academic 

achievement. 

Lillie (1968) investigated the efficacy of a 5-month 

diagnostically based motor development program as a means 

o f i mproving the gross and fine motor performance of 

psychosocially deprived childre~ whose IQ score s ranged 

from 50 to 85. The subjects were assigned to three group s 

of 16 , 14, and 13 children, respectively . The groups in

cluded the Experiment al Preschoo l group (EP ) from the 

Indiana University Laboratory School , the Kindergarten 

Control group (KC) from a public school in Edinburgh, 

Indiana , and a Home Control group (HC) . All children came 

from low e r - lower socioeconomic class range families . The 

children were free from any physical or sensory h andicaps 

and had no ev idence of serious emotional maladjustment . 
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An adaptation of the Lincoln-Oseretsky Motor Develop

ment Scale (Sloan, 1954) was used as the pre- and posttest 

measure of motor proficiency. The EP group received 65 

diagnostically based motor development lessons, 5 days a 

week, for 5 months. These lessons included gross motor 

skills, trampoline, and fine motor activities. The KC 

group received a typical kindergarten curriculum consisting 

of instruction in socialization and communication skills, 

reading readiness, and running games, jig-saw puzzles, 

bead stringing, coloring, cutting, drawing, and clay 

modeling. The HC group received no formal instruction. 

Analysis of covariance indicated no differences in 

posttest gross motor proficiency among the groups when the 

covariate adjustment was made for differences in age and 

pretest scores. Duncan's Multiple Range test revealed 

significant (E < .01) differences in posttest fine motor 

development in favor of the experimental EP group. The 

fine motor development of the KC group was significantly 

(p < .05) greater than that of the HC group. Lillie con-

cluded that the difference in fine motor proficiency 

a ppear e d to have b een facilitated by the experime ntal 

motor d eve lopment lessons. 

Ames (1969) conducted an investigation to determine 

if l earning disabl ed s e cond graders could make d eve lopmenta l 
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gains as a result of a perceptual training program. The 

subjects were 26 perceptually handicapped students enrolled 

in three public schools in Cheshire, Connecticut. They 

were chosen as being the lowest third in each school on the 

Bender Gestalt Test (Koppitz, 1964). The mean IQ on the 

Slosson Intelligence Test (Slosson, 1963) for the experi

mental and control groups was 111.7. 

The experimental group participated in a specially 

designed program consisting of exercises and activities to 

improve coordination and spatial orientation for 30 minutes 

a day, 5 days a week, for 6 months. The training in each 

school was carried out by a selected teacher from the 

school staff under the direction of the proj ect coordinator. 

The control group participated in the regular curriculum. 

Adaptations of the Gesell Developmental Test (Ames & 

Ilg, 1963) and the Lowenfeld Mosaic Test (Ames & Ilg, 1962) 

wer e administe red to all students before and after the 6-

month period. On the pre t e sts students in all groups 

ranged f rom 16.6 to 23 . 8 months b e hind the e xpectation for 

s e cond - grad e childre n. Af ter the p e rceptual training pro

gram the exper i mental group r a n ged only 14.4 to 22.8 months 

b ehind t h e expected norms. On the a d apted Gesel l Test the 

children i n th e perceptua l tra ining program ga ined 8.7 

months , whereas the control group gained only 2 . 5 months 



in the 6-month period. No statistical tests were used to 

analyze the data. 
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Ames concluded that perceptual training can help 

children who are lagging developmentally although it seems 

unlikely that this training actually speeds up development. 

The findings suggested also that those children who func

tion substantially below their expected age level may fall 

increasingly behind unless intervention is applied. 

Fretz, Johnson, and Johnson (1969) investigated the 

changes in perceptual-motor abilities o f elementary age 

children who were served by the Children's Physical 

Developmental Clinic at the University of Maryland. The 

subjects were males, ages 5 to 11 years, referred to the 

clinic for reasons of poor coordination or emotional and 

social maladjustment . The experimental group was comprised 

of 53 subjects , and the control group was comprised of 34 

subj e cts. 

Data were collected by the Frostig Developmental 

Tes t of Visual Perception (FDTVP) (Frostig et al., 1961), 

Be nder Motor Gestalt Test (Koppitz , 1964), Southern Cali

fornia Kinesthesia and Tactile Perception Tests (Ayres , 

1966) and the We chsler Intelligence Scale for Children 

(We chsler , 1949) . Examiners for the tests were trained 



and experienced in working with children. Sex of exami

ners and order of presentation of the tests were con

trolled. 
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The experimental period was 8 weeks in duration. The 

number of days per week and the length of time o f the 

sessions were not stated. The experimental program con

sisted of a variety of gymnasium activities, conditioning 

and coordination exercises, games, and modified sports 

which were directed by student clinicians. The control 

group participated in the testing, but did not engage in 

any special program. 

Statistical analysis of the data consisted of 

appropriate ! tests. On each subtest of the Frostig and 

Bender-Gestalt Tes ts, the experimental group improved sig

nificantly (£ < .OS) whereas the control group demonstrated 

no significant i mprovement . The performance and full 

scale WISC IQ scores of both the experimental (£ < .0 1) 

and control (£ < .OS) groups increased significantly. On 

four of the six subtests of the Southern California Kines

thesia and Tactile Perception Tests, both groups showed a 

surprising significant (£ < .01) decrease. The results of 

the other two subtests were similar for both groups . Fretz 

et al . concluded that the perceptual-motor program provided 

by the Physical Developmental Clinic contributed 



significantly to the development of generalized motor 

performance of children with perceptual motor deficits. 
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McCormick, Schnorbrich, and Footlik (1969) conducted 

a study to determine if 64 underachieving first-grade 

children could improve in reading skills after partici

pation in a 9-week perceptual-motor program. Children who 

attended Jefferson Elementary School in Berkeley, Illinois, 

were selected as subjects. They were placed randomly in 

two groups of 32 children each. The Pintner-Cunningham 

Primary Test (Pintn er et al., 1946) was administered to 

determine IQ and the Metropolitan Achievement Test (Durost, 

1959) was used as a measure of reading achievement. The 

groups were equated with r e spect to age, sex, IQ, and 

initial reading achievement prior to the experimental 

period. 

The experimental group performed fine and gross motor 

exercises formulated by Luria (1961). These activities 

were performed in a developmental sequence in response to 

a loud, sharp voice to keep the childre n alert . This 

strategy was postulated to stimulate the reticular for

mation and arouse cortical inhibitory feedback (Clements , 

1964). The exercises began with cross-lateral crawling 

and proceeded through walking , balancing, hopping, skip

ping , jumping rope etc . During the early stages of 



training the children were blindfolded in order to focus 

attention on proprioceptive and vestibular cues. The 

experimental program was administered to groups of five 

children for 1 hour a day, 2 days a week, for 9 weeks. 

The control group participated in the regular physical 

education curriculum. 
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Data were analyzed using the Mann-Whitney ~ test. The 

children in the experimental group were significantly 

(£ < .01) higher in reading achievement than those in the 

control group on the posttest. McCormick et al. concluded 

that the evidence can be interpreted as lending support to 

the principle that some form of patterned perceptual-motor 

activities facilitates the development of cognitive skills. 

O'Connor (1969) studied the effects of two treatments, 

(traditional physical education and a perceptual-motor 

pro gram based on Kephart (1960), on motor performance of 

first grade students of a public elementary school in 

Austin , Texas. The subjects were assigned randomly to 

experimental (~ = 44) and control groups (~ = 48). 

Pre- and posttests administered included motor ability 

s ubtests us ed by Carpenter (1942) from the Brace and 

Johnson Tests , the Perceptual Forms Test (Sutphin, 1964), 

Metropolitan Readiness Test (pretest) (Hildre th et al., 

1949), Metropolitan Achievement Test (postte st) (Durost, 
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1959) , and lateral awareness items from the Harris Test 

of Lateral Dominance (Harris, 1958). Tests were adminis

tered by trained personnel. 

The experimental subjects received a Kephart-type 

motor activity program administered by the investigator 

and two student assistants. The program included balance 

beam skills, hopping routines, stunts, tumbling, obstacle 

course , sports activities, locomotor patterns, movement 

imitation, and oculomotor pursuits . The pupil-teacher 

ratio was 10:1. The control subjects received physical 

education from the classroom teacher which was based on 

the Austin Independent School District Curriculum Guide 

for Grade l. It consisted of games, relays, calisthenics, 

and f olk dance. The pupil-teacher ratio was 30:1. 

Findings of analysis of variance indicated a sig

nificant (£ < .OS) difference in mean change scores between 

the experimental and control groups on 16 of the 28 meas

ures o f motor performance. All significant differences 

except those on grip strength favored the e xper imental 

group. 

A z test was us ed to determine significant differences 

between groups on the pos ttest scores o f the lateral aware-

ness and Perc eptual Forms Test . There was a significant 
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(p < .05) difference favoring the experimental group on 

internal lateral awareness, but not on the Perceptual Forms 

Test. 

No significant differences were reported betwe en 

groups on the Metropolitan Readiness and Achievement Tests. 

O'Conner concluded that the Kephart-oriente d program may 

be useful for improv ing motor performance of the average 

f irst-grade r but that change in gross motor ability does 

not n e cessarily e f fect change in perceptual or academic 

abil i t y of t he ave rag e first- g r a de chi ld. 

Lipton (1970) proposed a p e rcep tual-motor deve lopment 

progr am to improve the visual p e rcep t i on a nd readiness of 

first- g rade children . The 92 subjects in the investigation 

were in f our first- g rade classes (n = 23) eac h s e l e cted 

r andoml y in the Mt . P l e as an t School District, New York, 

a nd d ivided i n t o control a nd e xperiment a l gr o u p s equate d 

on heigh t , weigh t , age , and s ex . 

The Purdue Perceptual Motor Survey (Roach & Kepha rt, 

19 66) , Deve lopmental Test of Visua l Perception (Frosti g 

et al ., 196 3) , and the Metropolitan Readiness Tests 

(Hildreth et al ., 1949) were administered as pre- and 

posttests . Tests were administered by trained personnel . 

Two of the classes comprised the experimental groups 

and were exposed to a 12 - week perceptual - motor program . 
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The other two classes comprised the control groups and 

participated in regular physical education classes. The 

first phase of the experimental program included movement 

emphasizing directionality, imitation of postures, Angels

in-the-Snow, and other activities which were modeled after 

Kephart (1960). The second phase of the experimental 

program involved activities from Painter (1966) which 

emphasized the use of balance beams, spatial awareness, 

tactile activities, rhythm and movement, and flexibility. 

Two way analysis of variance revealed that differences 

on all three variables tested were significant (£ < .05) 

in favor of the experimental group. There were significant 

(p < .05) interactions for the experimental group on the 

perceptual-motor and reading readiness measures. Lipton 

attributed this to the high mean gain under one t eacher for 

the experimental group (13.2) and low mean gain (2.9) for 

the control group . Lipton concluded that the physical 

edu c ation program based on the methods of Kephart (1960) 

and Painter (1966) produced significantly greater gains 

in perceptual - motor development, visual perception , and 

reading read i n e ss than the regular physical education 

curriculum . 

Martin and Ovans (1972) conducted an investigation to 

determine if handicapped children ages 3 to 7 years could 
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overcome learning difficulties as a result of a special

ized training program emphasizing sensory-motor techniques 

conducted in a preschool setting. The subjects were 36 

children enrolled in the Manitoba Orthopedic School in 

Milwaukee, Wisconsin. The purpose of the study was to 

indicate if the children could improve in gross and fine 

motor coordination, language competency, self-image, and 

social-emotional adjustment. 

The subjects were 12 mentally retarded, 9 physically 

handica pped, 2 emotionally disturbed, and 13 normal chil

dren who were recommended for remedial work. For in

struct ional purposes the children were divided into three 

groups: (a) kindergarten group, (b) preschool education

ally handicapped group, and (c) severely educationally 

handicapped group. Pre- and posttest data were collected 

with the following instruments: Caldwell's Pre school 

Inventory (Caldwe ll, 1967), subtests from Cratty's Six 

Category Gross Motor Test (Cratty, 1969), and a Pare ntal 

Ev a lua t i on Survey b y the Milwauke e Public School Re s e arch 

Divis ion. 

The tra i n i ng pro gram wa s cond ucte d 5 days a week , 2 

hou rs a day , fo r 5 weeks . Dur i ng the 2-hour period , the 

ch ildren wer e d ivided i nto s mall group s and r otated among 

the various developmental activities designed to improve 



gross motor coordination, language development, auditory 

skills, manipulative skills, and cognitive abilities. 
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The findings indicated that the kindergarten group 

increased its total percentile rank on all the posttests. 

Results were reported in percentile rank because no test 

of significance was computed. Of major importance was the 

fact that most of the children who were untestable on the 

pretest were testable after a 5-week period of instruction. 

The severely educationally handicapped group improved also, 

although the increases were difficult to assess. Martin 

and Ovans concluded that the performance scores had im

proved as a result of the developmental program. Obvious 

drawbacks to the validity of this study included the heter

ogeneous sample, lack of control group, and no statistical 

analyses. 

Lamport (1974) investigated the effects of a 16-week 

perceptual-motor physical education program on the self

concept and motor performance of learning disabled children 

age s 7 to 9 years. This review is limited to the motor 

per f ormance aspects of the study. The subjects were 102 

childre n chosen from 13 e l eme ntary schools in Albuq u e r q ue , 

New Mex ico. An exper imental group of 50 childre n (43 

ma l e s, 16 fem a les ) participa t e d in a specific perce ptua l

motor physi c al education pr ogram des i gned b y Lamport. Thi s 
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experimental program, consisting of two 45-minute classes 

per week, was taught by regular physical education teachers. 

A control group of 43 children (25 males, 18 females) 

participated in the regular physical education program 

taught by the same teachers. 

Data were collected by five subtests of the Test of 

Motor I mpairment (Stott et al., 1972). Data were treated 

by ana l y sis of covariance. Significant improvement was 

note d for the e xperimental group on the static balance 

t est for t he 8 and 9 year old boys and the dynamic balance 

test f or the 7 and 8 year old children. The 7 year old 

girls i mproved significantly (E < .05) in manual dexterity 

wi t h emphasis on speed, and the 9 year old girls improved 

s ignificant ly (E < .05) in the ability to control and co

ordinate t he u pper limbs. 

Lamport concluded that a s pecific perceptual-motor 

physical edu c at ion prog r a m f or primary age learning dis

abled and n o rma l chi l dren can off er important inherent 

experienc es whi c h may make a d iffere nce in motor skill 

efficiency . The findings o f t he study indicate d also 

that there may be a sex differenc e f or l e arn i ng disabled 

children in the improvement of certain mo t o r s kills. A 

sex difference occurred in balance favor ing ma l es and in 

manual dexterity favoring females . 
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Sewell (1980) conducted a study of 20 early child

hood handicapped children who participated in an adapted 

physical education program in a public elementary school 

in Mesquite, Texas. The subjects were 3 to 6 years of 

age. Gross motor ability was evaluated by selected items 

from the Denver Developmental Screening Test (DDST) 

(Frankenburg & Dodds, 1967). Performance of the subjects 

was compared with that of 25, 50, 75, and 90% of normal 

children of the same chronological age. The data were 

analyzed in terms of the number and percentage of items 

passed and failed on the pre- and posttest. A test of 

significance was used to determine if the increase/decrease 

in the total number of items passed/failed was significant 

(E_ < • 05) . 

The children participated in an eclectic program of 

gross and fine motor activities 30 minutes a day, 4 days 

a week , for a 12-week period. With the assistance of four 

teacher aides , the 48 lesson plans constructed by the in

vestigator were implemented with a 1:6 teacher-student 

ratio . 

Nonp ararnetric statistics indicated that there was no 

significant difference ln the number of subjects performing 

at the criterion leve l on the motor tasks of jumping in 

place , riding a tricycle , broad jumping , and walking 
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backward heel-to-toe. There was a significant (p < .05) 

difference, however, in the number of subjects performing 

at the criterion level on the motor tasks of balancing on 

one foot for 1, 5, and 10 seconds, respectively, hopping 

on one foot, walking forward heel-to-toe, and catching a 

ball. 

Based on the results of the study, Sewell concluded 

that preschool handicapped children can improve gross 

motor performance on selected motor tasks in a specially 

designed physical education program which is individualized 

to accommodate a diversity of handicaps and abilities. 

Although the subjects made some significant improvement 

in gross motor performance, Sewell recommended the use 

of a smaller teacher-student ratio for more individualized 

instruction. This was needed especially for those chil

dren with a great number of motor deficits. 

Clark (1980) conducted a study to determine the 

efficacy of a developmental movement program in improving 

motor fitne ss of academically handicapped children ages 

6 to 11 y e ars. The mean ages of the experimental and 

control g r oups we r e 7.8 and 8.0 ye a rs, respectively. The 

mean IQ s core s of the e xper imenta l and control groups were 

63 . 44 and 70.8 5 , r e s pective ly. The two groups were sta

ti s tically equal on both age and I Q. 



78 

The experimental group, comprised of 18 children 

from two elementary schools in Denton, Texas, participated 

in a developmental movement program for 25 weeks, twice a 

week, for 45-minute periods. The activities included a 

variety of ball skills, gymnastics and tumbling skills, 

and other basic locomotor and nonlocomotor tasks. These 

activities were taught by university students in a practi

cum setting on the Texas Woman's University campus, and a 

1:1 student teacher ratio was thus maintained. The in

vestigator served as the supervisor of the practicum. 

The control group, comprised of 20 children matched 

as closely as possible on sex and educational classifi

cation with those of the experimental group, participated 

in a phys ical education program provided by the investi

gator at two elementary schools in Lewisville, Texas, for 

the same time period. The student-teacher ratio, 1:10, 

however, was not identical for both groups. 

Data were collected through pre- and posttest adminis

tration of items selected from the Motor Fitness Test for 

the Modera tely Retarded (Johnson & Londeree, 1976). The 

six items included the standing long jump, 50-yard dash, 

softball throw for distance , bent-knee sit-ups in 30 

seconds, flexed arm hang , and a tumbling progression . 

Findings were based upon the r e sults of one-way analysis 
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of covariance. A significant ·(£< .05) difference between 

the experimental and control groups, favoring the experi

mental group, occurred on only one motor fitness item, 

the tumbling progression. 

Based upon the results of this study, Clark concluded 

that the experimental developmental movement program did 

not improve the overall motor fitness of the 18 academi

cally handicapped subjects as measured by the Motor Fitness 

Test for the Moderately Mentally Retarded. Tumbling was a 

skill taught within the developmental movement program 

whereas the other test items were used exclusively in the 

evaluation. Clark stated that this fact may have accounted 

for the significant difference in pre- and posttest scores 

on the tumbling progression test item. 

Summary 

Various theoretical frameworks which form the basis 

of treatment programs designed to ameliorate neurological 

dysfunction and accelerate the learning of motor skills 

were discussed. The use of sensory input to enhance 

development at the subcortical levels of the nervous 

system are common d e nominators among the programs of Fay, 

Doman and Delacato, Rood, and Ayres. 
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Each of the sensory-motor systems has contributed 

to a knowledge base for therapeutic intervention programs. 

The Fay and Doman-Delacato systems have used reflexes as 

initiators of movement. Both systems are based on the 

recapitulation of the phylogenetically older patterns of 

movement in treatment to achieve the ontogenetic patterns 

and higher integrated levels of motor functioning. Fay 

emphasized patterns of movement and attended to sensory 

inflow as a method of eliciting the pattern. Snapp 

appears to have drawn the homolateral and crossed-diagonal 

patterns in his exercise program from Fay's work. Snapp 

advocated that the crawling patterns originate from the 

prone position with the individual actively, rather than 

passively involved. The research of Hein and Held (1962) 

inferred that sensory feedback of active motion is 

necessary for development of skilled motor performance. 

Their studies with passive movement did not result in co

ordinated movement unde r test conditions. 

Rood focused attention on the gamma motor system and 

stimulation of the nervous system, particularly through 

the exteroceptors with pressure , light tactil e stimulation, 

pounding , and joint manipulation. She formulated a develop

mental exercise sequence which is similar to that of the 

human infant . 
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Ayres based her neurobehavioral theory on principles 

of neuromuscular development. Fay (1955), Delacato (1959), 

Rood (1962), and Snapp (1979) hypothesized similarly that 

normal neuromuscular development is dependent upon matur

ation of each level of the central nervous system. Ayres 

(1972) theorized that maturation must occur at each level 

of perceptual motor development to insure integration and 

assimilation of sensory input and a meaningful effectual 

motor response. Snapp incorporated deep pressure and 

light touch sensations in his program similar to that of 

Ayres and Rood. 

Experimental studies involving crawling patterns and 

tactile stimulation as the primary constituent of the 

program were presented in chronological order. Other 

programs incorporating deve lopmental exercise and a combi

nation of therapeutic concepts were d~scussed. The re

search findings of Robbins (1966), Stone and Pielstick 

(1969), and O'Donnell and Ei s enson (1969) r eveal ed that 

s ensory - motor programs incorporating crawling techniques 

were not significantly better than r egular programs of 

physical education or reading in the improvement of motor 

and reading performance of primary-age children . Con-

versely , the research of Vivian and Edwin , cited by 

De lacato (1966) and eman e t al . (1975) , supported 
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the Doman and Delacato method. Of those studies utilizing 

tactile stimulation to enhance sensory integration and 

perceptual motor abilities, Ayres (1972) 1 McKibbin (1973) 1 

and Ottenbacher et al. (1979) reported positive findings. 

Among the undifferentiated programs sensory-motor programs, 

Rutherford (1964), Painter {1966), O'Connor (1969), and 

Lipton (1970) reported improvement in motor performance 

whereas Lovelace (1967), Ames (1969), Lillie (1968), Fretz 

et al. (1969), Sewell (1980) 1 and Clark (1980) did not re

port as many significant findings on motor performance in 

favor of various sensory-motor programs. 



CHAPTER III 

PROCEDURES FOR THE STUDY 

The problem of this study was to determine if partici

pation in the Chronologically Controlled Developmental 

Education (CCDE) Sensory-Motor Program would improve the 

motor performance and sensory integration of academically 

hand i capped and normal first-grade childre n. The pro

cedure s followed in the development of the study are pre

sented under the following headings: (a) Preliminary 

Procedures , (b) Selection of the Instruments, (c) Selection 

of the Subjects and Assignment to Groups, (d) Collection 

of the Data, (e) Planning and Implementation of the Experi

mental Period, (f) Treatment of the Data, and (g) Prepar

ation of the Final Report. 

Preliminary Procedures 

As part of the preliminary proce dures , th e inves ti

gator surveyed , studi ed , and assimilated related literature. 

A tentative out line of the proposed study was deve loped 

and presented to th e diss ertation committee . Permission 

to conduct the e xperimental program wa s procured from the 

San ar cos Independent School District administrative 

83 
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personnel and principal of Crockett Elementary School. A 

copy of the letter of approval appears in Appendix A. A 

letter was distributed to the parents or guardians of the 

children participating in the study. A copy of this letter 

is included also in Appendix A. The prospectus for the 

investigation was submitted to the office of the Dean of 

the Graduate School and approved. 

The investigator reviewed available instruments to 

measure motor performance and sensory integration. Many 

of the motor performance tests required sophisticated 

equipment available only in laboratory settings. Most of 

the instruments which purported to measure sensory inte

gration were not standardized. 

Selection of the Instruments 

The Bruininks-Oseretsky Test of Motor Proficiency 

Short Form (BOT-SF) (Bruininks, 1978) and the Southern 

Cali forn ia Perceptual Motor Test (SCPMT) (Ayres, 1968) 

were selected as the data colle cting instruments for the 

investigation on the basis of the following criteria: 

(a) content validity, (b) r eliabili ty coeffi c ients of 

.8 5 or higher on the composite test battery or .50 or 

higher on each subtest , (c) inter-rater reliability of 

.9 0 or higher , (d) administrative feasibility, (e) estab 

lishe d norms , (f) pr evious use with acad emically 



handicapped children as indicated in the literature, 

(g) appropriateness for age range of sample population 

in the study, (h) relevance to the objectives of the 

sensory-motor program, and (i) standardization of the 

test directions. 

Bruininks-Oseretsky Test 
Short Form (BOT-SF) 

The 14-item BOT-SF assessing the following factors: 
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(a) running speed and agility, ~) balance, (c) bilateral 

coordination, (d) strength, (e ) upper-limb coordination, 

(f) response speed, (g) visual-motor control, and (h) upper-

limb speed and dexterity, were measures of motor perform-

ance for this study. The test description, instructions, 

and student booklet for the BOT-SF appear in Appendix B. 

The Bruininks -Os eretsky Test (BOT) is based on the 

Os e retsky Test of Motor Proficiency which was first pub-

lished in the United States by Doll (1946). Bruininks 

began the development of the BOT, which is the latest re-

vision of the Oseretsky Test, in 1972. The BOT is an 

ind ividually administered test which purports to measure 

motor performance of children from 4.5 to 14 .5 years of 

age . 

Substantial agreement exists between the behaviors 

assessed by the BOT and those based on factor analysis 
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studies of motor development (Cratty, 1967; Fleishman, 

1964; Guilford, 1958; Harrow, 1972; & Rarick et al., 1976). 

The BOT measures (a) four out of six perceptual motor 

traits postulated by Cratty, (b) seven out of 11 psycho

motor abilities and five out of nine physical fitness 

factors described by Fleishman (1964), (c) six out of 

seven psychomotor abilities identified by Guilford (1958), 

(d) 10 of the areas identified by Harrow (1972) , and (e) 

six out of eight motor proficiency factors identified by 

Rarick et al., (1976). The similarity between the results 

of these factor analyses and the BOT lended support to 

Bruininks' grouping of subtest items. The following 

factors were differentiated on the BOT: (a) Factor 1-

fine motor coordination, (b) Factor 2--upper-lirnb coordi

nation , (c) Factor 3--balance, (d) Factor 4--strength, and 

(e) Factor 5--bilateral coordination. Thus, Bruininks 

attes t s to th e conte nt validity of th e BOT. 

Tes t-rete st reliability data we re gathered from a 

sample o f 63 second-grade ch i ldr e n and 63 six th-grade youth 

chos en fr om two schools near Minne apolis, Minnesota. The 

t est battery was adminis t ered within a 7 to 12-day period . 

Test - retest reliability coefficients for the BOT - SF were 

.87 for Grade 2 and .84 for Grade 6 (Bruininks, 1978). 



Objectivity for the BOT was established by three 

individual testers. The protocols of 30 subjects chosen 

at random from the standardization sample were scored 

independently. In general the interobserver reliability 

resulted in correlations of .90 or higher (Bruininks, 

19 7 8) . 
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The BOT-SF standardization program conducted in 1973, 

entailed 38 schools with 765 children representing the 

North, Central, South, and West regions of the United 

States and Ontario, Canada. The sample included learning 

disabled and other students enrolled in special education. 

The results of this program were published in the BOT test 

manual (Bruininks, 1978). This manual was stated clearly 

and provide d normative data including standard scores, 

percentile ranks, and stanine scores for the short form. 

The manual contained also a description of the tests, 

equipment, and data colle cted in the standardization pro-

cedures . The test direc tions were clear, concise, and 

standardized. 

Th e t e st met th e criterion of administrative feasi

bility . It can b e conducted in a gymnasium stage area , or 

classroom where ligh ting and ventilation are adequate . 

Approximately 15 to 20 minutes per child is r equired to 

administer the 14 - item BOT - SF . Equipment for the test 



is provided in the Bruininks Kit with the exception of a 

gymnasium mat and stopwatch. 

Although the BOT-SF has not appeared frequently in 

the literature, several studies have employed this test 

with educationally handicapped children (Bruininks & 

Bruininks, 1977; Broadhead & Bruininks, in press). 

Southern California Perceptual 
Motor Test (SCPMT) 
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The SCPMT includes the following subtests: (a) imi-

tation of postures (IP) , (b) crossing the midline (CM) , 

(c) bilateral motor coordination (BMC), (d) right-left 

discrimination (RLD), (e) standing balance (eyes open) 

(SBO) , and (f) standing balance (eye s closed) (SBC). These 

subtests were the measure of sensory integration for this 

study. The test description and instructions for the 

Southern California Perceptual Motor Test appear in Appen-

dix C. 

The development of the SCPMT has evolved through 

clinical application and research over several decades. 

The items were selected originally from tests used with 

brain- injured adults . The structure o f the six subtes ts 

appropriate for use with children ages 4 to 8 years b egan 

about 1962 . Content validity was assured through item 

selection based on correlations between individual items 



and a composite test score or between composite test 

scores of different forms of the test with another cri

terion measure (Ayres, 1968). 
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The imitation of postures (IP) subtest requires the 

subject to assume a series of positions or postures demon

strate d by the examiner. Execution of the task is believed 

to require motor planning. The test appears to be drawn 

from a similar test of Berges and Lezine (1965). 

The crossing the midline (CML ) subtest, requires the 

subject to point to the contralateral eye or ear. The test 

is believed to reflect the degree of integration of func

tion of the two sides of the body. This test is similar 

to Head's (1926) hand, eye, and ear test which was modified 

to eliminate the verbal element. 

The bilateral motor coordination (BMC) subtest re

quires smoothly executed motor patterns repeated one or 

two times. While motor planning is involved, the t es t 

appears to evaluate the ability of the two upper extremi 

ties to move together in an integrated pattern. All items 

inv olve touching the palms of the hands to the th ighs in 

a quick , light tap. The primary differe nce between this 

test and the b.vo former t e sts is that the child is not to 

imitate the examiner until after the demonstration. This 
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test is similar to the multi-limb coordination tests of 

Fleishman's (1964) test battery of psychomotor abilities. 

The right-left discrimination (RLD) subtest contains 

a compilation of usual items included in tests of discrimi

nating right from left on self, another person, and lo

cation of an object. This test is similar in content to 

items on the Purdue Perceptual Motor Survey (Roach & 

Kephart , 1966), which has been used extensively in research. 

The standing balance (eyes open) (SBO) and standing 

balan ce (eyes closed) (SBC) subtests require the student 

to balance while standing on one foot with arms folded on 

the chest with elbows flexed . The SBC subtest eliminates 

visual perception and its contribution to balance. The SBO 

and SBC subtests are similar to balance tests used in the 

motor performance test batteries o f Brace (1927) 1 Crowe 

et al . (1981), Fait (1978), Fredericks et al . (1972), 

Sloan (1955), Stott et al. (1972), Vodola (1976) 1 and 

Winnick (1979). 

The six subtests o f the SCPMT were compiled as a re

sult o f a factor analysis (Ayres, 1965). Content validity 

is supported by the similarity of these subtests to other 

published perceptual and motor performance tests. 

Estimates o f test reliability of the SCPMT were com

puted by r e t e sting 239 ch i ldre n by a diffe r e nt examine r , 
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5 to 15 days after initial testing. The correlations 

were reported for each half-year age range from 4-0 to 

8-11 years. The product moment correlations for the 6-0 

to 7-11 year-old children ranged from .29 to .69 for the 

IP subtest; .39 to .59 for the CM subtest; .38 to .60 for 

the BMC subtest; .34 to .54 for the RLD subtest; .59 to 

.68 for the SBO subtest; and .16 to .51 for the SBC sub

test. All of the reliability coeffi cients for this age 

range were significant atE < .01 or E < .05 except for 

the SBO coefficient .16. 

Ayres (1968) noted that intertest stability contri

buted only a portion of the information needed to determine 

the usefulness of a test in detecting sensory-motor dys

function . Another contributing factor is the variance. 

The larger the variance, the l ess well the test can differ

entiate between normal and subnormal function. The stand

ard deviations for the six subtests of the children ages 

6-0 to 6-6 years were 3.9, 5.7, 4.4, 5.0, 38.9, and 5.3 

for the IP , CML, BMC, RLD , SBO, and SBC subtests, re

spectively. Accordingly , the relatively small standard 

deviations contributed to a small standard e rror of 

me asure me nt which is also an important guide in d e termining 

the disc riminating quality of a test. The standard error 

on t he six SCP T subte sts f or the 6-0 to 6-6 y e ar-olds was 
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2.2, 3.6, 2.8, 4.1, 24.9, and 4.9 for the IP, CML, BMC, 

RLD, SBO, and SBC subtests, respectively. The standard 

deviations and standard errors of the mean for the 6-7 to 

7-11 age levels were similar to those of the 6-0 to 6-6 

year age level. Ayres (1968) concluded that the test was 

effective in detecting slight deviations from the average 

sensory-motor functioning. 

The SCPMT is easy to administer, requiring little 

equipment and time. Understanding simple verbal directions 

is required, but reliance on conceptual ability has been 

kept to a minimum. Although individually administered, 

the test requires only 20 minutes . The test manual is 

written clearly and concisely, and the protocol is easy to 

follow. The test directions are standardized, and the sub

tests are administered in a specific sequence. The reli

ability data and descriptive statistics in the test manual 

are easily interpreted and logically displayed. 

In 1967, the six subte sts of the SCPMT were standard

ized on 1,004 children ages 4 to 8 years . The geographic 

and socioeconomic levels of metropolitan Los Angeles , 

California , were r epresented . Children were sele cted from 

public and private schools , organizations, and ch ild care 

cente rs. The average number of pupils for each sex by age 

category was approximately 50. De scriptive statistics of 
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the combined scores of boys and girls are presented in the 

test manual by half-year intervals. Numerous tables of 

standardized scores are included. 

The SCPMT exists as a subtest within the Southern 

California Sensory Integration Tests (SCSIT) (Ayres 1 1980) 

which have b een used extensively in published research. 

Buras (1978) cited 18 reference s including studies with 

normal and academically handicappe d children. The SCPMT 

has b een employed in the research of Ayres (1966b 1 l969a, 

l969bl l972b, 1976) 1 Hanson (1973) 1 Johnson et al. (1968), 

McCracken (1975), McKibbin (1973) 1 Punwar (1970), Rider 

(1973) 1 and Silberzahn (1975). 

Prager, cited by Buras (1978), stated that the SCPMT 

appears to be a well-though t out product of an acknowledged 

expert in special education. The conceptual framework on 

which these tests are b ased cente rs around hypothe sized 

sensory integrative mechanisms (Ayres , 1972). Barton con-

eluded that t he test promises to b e a valuable instrument 

as it is refined through further research . 

Selection of the Subjects a nd 
Assignment to Groups 

Cluster purposive sampling was sele cted as the sam-

pling design . Crockett El ementary Schools , San Marcos , 

Texas , compr ised the cluste r from which individual 
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subjects, ages 6 to 8 years, were drawn. This cluster 

was selected on the basis of the administrator's willing

ness to provide subjects for the study and to facilitate 

the i mp l ementation of the proposed stringent experimental 

research design. It was believed to be representative 

of other public elementary schools in the San Marcos area. 

Subjects were primarily from lowe r middle income families 

of Hispanic origin. The sample consisted of 70.0 % His

panic, 26.7 % Caucasian , and 3.3% Black. Purposive samp

ling is defined by Ker linger (1973) "as a form of non

probability which is characterized by the use of judgment 

and a deliberate effort to obtain representative samples" 

(p. 129). Two groups of subjects were selected therefore 

on the basis of specific criteria. The group designated 

as normal (n = 30) met the following criteria : (a) first

grade students, (b) ages 6 to 8 years, and (c) r eading 

on grade level as determined on the basis o f a criterion

based measure by an evaluation team including the princi

pal , educational diagnostician, and classroom teacher. 

The group designated as academically han.dicapped (n = 30) 

met the following criteria: (a) first - grade students, 

(b) a ge s 6 to 8 years, and (c) reading below grad e leve l 

as dete rmine d on the basis of a criterion-based measure 

by an evaluat i o n t eam includ ing the principal, 
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educational diagnostician, and classroom teacher. All 

subjects were free from any physical impairment which would 

prevent active participation in the sensory-motor or regu

lar physical education programs. Additionally, they were 

certified by the school nurse as free from visual and 

hearing acuity problems. 

The research design entailed the use of four groups: 

two experimental and two control. The subjects within each 

classi fi cation were placed randomly into groups. Random 

assignment allowed the laws of probability to operate re

garding the equality of the groups with respect to age, sex, 

racial background, and reading achievement. 

Collection of the Data 

Personal data were collected through documentary 

analysis of materials in the educational files of the 

subjects. Chronological age, racial background, and read

ing performance level were recorded for each subject. 

Descriptive data for all subjects are presented in tabular 

form in Chapter IV. 

The administration of the Bruininks -Oseretsky Test 

(BOT-SF) and Southern California Perceptual Motor Test 

(SCPMT) required the selection and training of thre e 
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assistants. A graduate assistant in the physical edu

cation department and two senior physical education majors 

of Southwest Texas State University, San Marcos, Texas, 

were selected on the basis of their extensive experience 

with primary-age children. The investigator conducted 

three 1-hour training sessions to explain and demonstrate 

the test items and scoring procedures to the assistants. 

This was followed by practice sessions until proficiency 

was achieved. All data were subsequently collected by 

these assistants and the investigator. 

The examiners were introduced to the students prior 

to the pretest by the director of physical education of 

Crockett Elementary School. The students were told that 

the evaluators were going to administer physical education 

tests. 

The tests were administered in the same are a wher e 

each physical education class was conducted. The testing 

area for the experimental groups for the BOT-SF comprised 

the stage, adjacent cafeteria, and asphalt slab area; the 

t esting area for the control groups included the gymnasium 

and as phalt slab area . Two evaluators worked simulta

neously gathering data in the experimental and control 

group classes during each 30-minute physical education 

period f rom 1:30-2 : 00 p . m. and 2 : 00 -2: 30 p . m., respective ly. 



The testing area for both the experimental and control 

groups on the SCPMT was in an enclosed area adjacent to 
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the cafeteria. The test was administered individually to 

students according to standardized directions. Two differ

ent evaluators gathered the data; however, only one test 

was administered at a time because of the limited spa ce. 

Time was allocated for the examiners to establish 

rapport with the students. Initial testing with each group 

included a brief explanation and demonstration of the test 

items. After the specified practice trials, the tests 

were administered individually according to standardized 

directions presented in Appendices B and C. All data for 

the BOT- SF and SCPMT were recorded on standardized score 

sheets in Appendices D and E, respectively. 

The pretests were conducted during the last 3 weeks 

of January, 1982. The midtests were administered during 

the second and fourth weeks of March, 1982, and the post

tests during the last 3 weeks of May, 1982, following the 

15-week experimental period . Conditions for the mid- and 

posttest were identical to those during the pretest . The 

raw data for all groups on the pre-, mid-, and posttest 

were compiled and presented in Appendices F , G, and H, 

respectively . 
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The pretest data were collected on two different 

occasions within a 2-week period for each test so that 

test-retest reliability coefficients could be calculated 

for the sample (n = 60) in this study. Reliability was 

determined by the intraclass reliability method (Safrit, 

1976) using the BMDP2V computer program (Dixon & Brown, 

1979) on the six subtests of the SCPMT and the composite 

scor e of the BOT-SF. Additionally, objectivity was 

determined for the SCPMT by computing the interobserver 

reliab ility coefficient for two data collectors on the 

pretest with the Interactive Statistical Packages computer 

REGRES. Objectivity was determined for the BOT-SF by corn-

puting the interobserver reliability coefficient for three 

data coll e ctors on the pretest using the intraclass reli-

ability me thod (Safrit, 1976) with the BMDP2V computer 

program (Dixon & Brown, 1979). 

Planning and Implementation of 
the Experimental Pe riod 

Th e purpose of the CCDE and the regular physical edu-

cation p rograms was to enhance motor performance and sen-

s or y i ntegration of first- g rade childre n. The s pecific 

ob jec tives o f the l e s s ons we re as f ollows : (a ) to imp rove 

sta t ic and dynami c b a lance , (b) to improve bilate ral 

c oordination , (c ) to i mprove hand - eye / upper bod y 
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coordination, (d) to improve fine motor coordination, 

(e) to improve motor planning, (f) to improve R-L discrimi

nation, (g) to improve reaction/movement time, (h) to im

prove upper limb speed/dexterity, (i) to improve abdominal 

strength), and (j) to improve leg strength and power. A 

chart is presented in Appendix I which describes in detail 

how these objectives were met by both the experimental 

and control g roups . 

Lesson plans for the experimental groups were con

structed by the investigator and implemented by a graduate 

assistant in the physical education department of South

west Texas State University, both of whom were certified 

CCDE teachers. Lesson plans for the control groups, de

signed to meet the same instructional objectives, were 

formulated and taught by the regular physical education 

teache r. Sample l esson plans for th e experimental and 

control groups are included in Appendices J and K , re

s pectively . The complete set of lesson plans for both 

groups remains on file at Texas Woman's University, Denton , 

Texas. 

The experimental sensory-motor program was conducted 

on an enclosed stage area and adjacent c afeteria at 

Crockett Elementary School, San Marcos , Texas, 5 days a 

week , for 15 weeks from January 11, 1982, to May 21, 1982. 
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Time alloted for school holidays was not included in the 

15-week period . The daily 30-minute period for each 

experimental group consisted of developmental activities 

recommended by Snapp (1979). The lessons consisted of 

developmental exercises, deep pressure tactile stimulation, 

and crawling in specified patterns. The amount of t ime 

spent on each of these activities varied each day according 

to the physical abilities of the students. The teacher

student ratio was 1:15. The investigator monitored the 

program at least three times each week. 

The teacher for the experimental group was a 27 year

old Caucas ian female who held a bachelor's degree from 

Southwest Texas State University and was certified by the 

Texas Education Agency in elementary education and all

leve l physical education. She had 2 years of teaching 

experience at the elementary l evel . Her background in

cluded an additional 80 classroom and laboratory hours in 

CCDE instruction with certification. 

The r egular physica l education program was conducted 

in the gymnasium and/or asphalt slab area at Crockett Ele

mentary School , San Marcos , Texas, for the same time period 

as for the experimental group . The control groups ' classes 

were held for 30 minutes . The lessons consisted of warm-up 

exercises and stunts , low organization games , skill practice 
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at teaching stations, obstacle courses, and rhythmical 

and movement exploration activities. The control groups' 

activities were conducted according to the San Marcos 

Independent School District Physical Education Curriculum 

Guide for K-1 (Burruss & Cobarruvias, in press). The 

teacher-student ratio was 1:15. The investigator monitored 

the program at least three times each week. 

The teacher for the control group was a 39 year-old 

Caucasian female who held a bachelor's degree in physical 

education from Southwest Tex as State University and was 

certified by the Texas Education Agency for teaching at 

all l eve ls in physical education. Her teaching experience 

included 10 years at the elementary level and 5 years 

at the secondary level. 

Treatment of the Data 

The procedures that follow describe the treatment of 

the data. After the tests were scored , raw data for the 

pre-, mid-, and posttests were organized into appropriate 

tabular form for inclusion in Appendi ces F, G, and H, 

r espectively . Descriptive statistics including range , 

mean, standard deviation, and standard error o f th e mean 

were comp uted for age and seven dependent variables using 

the B~DP2D computer program (Dixon & Brown , 1979). The s e 



dependent variables were as follows: (a) Bruininks-

Oseretsky Test Short Form (BOT-SF), (b) Imitation of 

Postures (IP), (c) Crossing the Midline (CML) , (d) Bi

lateral Motor Coordination (BMC) , (e) Right-Left Dis

crimination (RLD) , (f) Standing Balance with Eyes Open 

(SBO), and (g) Standing Balance with Eyes Closed (SBC). 
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In order to examine the null hypotheses for the study, 

two-way analysis of variance with repeated measures was 

used. This particular statistical technique was selected 

as it allows the differences between pre-, mid-, and _post

test trials to be examined. The data were analyzed on the 

Digital Electronic Corporation, Model 20 computer of the 

Texas Woman 's University, Denton, Texas, by the Analysis 

of Variance and Covariance Including Repeated Measures 

Program (BMDP2V) created at the University of California 

at Los Angeles (Dixon & Brown, 1979). Tables for Chapter 

IV wer e developed foll owing the format recommended by 

Huck , Cormier, and Bounds (1974). Tables were develope d 

for motor performance and six dependent variables com

prising sensory integration. If significant (p < .01) 

differenc es were found , Tukey B post hoc multiple comparl

son t es ts were calculate d to determine where the signif i

cant differences occurred . The formula for the contrast 

value (C) is given in ppendix L . A matrix of cell means 



103 

indicating group and pre-, mid-, and posttest differences 

for each dependent variable was presented and appears also 

in Appendix L. 

The writing of the final report entailed submitting 

the chapters to the dissertation committee, making cor

rections in accordance with their suggestions, and revising 

each chapter. The findings of the study were presented 

and discussed, a conclusion was drawn, and recommendations 

for further studies were made. A summary, appendices, and 

references were included . An analysis of the findings of 

the investigation is presented in Chapter IV. 



CHAPTER IV 

PRESENTATION OF THE FINDINGS 

The results of the statistical treatment of the data 

are presented in Chapter IV. The problem of this study was 

to d e termine if p ar ticipation in the Chronologically Con

trolled Developmental Education (CCDE ) Sensory-Motor 

Pro gram would improve the motor p erformance and s e nsory 

integration o f academically handi capped and normal first

grade children. Two experimental groups (normal and ·aca

demically handicapped) participated in a sensory-motor 

program encompassing developmental e xe rcises, crawling, 

and deep pressure tactile stimulation (Snapp, 1979) com

prised of 30-minute s essions, 5 days a week, for 15 weeks. 

Two control groups (norma l and academically handicappe d) 

engaged in the regular physical education program during 

an equivalent period . 

Quantitative measures of motor performan c e were 

attained from pre -, mid-, and posttest scores on the 

Bruininks - Oseretsky Test Short Form (BOT - SF) c ontaining 

14 subtests . Measures o f sensory integration were derived 

from the Southern California Perceptual Motor Test (SC MT ) 

conta i ning six subtests . 

104 
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The findings of this study are arranged under the 

following principal headings: (a) Description of the 

Subjects, (b) Reliability and Objectivity Coefficients 

for the Data Collection Instruments, (c) Performance of 

the Groups on the Pre-, Mid-, and Posttests, (d) Exami

nation of the Hypotheses, and (e) Summary. 

Description of the Subjects 

The subjects selected for this study were 30 aca

demically handicapped and 30 normal first-grade children 

attending Crockett Elementary School, San Marcos, Texas, 

during the 1981-1982 academic year. All subjects were 

free from any physical impairment which would prevent 

active participation in the sensory-motor or regular physi

cal education programs. Additionally, all subjects were 

certified by the school nurse as free from visual and 

h earing acuity problems. Demographic data of the subjects 

are presented in Table l. 

Ins pection of Table l indicates that the distribution 

of boys and girls in each group was similar with the ex

ception of the experimental normal group which had 11 boys 

and four girls . Most of th e subjects in each group wer e 

of Hispanic origin . Children reading on grade level and 

below grade level were determined by an evalu tion team 
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Tab l e l 

Sex , Race , Reading Performance , and Age of Subj ects 

Experimental Control Experimental Control 
Variab le academically academically normal norma l 

handicapp ed handicapped 

ex 

Boys 7 7 11 . 8 

Girls 8 8 4 7 

Race 

Hispanic 11 14 8 9 

hite 2 1 7 6 

Blac k 2 0 0 0 

Re ad ing er f ormance 

On grade level 0 0 15 15 

Be l ow grade level 15 15 0 0 

Age (rno n hs ) 

85 . 47 8] .67 82. 40 82.9J 

so 5 . 18 5 . 19 2 . 80 J . 90 
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rather than through administration of a standardized test. 

This team included the principal, educational diagnos-

tician, and classroom teacher. The ages of the subjects 

in all groups were similar. 

Reliability and Objectivity Coefficients 
f or the Data Collection Instruments 

Reliability was determined by the intraclass reli-

ability method (Safri t, 1976) which utilized the RELSF.FOR 

intraclass reliability computer program (Kelly, 1980) and 

the BMDP2V (Dixon & Brown , 1979) computer program . Reli-

ability coefficients \vere calculated for the pretest 

scores of six subtests of the SCPMT and the composite 

score of the Bruininks-Oseretsky Test-Short Form . The 

reliability coefficients for the seven dependent variables 

in this study are presented in Table 2. 

Objectivity coeffici ents for the BOT-SF were deter-

mined by the inter-rater reliability formula (Safrit , 1976) 

using the B1DP2V computer program (Dixon & Brown, 1979). 

Objectivity coefficients for the SCPMT were attained by 

computing Pearson product - moment correlations using the 

Inte ractive Statistical Packages program REGRES . The ob -

jectivity coefficients for both tests are presented also 

in Table 2. 
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Table 2 

Reliability and Objectivity Coefficients for the 

Southern California Perceptual Motor Test and 

Bruininks-Oseretsky Test Short Form 

Evaluation 
Instrument 

Bruininks -Oseretsky 
Test Short Form 

Southern California 
Perceptual Motor Test 

Imitation of Postures 

Crossing Midline 

Bilateral Motor 
Coordina t ion 

Right-Left 
Discrimination 

Standing Balance 
Eyes Open 

Standing Balance 
Eyes Closed 

Reliability 
Coefficient 

n = 60 

.89 

.96 

.98 

.96 

.98 

.92 

.89 

Objectivity 
Coefficient 

n = 30 

.99 

.98 

.96 

. 9 5 

.97 

.99 

.94 

Table 2 reveals that the reliability coefficient for 

the BOT- SF composite score was .89. This correlation co-

efficient was similar to the r = . 87 obtained by Bruininks 

(1978) . The r eliability coefficients for th e SCPMT 
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subtests ranged from .89 to .98. The reliability co-

efficients computed on th~ SCPMT subtests in this study 

were higher than those obtained by Ayres (1968). The 

SCPMT was administered by two data collectors; however, 

the BOT-SF, comprised of 14 subtests, was administered by 

three data collectors. The objectivity coefficient for 

the three testers on the BOT-SF composite score was based 

on the pretes t data with two groups of the sample (~ = 30). 

The resulting correlation was .99. 

Performance of the Groups on Pre-, 
Mid-, and Posttests 

Descriptive data for the academically handicapped and 

normal first-grade children on the Bruininks-Oseretsky Test 

Short Form (BOT-SF) and six subtests of the Southern Cali-

fornia Perceptual Motor Test (SCPMT) are presented in 

Tables 3 and 4. The pre-, mid-, and posttest data for the 

four groups describe the performance over 15 weeks. 

Visual inspection of Table 3 reveals that the mid-

and posttest scores improved for all groups, although it 

is not known without a test of significance whether this 

occurred by chance. The standard deviations, which are 

measures of variability, ranged from 3.17 to 7.38. 



Groups 

EAH 

CAH 

EN 

CN 

Table 3 

Pe rformance o f Groups on the Bruini nks

Os e rets k y Test Short Form 
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Pre t e s t Mid t est Postte st 
M SD M SD M SD 

33. 00 5 . 5 4 36 . 13 7 . 38 43.67 7.23 

33 . 60 5. 4 0 40.00 6.61 44.80 4.44 

39 . 40 3 .87 43. 4 7 5.84 50 . 27 3.17 

39 . 33 6.32 46 . 60 5.64 50.60 6.60 

Visual inspection of Table 4 r eveals tha t the means 

for each subtest of the Southern Ca li f ornia Perc eptual 

Motor Test improved for most o f t h e g roups . I t is not 

known , however , without a test o f s ign ifi c an c e whe the r this 

o ccurred by chance . Mid - and p o s t test scores i mpro ved f or 

all groups on the standing balance (eyes open ) subtest ; 

improved or remained the same f o r three o f the f our groups 

on the imitation of postures , right - left discrimination , 

and standing balance (eyes open) subtests ; improved for 

two of the four groups on the bilateral motor coordination 

subtest; and improved for one of the four groups on the 

crossing the midline subtest . Decline s in performance 



Table 4 

Performance of Groups on the Southern Cali:ornia 

Groups 

EAH 
c j-f 

E 
c 

EAH 
CAH 
E! 
c 

EAH 
C H 
E 
c 

EAH 
CAH 
E 
c 

EAl! 
CA H 
E 
C! 

EM' 
CAH 
E 
c J 

Perceptual Motor Test 

Pr etest Mid test 
M SD M SD 

I mitation of Postur es 

l O. d? 
12 . 1 J 
14 .07 
12 .87 

2 . 92 
4 . J6 
J . 90 
5 . 19 

14 . 93 
1J. 7J 
15 .47 
15 . 47 

2 . 76 
J . JJ 
J . 74 
J . 52 

Crossing the lidline 

8 .87 
6 . 67 

1J . 60 
12 .07 

8 . 5J 
6 . 40 
8 . 07 

10. 60 

5 . 26 
4.7J 
J . OO 
5 . 16 

4 .41 
J .81 
J . 10 
J . 06 

10. 47 
8 . 60 

14 .40 
11 . 60 

6 . 50 
6 . 28 
J . 79 
6 . 00 

Coordinat ion 

7 .47 
7 . 5J 

11 . 27 
10 . 9J 

4 . 27 
4 . 14 
2.55 
J . )9 

Right-Le f t Di scrimination 

12. 20 
1J . 00 
14;JJ 
14 . 00 

5 .14 
5 . 22 
4 .45 
6 . 26 

1J . 00 
12. 9J 
15 . 9J 
15 . JJ 

5. 28 
5 . 71 
J . 49 
5 . 48 

Standi g Balance Eyes Open 

20 . 7 
46 . 40 
J5 . 67 
5J.40 

14 . JO 
44.17 
21 . 94 
4J . 7J 

2J . 27 
49 . 27 
64 .87 
78 . 60 

7 . 97 
J8 . 29 
62 . 7 
42 . J J 

S andi ~ a l ancc Ey es Clo e 

10 . 07 
7. 60 

1 . ') 7 
8 . 5) 

5. )l 
4 . 2 
8 . 
5 . 7J 

7.06 
4. )8 
8 . 70 
6 . 9 

Posttest 
M SD 

14 . 5J 
14 . 40 
16 . 9J 
15 . 60 

11 . 60 
7 . 87 

12. 80 
14 . 07 

8 . 40 
7 . 9J 
9. 60 

11 . 00 

14. 80 
12 . 40 
16 . 9J 
17 . 7J 

51.67 
64 . 9J 

10 . 47 
92 . 80 

12 . 0 
9 . 50 

22 . ~7 
9 . 47 

2 . )9 
2 . 41 
J . 49 
4 . 29 

6 . 24 
6 ~ 74 
4 . JJ 
4 . 16 

4 . 27 
4 . 06 
J . 8J 
J . 46 

4 . 89 
6 . 29 
J . 10 
2 .49 

J4. 77 
52 . 22 
60.JJ 
54.94 

6 . 29 
4 . 62 

1 . . 42 
4. 90 

lll 
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were more common from mid- to posttest than pre- to 

midtest. More decrements in performance were noted among 

the control groups than the e xper imental groups. The 

standard deviations were similar with the exception of 

the standing balance (eyes open) subtest. 

Examination of the Hypotheses 

On the pages which follow the hypotheses of the study 

are examined . Results of the t\vo-way analysis of variance 

and posteriori comparisons on the Bruininks-Oseretsky Test 

Short Form and six subtests of the Southern California 

Perceptual Mo tor Test are discussed. 

In Table 5 the findings o f the analysis of variance 

on the Bruininks - Oseretsky Test Short Form related to the 

following statistical hy potheses are presented: (a) There 

is no significant differ ence between the groups on the 

pre-, mid-, and posttest scores, (b) There is no signifi

cant difference b etween the pre-, mid-, and posttest 

trials, and (c) There is no significant interaction be

tween groups and trials. 

The F ratios of 8.46 for betwe en groups and 151.08 

for within groups were significant at the .00 1 l eve l. 

These findings led to the rejection of the hypotheses 

relating to the significant difference between groups and 
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Table 5 

Comparison of Groups, Trials, and Interaction 

on the Bruininks-Oseretsky 

Test Short Form 

Source df ss MS F 

Between 
Groups 3 19 56. 91 652.30 8.46* .001 
S(Groups) 56 4317.15 77.09 

Within 
Trials 2 3633.21 1816.61 151.08* .001 
Tr x Gr 6 98.74 16.45 1.37 .233 
Tr X S (Gr) 112 1346.71 12.02 

*p < .001. 

trials, respectively. Post hoc comparisons of mean differ-

ences (contrast value s) were computed to determine where 

the differences occurred and are presented in Tables 6 

and 7. All post hoc comparisons were calculated using the 

Tukey B procedure (Winer, 1971). The formula to determine 

th e contrast ratios (C) appears in Appendix L. 

Post hoc comparison of mean differences (contrast 

values) for the four groups on the BOT- SF indicated that 

the academically handicapped groups made significantly 
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Table 6 

Comparison of the Four Groups on the Bruininks-

Oseretsky Test Short Form Using the 

Tukey B Test 

Contrast Values 
Contrast Groups Pre Ivlid Post 

EAH vs . CAH . 60 3.87 1.13 

EAH vs . EN 6.40* EN a 7.34* EN a 6.60* EN a 

EAH vs . CN 6.33* cNa 10 .47* cNa 6.93* eN a 

CAH vs . EN 5.80* EN a 3.47 5.47* EN a 

CAH vs . CN 5.73* CNa 6.60* cNa 5.80* CNa 

EN vs . CN .07 3.13 .33 

*E < • o 1 . 

aThe significant difference favored this group . 

l ower (E_ < .0 1) scores than th e normal groups . This finding 

was expected since several authorities have reporte d that 

academically handicapped have lower motor ability than 

normal children . 

r o significant differences were found between the aca-

demically handicapped experimental and control groups-. 

This c a n be interpreted to mean that the CCDE Sensory- Motor 
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Program and the regular physical education program were 

equivalent in their ability to cause change in the 14 

motor abilities measured by the Bruininks-Oseretsky Test 

Short Form . 

A comparison of the three trials on the BOT-SF is 

p r e s e nted in Table 7. Information relative to the hyp o-

the sis that ther e is no signi f icant difference between 

pre-, mid-, a nd posttest trials i s revealed. 

Tab l e 7 

Compa rison of the Three Trials on the 

Bruinin k s-Ose retsky Test Shor t 

Form Us i ng the Tukey B Test 

Contrast Grou ps Contrast Va l ues 
EAH CAH EN CN 

Pre v s. Mid 3.13 6.40* 4.07 7.27* 

Mid vs . Post 7.54 * 4.80 6.80* 4.00 

Pre vs . Post 10.67* 11.20* 10.87* 11.27* 

*p < • 01 . 

Si g n if ica nt i mpr ovement from the pre - to mid t e st wa s 

noted only f o r the aca d emically handi c apped and norma l 

c o n trol groups . Apparently the CCDE Se nsory - Moto r Program 
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takes at least 15 weeks before significant changes in 

motor performance will occur for both normal and academi

cally handicapped children. Significant improvement from 

mid- to posttest was noted for the academically handicapped 

and normal experimental groups. Significant improvement 

from pre - to posttest was noted for all four groups. The 

null hypothesis that there is no significant difference 

b etween pre-, mid-, and posttest trials was rejected. 

Included also in Table 7 is information for exami

nation of the research hypothesis: The CCDE Sensory-Motor 

Program as measured by the Bruininks-Oseretsky Test Short 

Form will enhance the motor performance of academically 

hand i capped and normal first-grade children. This enhance

ment will be documented by significant difference between 

pre- and midtests for the normal children and by signifi

cant difference between pre- and posttests for the aca

demically handicapped children . This hypothesis was re

jected since only part of the groups exhib ited the learning 

pattern expected from pre- to rnidtest and from mid- to 

posttests . 

The findings of the analysis of variance on the six 

subtests o f the Southern Californi a Perceptual Motor Test 

r elated to the fo llowing null hypothe ses are presented in 

Table 8 : (a) There is no significant difference between 
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Table · 8 

Comparison of Groups, Trials, and Interaction on 

the Southern California Perceptual Motor Test 

Sour c e d f ss MS F E. 

Imitati on of Posture s 

Between 
Groups 3 136~11 45.37 2.01 .123 
S (Gr ) 5 6 12 63.64 22.57 

Within 
Tria ls 2 287.43 143.72 16.98** .001 
Tr x (Gr ) 6 36.88 6.15 .73 .630 

Cross ing the Midline 

Between 
Groups 3 923~88 307.96 6.66** .001 
S ( Gr) 5 6 2591.33 46.27 

With i n 
Trials 2 53.6 3 26.82 1. 40 .251 
Tr x (Gr) 6 102.23 17.04 0.89 . 50 4 

Bil a t e ral Motor Coordination 

Between 
Groups 3 33 7. 24 112 . 41 3.7 1 * . 01 7 
S (G r) 56 169 7. 33 3 0. 31 

Within 
Tria l s 2 30 . 18 15 . 09 2 . 51 . 08 5 
Tr X (Gr ) 6 77 . 16 12 . 86 2. 14 .0 54 

*:e. < . 01 ; **2. < . 001 . 
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Table 8--Continued 

Source . df ss . MS F E. 

Right-Left Discrimination 

Between 
Groups 3 324.33 108.11 3.07 .035 
S (Gr) 56 1968.89 35.15 

Within 
Trials 2 130.83 65 . 42 3.40 .037 
Tr X (Gr) 6 84.59 14.10 0.73 . 625 

Standing Balance (Eyes Open) 

Between 
Groups 3 49365.75 16455 . 25 4.70* .005 
S (Gr) 56 196088.53 3501 . 58 

Within 
Trials 2 47661.03 23830.52 22.80** . 001 
Tr X (Gr) 6 11980.30 1996.72 1.91 .085 

Standing Balance (Eyes Closed) 

Between 
Groups 3 2161.17 720.39 8.79** . 0 0 l 
S (Gr oups) 56 4589.16 81.95 

Within 
Trials 2 657.08 328.54 8.50** .001 
Tr X (Gr) 6 519.94 86 . 66 2.24 .044 

*E. < . 01; **E. < .00 1 . 
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the groups on the pre-, mid-, and posttest scores, 

(b) There is no significant difference between the pre-, 

mid-, and posttest trials, and (c) There is no signifi

cant interaction between groups and trials. 

In the section which follows these null hypotheses 

are discussed separately for each subtest. Tukey B post 

hoc comparisons are presented in Tables 9 to 15 in order 

to show s pecifically where significant differences lay. 

Whe n a ppropriate , the research hypothe sis pertaining to 

amount of time require d for sig nificant diffe rences to 

occur is accepted or r e jected at the end of the discussion 

of a subte st. 

On the imitat i on o f postures subte st a study of 

Tab le 8 r eveals a s ignificant di f f e renc e (F = 16.98, 

£ < .001) between the trials. rhe null hypothes is that 

t here i s no s ignifi c an t di ffe renc e b etween t h e pre-, mi d-, 

and posttest tri a l s o n t he imita tion of posture s s ubtes t 

i s thus rejected . Th e f indings of a post hoc compari s on 

of mean differences t o dete r mine whi ch t ria l s were s ig 

nificantly different appear in Tab le 9. Only one sign i f i 

cant difference is found in Table 9 . The experimental 

academically handicapped group impro ved significantly f r om 

the pre - to midtest . 
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Table 9 

Comparison of the Three Trials on the 

Imitation of Postures Subtest 

Using the Tukey B Test 

Contrast Value s 
Contras t Groups EAH CAH EN CN 

Pr e vs . Mid 4.06 * 1.60 1.40 6.60 

Mid vs . Post -.40 .67 1.46 .13 

Pre vs . Po s t 3.66 2.27 2.86 2.73 

*p < • 01. 

In Tab l e 9 i nfo r ma t i on is p r esente d a lso f or the exami-

nation of the r esearch hypo thes i s : The CCDE Sens o ry - Motor 

Program as measur ed b y t h e Southern Ca l iforni a Perc e ptua l 

Motor Test wi ll enhanc e the sensory integration of a c a -

demically handicapped and normal first - grade c hildren . Th is 

enhanceme nt will be documented by significant difference 

between pre - and midtests for the n o rma l children and by 

significant difference between pre - and posttes ts for the 

academically handicapped children . This hypothesis was 

rej e cted for the imitation of postures subte st . 

The F ratio of 6 . 66 in Table 8 indicates a significant 

( 12_ < . 001) difference between groups on the crossing the 
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midline subtest. This led to the rejection of the hy-

pothesis that there is no significant difference between 

the groups on the pre-, mid-, and posttest scores of the 

crossing the midline subtest. 

In Table 10 the post hoc comparisons of the mean 

differences on the crossing the midline subtest indicated 

significant differences only on the pretest between the 

control normal and academically handicapped groups, favor-

ing the normal group. This revealed that these groups were 

significantly different (i.e., not equated) at the begin-

ning of the 15-week experimental period . 

Table 10 

Comparison of the Four Groups on the Crossing 

the Midline Subtest Using the Tukey B Test 

Contrast Values 
Contrast Group s Pre Mid Post 

EAH vs. CAH -2.20 -1.87 -3.73 

EAH vs. EN 4.73 3.93 1.20 

EAH v s . CN 3.20 1.13 2. 4 7 

CAH vs . EN 6.93* EN a 5.80 4.93 

CAH vs . CN 5.4 0 3 .00 6. 2 0 

E vs . CN -1.53 -2.80 1.27 

*E < . o 1 . 

aThe significant difference favored t h is group . 
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On the bilateral motor coordination subtest an F 

ratio of 3.71 in Table 8 revealed a significant (p < .01) 

difference between groups. The post hoc comparison of 

mean differences is presented in Table 11. 

Table 11 

Comparison of the Four Groups on the Bilateral 

Motor Coordination Subtest Using the 

Tukey B Te st 

Contrast Values 
Contra st Gr oups Pr e Mid Post 

EAH vs. CAH -2.13 .06 -.47 

EAH v s. EN -.46 3.80*ENa 1.20 

EAH vs . CN 2.07 3.46*CNa 2.60 

CAH vs . EN 1.67 3.74*ENa 1.67 

CAH vs . CN 4 .20*CNa 3. 4 0 3.07 

EN vs . CN 2.5 3 -. 34 1. 40 

* e._ < .0 1 . 

aThe significant difference favored this group . 

The post hoc comparisons for the four groups on the 

bilateral motor coordination subtest indicated that in 

three of four comparisons the normal groups made 
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significantly higher ·(£ < .01) scores than the academi

cally handicapped groups on the midtest; however, this 

finding was not applicable to the posttest. No signifi

cant difference between groups on the posttest indicated 

that neither the sensory-motor or the regular physical 

education programs had lasting effects on the children in 

the improvement of bilateral motor coordination. 

On the right-left discrimination subtest no signifi

cant differences (p < .01) were found in Table 8. It 

appears that neither the sensory motor program nor the 

regular physical education program contributed to the 

children's ability to distinguish between right and left. 

The hypotheses of no significant difference between groups 

and trials pertaining to the right-left discrimination 

subtest were accepted. 

On the standing balance (eyes open) subtest a sig

nificant F ratio of 4.70 in Table 8 revealed a significant 

difference between groups. This finding led to the re

jection of the null hypothesis that there is no significant 

difference between the groups on the standing balance 

(eyes open) subtest. The post hoc comparisons of mean 

differences were calculated to determine which means were 

significantly different . 
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Table 12 

Comparison of the Four Groups on the Standing 

Balance Eyes Open Subtest Using the 

Tukey B Test 

Contrast Values 
Contrast Groups Pre Mid Post 

EAH vs. CAH 25.93 26.00 13.26 

EAH vs. EN 15.20 41.60 52. 80*ENa 

EAH vs . CN 32.93 55.33*CNa 41.13 

CAH vs. EN -10.73 15.60 39.54 

CAH vs. CN 7.00 29.33 27.87 

EN vs. CN 17.73 13.73 -11.67 

*E < .01. 

asignificant differences favored this group . 

In Table 12 differences are noted between the academi-

cally handicapped experimental group and the normal control 

and normal experimental groups , in favor o f the normal 

groups . This finding was expected as it is well substanti -

ated in th e literature that acad emically handicapped chil -

dren have difficulty on balance items of motor fitness 

tests (Bruinink s & Bruininks , 1977) ; however , in this study 
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there were no significant differences in balance on the 

pretest. The significant difference on the posttest be-

tween the two experimental groups, in favor of the normal 

group, indicates that the CCDE Sensory-Motor Program may 

enhance the ability of normal children more than academi-

cally handicapped children during a 15-week program. This 

finding is unusual in that the CCDE Se nsory-Motor Program 

was designed primarily to improve the motor performance of 

academically handicapped children. 

A comparis on of the three trials on the standing 

balance (eyes open) subtest is presented in Table 13. 

Table 13 

Comparison of the Three Trials on the Standing 

Balance Eyes Open Subtest Using 

the Tukey B Test 

Contrast Groups 
Contrast Values 

EAH CAH EN CN 

Pre vs . Mid 2.80 2.87 29.20 25.20 

Mid vs . Post 2 8. 4 0 15.66 39 . 60 14.20 

Pre vs . Post 31 .20 18 .53 68.80* 39.40 

*E < . 01. 



Comparison of the three trials in Table 13 revealed 

specifically where the significant differences between 

pre-, mid-, and posttest trials on the standing balance 
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(eyes open) subtest occurred. The CCDE Sensory-Motor 

Program contributed to the improvement of balance from 

pre- to posttest for the normal but not for the academi

cally handicapped group. 

On the standing balance (eyes closed) subtest, there 

are two significant F ratios, 8.79 and 8.50 in Table 8. 

These indicate significant differences (~ < .001) between 

the groups and the trials and led to the rej ection of the 

null hypotheses. A comparison of the four groups on the 

standing b alance (eyes clos ed) subtest is presented in 

Table 14. 

Significant differences occurred only between the 

control academically handicapped group, the control normal 

group , and the experimental normal group. On the midtest 

significant differences occurred between the control aca

demically handicapped and the experimental normal groups , 

favoring the children in the CCDE program . 

On the posttest significant differences were found 

between the two normal groups , favoring the experimental 

normal group . This finding indicates that the CCDE Sensory 

Motor Program may be more beneficial than regular physical 
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education in the development of balance skills with eyes 

closed for normal children. 

Table 14 

Comparison of the Four Groups on the Standing 

Balance Eyes Closed Subte st Using 

the Tukey B Test 

Contra st Va lues 
Cont rast Gr oup s Pr e Mid Post 

EAH v s. CAH -2.47 -3.00 -2.80 

EAH vs . EN 1.20 7.07 9.87* EN a 

EAH v s. CN -1.54 -1.53 - 3 .13 

CAH vs . EN 3.67 10.07*ENa 12.67*ENa 

CAH vs . CN . 9 3 1.47 .33 

EN vs . CN - 2 .74 -8.60 -13.00*ENa 

*e.. < .01. 

aThe significant difference favored this group . 

Other significant differences on the posttest were 

noted between the academically handicapped and normal 

groups . Although no significant differenc es were noted 

on the pretest in this study , the literature indicates the 

superior motor performance o f normal vs . academically 

handicapped children (Pyfer & Carlsen, 1972) . 
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A comparison of the three trials on the standing 

balance (eyes closed) subtest is presented in Table 15. 

Only one significant difference is revealed in Table 15; 

it is for the experimental normal group from pre- to post-

test. Apparently the CCDE Sensory-Motor Program takes at 

least 15 weeks before significant changes in balance (eyes 

closed) will occur for normal children. The time required 

for significant improvement in balance for academically 

handicapped children in the CCDE Sensory-Motor Program or 

regular physical education program was not determined in 

this investigation. 

Table 15 

Comparison of the Three Trials on the Standing 

Balance Eyes Closed Subtest Using 

the Tukey B Test 

Contrast Values 
Contrast Groups EAH CAH EN CN 

Pre vs . Mid 2.53 2.00 8.40 2.54 

Mid vs . Post .00 .20 2. 80 -1. 60 

Pre vs . Post 2.53 2 . 20 11.20* . 94 

*E < . 01. 
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Summary 

Significant differences were found between groups 

and between trials on the Bruininks-Oseretsky Test Short 

Form and on four of the six subtests of the Southern Cali-

fornia Perceptual Motor Test. Of the significant differ-

ences between groups, most indicated differences between 

the academically handicapped and normal groups. Only one 

significant difference was found between the experimental 

and control groups. This was on the standing balance (eyes 

closed) subtest of the SCPMT and favored the experimental 

normal group. 

Significant differences between trials were found on 

t he Bruininks -Oseretsky Test Short Form and three of the 

six subtests of the Southern California Perceptual Motor 

Test. Of these differences, the BOT-SF was the only test 

in which all groups improved significantly (£ < .01) from 

pre- to posttest. 

No significant (£ < .01) interactions b e tween groups 

and trials were noted on any of the dependent variables. 

In summary , the findings indicate that the CCDE Sensory

Motor Program and r egular physical education are equally 

effective in the enhancement of motor performance as 

measured by the Bruininks-Oseretsky Test Short Form . 
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Neither program seems to enhance sensory integration as 

measured by the Southern California Perceptual Motor Test 

with one exception. The CCDE Sensory-Motor Program was 

better than the regular physical education program in the 

improvement of standing balance (eyes closed) for normal 

children. 

In Chapter V, as summary of the study, a conclusion 

based on the finding s, and recommendations for further 

studie s will be pres e nted. 



CHAPTER V 

SUMMARY, CONCLUSION, DISCUSSION, 

AND RECOMMENDATIONS 

The problem of this study was to determine if partici

pation in the Chronologically Controlled Developmental 

Education (CCDE) Sensory-Motor Program would improve the 

motor performance and sensory integration of academically 

handicapped and normal first-grade children. Two experi

mental groups participated in a sensory-motor program of 

developmental exercises, cr~wling patterns, and deep 

pressure tactile stimulation (Snapp, 1979) for 30 minutes 

a day, 5 days a week, for 15 weeks. During the same period, 

two control groups participated in a regular physical edu

cation program. The four groups, each comprised of 15 

children, attended Crockett Elementary School, San Marcos, 

Texas , during the 1981-1982 academic year. Lesson plans 

for the experimental groups were constructed by the investi

gator and implemented by a graduate assistant in the physi

cal education department of Southwest Texas State Uni

v ersity . Both persons were certified CCDE teachers. 

Lesson plans for the control groups, designed to meet the 
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same instructional objectives, were formulated and taught 

by the regular physical education teacher. Both programs 

were administered with a 1:15 teacher-student ratio. 

Quantitative measures of motor performance were 

attained fr om pre-, mid-, and posttest scores on the 

Bruininks-Oseretsky Test Short Form (BOT-SF), containing 

14 subtests. Measures of sensory integration were derived 

from the Southern California Perceptual Motor Test (SCPMT), 

containing six subtests. Data were collected by four 

trained assistants and the investigator. The scores were 

treated statistically by two-way analysis of variance with 

repeated measures on the Texas Woman 's University DEC 

System 20 computer. The post hoc test used was the Tukey 

B. Findings were reported with respect to the efficacy 

of the CCDE Sensory-Motor Program proposed by Snapp for 

improving motor performance and sensory integration of 

academically handicapped and normal first - grade children. 

Summary of Findings 

Following is a summa ry of d e cisions to accept or re

j ect the hypotheses of the study based upon statistical 

findings . 



Statistical Hypotheses Pertaining to the 
Brulninks-Oseretsky Test Short Form 
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There is no significant difference between the groups 

on the pre-, mid-, and posttest scores of the Bruininks-

Oseretsky Test Short Form. Rejected. 

There is no significant difference between the groups 

on the pre-, mid-, and posttest trials on the Bruininks-

Oseretsky Test Short Form. Rejected. 

There is no sig nificant inte raction between groups 

and trials on the Bruininks-Oseretsky Test Short Form. 

Accepted. 

Statis tical Hypotheses Pertaining to the 
Southe rn Cal ifornia Perceptual Motor Test 

The following h ypothesis was tested separate ly for 

each of the six subte sts: There is no significant dif fer -

ence b e twee n the groups on the pre-, mid-, and posttest 

scores . 

Imitation o f Postures subtes t--Accept e d. 

Crossing the Mid line subte st--Rejected . 

Bilateral Motor Coordination subtest--Rejected . 

Right - Left Discrimination subtest--Accepted . 

Standing Balance (Eyes Open) subtest--Rejec t e d . 

Standing Balance (Eyes Clos ed) subtest--Rejected . 
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The following hypothesis was tested separately for 

each of the six subtests: There is no significant differ

ence between the pre-, mid-, and posttest trials. 

Imitation of Postures subtest--Rejected. 

Crossing the Midline subtest--Accepted. 

Bilateral Motor Coordination subtest--Accepted. 

Right-Left Discrimination subtest--Accepted. 

Standing Balance (Ey es Open) subtest--Rejected. 

Standing Balance (Eyes Closed) subtest--Rejected. 

The f ollowing hypothesis was tested s eparately for 

each o f the six subtests: There is no significant inter

action b e tween groups and trials. Accepted for all six 

subtests. 

Research Hypothe ses 

The f ollowing research hyp othese s were examined. 

1. The CCDE Sensory-Motor Program as measur ed by the 

Bruininks -Os eretsky Test Short Form (BOT-SF ) will e nhan c e 

the motor performanc e o f academi cally handicapped and 

normal first - grade children. This enhancement will be 

documented by a significant diffe rence between pre - and 

midtests for the normal children and by a significant 

difference between pre - and post tests f o r the a cademically 

hand i capped children. The hypothesis was rejected since 
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only part of the groups exhibited the learning pattern 

expected from pre- to midtest and from mid- to posttests. 

2. The CCDE Sensory-Motor Program as measured by 

each subtest of the Southern California Perceptual Motor 

Test (SCPMT) will enhance sensory integration of aca

demically handicapped and normal first-grade children. 

This enhancement will be documented by a significant 

difference between pre- and midtests for the normal chil

dren and by a significant difference between pre- and 

posttests for the academically handicapped children. The 

hypothesis was rejected. 

Conclusion 

Within the limitations of this study, it was concluded 

that participation in the CCDE Sensory-Motor Program and 

regular physical education are equally effective in the 

enhancement of motor performance of first-grade academically 

handicapped and normal children. Neither program seems to 

enha nce sensory integration with one exception. The CCDE 

Sensory-Motor Prog ram is better than regular physical edu

cation in the improvement of standing balance (eye s clos e d) 

for normal childre n who score b e low average on Ay r e s' norms 

on this i t e rn. 
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Discussion 

The results of this study indicated that there was a 

significant difference (£ < .01) between academically handi

capped and normal children in motor performance as measured 

b y the BOT-SF (Bruininks, 1978). This finding was con

sistent with the research of Cruickshank (1967) and Bruin

inks and Bruininks (1977). Moreover, it should be noted 

that on the BOT-SF pretest , all groups were below the 50th 

percentile on the norms (Bruininks, 1978). Previous re

search by Lipton (1970), Walton (1974), and Lamport (1974) 

substantiated the fact that academically handicapped youth 

can improve motor performance as a result of participation 

in a care ful ly planned program of physical education . The 

results of this study were consistent with previous re

s earch . The results indicated also that a CCDE Sensory

Motor Program of at least 15 weeks duration could also im

prove motor performance of both normal and academically 

handicapped first-grade children . 

Neither the CCDE Sens ory - Motor Program or regular 

physical education seemed to enhance sensory integration as 

measured by the SCPMT (Ayres , 1968) with one exception . The 

CCDE Sensory - Motor Program was better than regular physical 

education in the improvement o f standing balance (eyes 
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closed) for normal children. One explanation for this may 

relate to the pretest means on the SCPMT. Compared with 

the norms (Ayres, 1980), all groups were average or above 

average on the subtests of the SCPMT except for standing 

balance (eyes closed) in which all groups were below aver

age. This seems to imply that the groups may not have 

needed special training like the CCDE Sensory-Motor Program, 

which was directed toward sensory integration except for the 

remediation of their deficit. 

Although Snapp (1979) recommends his program for all 

first-grade classes , this investigator, on the basis of the 

findings of this study, believes that the CCDE Sensory-Motor 

Program may not benefit all first-grade children . Specifi

cally it does not seem to benefit children who score average 

or above on the SCPMT. Further research is necessary to 

d etermine the characteristics of children who would receive 

the g r eatest benefit from the program. 

Several other factors may have contributed to the find

ing that academically handicapped and normal children ex

posed to the CCDE Sensory-Motor Program did not differ sig

nificantly at the end of the experimental period from their 

r espective control groups . The random assignment of sub 

jects to groups ln this study failed to result in equality 

with respect to racial background , reading performance , 
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and sex. This problem could have been averted through the 

use of a randomized block design. 

Most of the subjects in the academically handicapped 

groups were Hispanic. It is possible, therefore, that their 

classification as academically handicapped, . which was 

based on their below average r eading performance, may not 

have been a valid indicator of neurological dysfunction. 

Their failure to read at grade level may have reflected 

cultural rather than neurological differences. It should 

be noted, however, that the diffe rence between the number of 

Hispanic children in the exper imental and control groups was 

not statistically different. It should b e noted, also, 

that the percentage of Hispanic, White, and Black individuals 

in the sample were representative of the total school popu

lation which was 65 % Hispanic, 31 % White, and 4% Black. 

Another factor which may have weakened the effectiveness 

o f the CCDE Sensory-Motor Program was the delimitation 

established in Chapter I that the program would be conducted 

in an educational setting where strict environment controls 

could not b e enforced . Accord ing to Snapp (1979), the CCDE 

Program should not be imp lemented without strict environ

mental controls . Because the sensory-motor clas ses were 

h e ld immediate l y after lunch on the stage area adjacent to 

t he cafe t e r i , di ff iculties were encounted b e caus e o f 



139 

inadequate space, inability to darken the area, and ex

traneous noise. Modification of the program was necessary 

in the public school setting. 

Additionally, because of decisions to examine the 

hypothesis related to the midtest, a CO-ANOVA could not be 

us ed . The analysis of variance with repeated measured did 

not control for lack of equality of the groups at the begin

ning of the study on the BOT-SF and two subtests of the 

SCPMT. The multivariate CO-ANOVA could not be used because 

o f its lack in identifying pre- , mid-, and posttest differ

ences . Therefore , limitations imposed by the statistical 

design itself , failing to control for the inequality of 

the groups on the pretest, may have affected the results 

o f the study. 

Recommendations for Further Studies 

Recommendations for future research are based on the 

find ings of this study. Similar investigations should b e 

conducted : 

1. Utilizing different data collection instruments. 

2 . Sele cting subjects drawn from other specific edu 

cationa l classifications such as mild mentally retarded , 

Down ' s syndrome , and minimal brain injured populations . 

3 . Examining different age leve ls, particularly 

younger children . The literature recommend s that changes 



in motor proficiency as a result of participation in 

sensory-motor programs are more likely to occur with 

younger children because of the greater plasticity of 

the nervous system. 
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4. Administering the program with a smaller (1:1 or 

1:5) teacher-student ratio, particularly for severely or 

profoundly retarded individuals. 

5. Comparing the CCDE Sensory-Motor Program with 

other programs which purport to improve sensory integration. 



APPENDIX A 

PER MISSION FORM AND I NFORMATIVE LETTER 



ADM INISTRATIVE OFFICES 

i
------- 501 SouTh L.B.J. Drive • P. 0. Box 1087 

San Marcos, Texas 78666 

~ 51 2/ 392-81 4 1 

. December 18, 1981 

l'Irs. Dawn A. White 
P.O . Box 44 
San Harcos , T~xas 78666 

Dear Nrs. White : 

Your request to conduct a research project concerning the effective
ness of a Sensory Motor Physical Education Program has been approved. 

It is understood that the project will be conducted a t Cr ockett 
El ementa r y School, under t he guidelines established by the principal, 
Dr. LaRue Miller . 

We woul d be most pleased to receive a copy of the results . 

Sincerely , 
J ' 

J/t~ !v'c[.!c--t'2--?~0 
Don iolilliams 
Assistant Superin t endent 

for Personnel and Adminis tr a tion 

D'..J/nm 
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January 5, 1982 

Dear Parents: 

As a part of the regular physical education program, 

we will be providing additional and specialized physical 

education activities. The purpose of these activities is 

to find out how physical education can help students 

learn better in school. 

Your child has been selected to participate in this 

program. The activities will be conducted as a part of 

your child 's regular physical education class. The teacher 

will be r~s . Dawn Logan. 

If you have any questions, please feel free to contact 

me. 

LR. : kes 

Sincerely, 

i{~~~?;:1(~al 
Crockett Elementary School 
lJOO Girard Street 
San Marcos, Texas 78666 



APPENDIX B 

DIRECTIONS FOR THE BRUININKS - OSERETSKY 

TEST SHORT FORM 



Directions for the Admi~ist~ation of the 

Bruininks-Osaretsky Test Sho~t Form 

The fo11owir..g test directions are parapr.rased ..:ro:-:1 the 

3ruin.in;{s-Oser:tsky Test Manual (3ruininks, 1978). 

Directions f~r the 14 subtests on the Short ?arm are 

included in Appendix B . 

S '32S~ ls ~un:-~i:-:ES Speed 3.r:d A~i~ity 

GErfE~AL DI:{E8TIO:IS 

1. Require the subject to wear tennis or cre?e-soled s~oes. 

2. Ad~inister the subtest in a large area that is free of 

obstacles ar.d hazards and th3. t has a nonslippe:·y su!·face. 

A wooden floor i s preferable. If a wooden floor· is no• 

available, a concrete or asphalt floor may be used. 

Reduce any slipper·iness by sweeping •he surf3.ce. 

J. ?repa!'e the running course as shown in Fi~ure 1. !'he 

lines to be mar~ed on the runnin~ co~rse 3.!'e labeled on 

the tape measure . 

a. Place a 1-yard piece of masking tape or: ~he floor to 

mark the start-fir..ish lir.e. 

b. Tape the metal pull o! the ~ape ~easure to the cent e r 

of the s~art/:in:sh line. Pul_ the :ape mea5~~e ou· 

to the timing lir:e and place a 6- inch piece of ~as~: n ~ 

~ape on the floor. 

c. ':'ape the " eta_ pull of tr.e tape measure to t he ce:1: e =-

of t~e ti~:~g l i ne an l the ta ~ e ~ e asu~e a ut to 
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the end li~e . Place a 1-yard piece of mas~ing tape 

on the floor. 

d. Place t he bloc~ or. the e~d line. 

y,,,,9 Lmf' 
(5o~ . or I$. ]Cffl } 

Run~in£ Sn e ed and A~il~ty 

Layout ot runn1.ng c ourse Suctes! 1 

ri gure 1 
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The subject runs to the end line, picks up the block, and runs 

back ac~oss ~ he start/fin:sh line. The sub ject i s tiwed 

be :·.,.een : h e first ar.d last crossings of the ti:ning line. 

Trialss 2 

Acmir.:ste ring and Re cording 

s tand beside the ti~ing line and have ~ h e subject stand 

behind : he start/: inish line . Says HW her. I say 'Cn your 

ma r k , g~t set , go,' r un as :ast as you can to :he bloc~. 

pick it up , and bring it bac~ acros s this l~ne. Don 't 

slow dow~; r un : as : ac~oss th~s line . · on your ~a ~k. get 

set, go !" 

S~ar-: :he ·,...a:ch when: e suo·ect c~osses the ti..ui:-:g lir.e 

and s:op : he wa:c when the s~bject cros ses the ti m~:-:g 

1:ne wi -: h the block . If :~e Su~ject s lows down as she or . 



he app~oaches the ti~ir.g line. remi~d the subjec~ to con~i~ue 

to run fas~ across the start/finish line. Start the trial 

over if -.:he subject: (a) stumbles or falls, (b) ~ails to 

pick up the blpck, or (c) drops the block before crossing 

t!:e t:_.~ir.g line. On the seco:-:d trial, encourage the si.lbjec~ 

to run faster. Record the time to the nearest 0.2 seco~d in 

tr.e appr-opriate space on tr.e Ind i\· .:.dual Record :orm. If 

t:-.e har.d o-t t he stopwatch is '::::etwee:1 two r.l..:ITl~ers, recc!"'::! the 

higher ~umter. 

Su3 :SS~ 2, oalance 

GE:f2~AL DiiE C'!'I ONS 

1. Requi re the st.<bjsct to wea: te;..nis or crepe-soled 

shoes. 

2. Pr:pare the ta=5et and bclance bea~ as shewn in 

Fi5•1re 2. 

a. Fast en ... he target to the wall ·.vi th masking "::c:. pe 

so that the lowest poir.t on t!'le circu..'71:~::-en ce :..s 

at the sub~ect 's eye leve_. 

b. P ace balance be~'71 in ~on~ of the targe t ab ot.<~ 

1 _~e e t .z-rc. the wal _. The balar.ce bea:7l shct.<ld 

J . Fer a __ ite!JS , sta.I".d :--~xt :o the s ut j:c: :.:> cbs er·: ::: 
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4. For all items, ad~inister a second trial only i~ ~~e 

subjec~ coes r.ot ac~ieve a maxLT.urn score on the fi~st 

trial. When a second trial is necessary, the subject's 

errors s hould be pointed out before the second trial is 

ad:ninistered . 

stanc:ng on Prefe~~ed Leg on ?alar.ce 3eam 

~he sub je ct star.ds on ?~eferred le5 on t he t~lar.8e :ea~. 

_ oo~i:-:5 at the tar5e: with ~ar.cs cr. hi?S , ar.c with ot~er 

~eg bent so t ~at ~t is para ~ le~ to the f:ocr . ~he sub~ec : 

must :naintain the position for 10 seconds to achieve a ~axi~ 

mu:n score. 

Tria ls , 2 Acminister a seccr.c trial only if the sub ject does 

not achieve a max~um scor~ on the ; :~st trial. 

Admin:stering and ~ecord:ng 

"S:and 

on the bea:n on your (right/lef t ) leg and raise your ot her 

leg like th:s (demonstrate). Place your ~ands on your hips 
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and _ook at the target . Stand li~e t his un:il I :e:_ you :o 

stop ." If necessary, hel: sub~ect ac~i~ve t~e correct :osition . 

::e g ir. t :...-:1 i:-:g as soon as posit :on is ac h ie·.red a .- d :·er.:.:.:-.d 

s utjec t as needed to ~ee, ~ands or. hips and t o look at :arge: . 

s_:ght swaying ·s ac:e~:~ble. A-:ow on_y or.e warnir.g : o 

kee? t he r~:sed leg ;aral_e :o :~e ~ loor (or above a ~5 ar.g:~). 



Afte~ , lO seconds, tell the subject to stop. Stop the trial 

anu reco~J the time before 10 seconds if the subJec~: (a) 

drops the raised leg so that it touches the floor, (b) drops 
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t~e raised leg below a 45 angle after one warning, (c) hooks 

t he raised leg behind the supporting leg, or (d) shifts the 

supporti~g foot out of place. on the Individual Record 

Form, record to the nearest second the tL~e that the subject 

ma:n t ains the co~rect position. 

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

-- ---
---

I 
I 
I 
I 
I . 

I 

Stand•ng on cre ter reo teg on wat •ng hne or !:lalance bt!am 
Suotest 2: 

?igure 2 



wa~ki~e ?orwa:d ~eel-to-Toe on Balance oeam 

The subject walks forward on the balance beam heel-to-

toe, with hands on hips. The subject must make 6 consecutive 

st~ps c0rrec~J . y to a~hieve a maxi~um ~core. 

Trials: 2 Administe~ a second trial only if the subject 

does not achieve a ~aximum score on the fi:st trial. 

Adr:linisterir.g and RecOrding 

Place t~e bal~~c9 bea~ in the designated position. Have 

-che subject sta.'1d at one end of the· bec.n. Say: "Place your 

feet on the bea~ l~ke this (der:1onstrate a heel-to-toe s tance). 

Place your hands on you= hips. When you walk down the bea.~. 

hit the toe o s- your back foot with the heel of your fran t 

feat (demonst~ate). Wa_k to the end of the beam. Reme~ber, 

keep your feet on the beam and you= hands on your hips as you 

walk. Ready, oegi~." s·and at one side of the beam and 

count the subject's ste?S, keeping track of both correct 

and i~correct steps. A step is incorrect if the subject, 

(a) does not touch the heel of the front foot to the toe 

of t~e back foot, or (b) moves the back foot forwa~d to touch 

the hee_ of tr.e front foot. ?.emind the subject as needed ~o 

wa_k ~ee_-to-toe and to kP.ep hands on hips. A~te~ six steps 

r,ave bee:t taken, te-~ the s~bject to stop. r:- t~e suoject 

P-~ces or.e or :ot h feet cornplete~y o::- :he bea~ befo:e taki~s 
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six s:eps, stop the trial and record the r.umber of steps 

taken on the beam. on the Individual Record Form, record the 

number of correct and ir.correct steps. Use "1" for correct 

steps and "0" for incorrect steps. 

SU3~ST J, Bila~e~al Coordination 

~apping Feet Alternately While ~aking C~rcles wit~ ?i~~e~s 

The subject taps feet alternately while making circles wi~h 

index fingers, as shown in Figure J. The subject is given 

90 seconds to complete 10 consec~tive foot taps cor~ectly. 

The score is recorded as a pass or a fail. 

?rials, 1 

Corr.-ct IMorr.ct 

Ta:::o•nq !eel a11 erna1e1y wn oie ~a"•rq c•rc1es w•tn r.n:;er s 
Sv~1es1 J 
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Administering and ~ecordir.g 

?laca two chairs fac:~g each other: ~ave the subjec~ si~ 

:ac:::g you. The su~ject's a~~s are held or slig~~ly below 

s~oulder height with elbows be~t ar.d index fingers ~oi~~:~~ 

towar= tr.e ex-a!nir.er. one index finger is to ::iOVe c2..oc~:wise 

ar.d the other counterclockwise. Say: "First tap one :oot and 

then the othe.~ like this (demonstrate). At the sa~e ti~e you 

tap your feet, he ld your aDs in f:ront of you a:~d close 

your hands, pointing your first (index) fi~gers ~o ~e like 

this (demonstrate). Make ci=cles with just your fi~gersJ 

try not to move your hands, wrists, or arms (dencnstra~e). 

Keep tapping your feet and maki:~g ci=cles with your finge~s 

u~til I tell you to stop. Ready , begin. " The subjec~ may 

tap toes with heels resting on floor, tap with the entire 

foot, or tap heels with toes resting on floor, as lo~g as 

t he tappir.g :rhyt:--.m is consiste!"'.t. Begin timi~g. If necessary, 

provi~e additional instr~ction. Start coun~i~g taps as 

soon as the subject establishes a consiste~t tappin€ rhyt~7.. 

Durins the trial, correct the subje ct and start cou~t:~g over 

rhyt h.";'l , (b) fai_s to a_ter:-:ate feet, (c) fails to :nake circles 

si:;,ultaneous_y with oath fi:--.ger-s, (d) uses wr.:.s-:s ar.d. for ~3..:-:-::s 

~~ ~ak.:.r.g c:rcles , or (e) fa~ls :o mak2 complete ci~cles. 

W~ggl~ng fingers is incor~ec~.). Allow no ~o~e tha~ 90 seco~~s. 
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i~cluding tL~e needed for additional i~struction, for the su~

ject to complete 10 consecutive foot taps cor~ectly. After 

90 seconds, tell t~e subject to stop. on ~he !ndivid~al ~eccrd 

:o~. record . pass o~ fail. 

Jurr.~i~~ Un and Clapnin~ ~ands 

The subject j~mps as high as possiole, clapping hands i~ 

front of fact as many times as possible before landing. 

T~e subject must clap 5 t~~es to achieve a rnaximu~ score. 

Trials: 2 Ad~inister a second trial only if the subject does 

not achieve a maximum score on the first trial. 

Administer:~g and Recording 

Sta~d ~acing •he subject. Say ~when I tell you to begin, ju~p 

straight up as high as you can. As you j~~p. clap your har.ds 

in front of your :ace as ~any •imes as you can before you land 

(demonstrate). Ready, beg ir.. count c l:;q:::s as subject jumps. 

Do not count claps t~at a~e made while the subject's fee~ 

are on the :loor or c_aps that are made below chest ~evel. 

~ark the trial "0" if the subject loses balance and touches 

the floor with one or both har.ds when landing. On the Ind:

vidual ~ecord ?o~. record the number of claps made cor~ec:_y, 

SU3~S~ 4 1 Stre ngth 

GE>.S?.A ..... DI?2C:'!O~;s 

1. If the subject appears tired, ad~inister this suJ~es: a 

after a rest per:od or on anot~er day . 



2, Prepare t;,.e ju::-.p:.--:g area in the ·fo llowing manr~er: 

(a) fasten a 2-foot _ str~p of maski~g tape to the floor 

to mark the sta~ting line, and (b) tape the metal pull 

of the tape rneasu~e to the floo~ perpendicula~ to the 

starting line and pull the tape measure out until the 

numbe~ series 16 appears. Fasten the tape measu~e to the 

floor at the line following the last 16 . 

stancin~ Broad Ju~p 

'I'!:e subjec"t jumps for·.vc.rd as fa!' as possibl~, starting r~om 

2. bent - knee position. The c is tance of each junp is recorded. 

Trials: J 

A~mi~istering and Recording 

Ha1e the subject ju.-np up 2.nd c!owr. a few t imes ':)efore sta!'ti:-,g. 

T:-ten say: "S tar..d be:-tind this line wi -ch your feet sp:-ead 

about as far apart as your shoulders (demons t rate). ?e~d 

your k~ee~, lean forward, and swing your ar~s at your sides 

a few t:~es. When I say go, put you~ arms back and ju~p 

forwa.rc! a.s far as you can, lett.:.ng you~ a.rrr.s swi:1g forward, 

and land on both fee• (de~ons trate) , Rememcer , bend your 

knees , swing your ams back, and jt:r.Jp as far as you ca:-1. 

When you : u:np, 1 e: you:- ar.:1s sw .:.:1g !"o r·~ard a:-:1 try to land 

on co:h !eet. I!" you lose you:- ·:alar.c e , try to fal_ !"or·,..ard. 

~eac!y, go ." 3e:ween tr ia s re peat ::-:s:r~c:io~s as :-:ecessary . 
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shuffles over the s~arting line befcre j~pir.g or if t~e s~b

ject jumps up ins:ead of forward. On the Individual ~ecord 

?o~. record the distance ju~ped on each trial by noting :he 

number tha : is nearest the point where the back of :he su~

ject's heels land. If one foot lands be~ind the othe~. mea

sure to the heel tha~ is nearest the starting iine. If : he 

sub ject loses balance and falls backNard, measure to the 

point where the subject's ha~ds (or other part of the body 

nearest the s:art ing line) touch the floor. 

SU 3~SI' 5: Upper - Limb Coordination 

GZ!'ER..U. DI?ECTIO~f S 

l . Place the standing mat, rough-side down, or. the floor 

so ~hat the mat will net ~o'le. Fasten a small s:rip of 

mas~ing tape to t he floor 1 0 fee~ from t he standing 

mat. 

2. Tape the targ~t to the wall so that t~e low~st poin t on 

the circ umfe rence is at the subject 's eye level . Fasta~ 

a 3-foot strip of m~sking tape to the floor 5 feet in 

f!.·ont of the 9 J/4 inc h diame ter tar~e t. 

Catc ~inE a Tossed ~all with 3oth ~ands 

The subject stands on the s ~andin~ ~at, and wi: h ~o t h hands , 

ca:ches a ~enn is ~a-1 toss~d ur.derhand ~r0m a dist~~ce of 

10 feet . ':' he r.umber of cor·:-ect :::atch<?s is z·eco:·:1ej , 

rr:a1s 1 practice , 5 recor~ ed 



156 

Admi~istering and Recordi~g 

Sayi "Stand on the mat a~d catch this ball wit~ both ~a~js 

wr.e:-1 I th:-ow it to you." Gi ·.re the subject one pn:.c t i.(:e tr· i.::.l. 

stand behind the strip of masking tape and slowly tess tte 

ball unde~hand in a sli~ht arc so that it comes down bet~een 

the subject's shoulders and waist. Then say:... "C3.. tc h the ·::a:..:.. 

with both hands each time I throw it to you. Count t~e 

nurnber of correct catches made in 5 trials. A catc h is 

incor:-ect if the subject: (a) misses t he ta_l o:· tr:a.ps it 

a~ainst the body, (b) steps off the mat, or (c ) catc he s t !le 

ball with one hand. It the subject ~isses the ball because 

it i s throw:1 above the shoulde:-s, below the l<nees, o:· out-

s ide the subject's reach, readm ir.is te r tha 't tr i.al. On the 

I ndi vidual Record :or-:n, record the nu:nber of con·ect catches. 

Throwin~ a ~al_ at a Target wit h Preferred ~a~d 

~it h the preferred ha nd, the subj ect t hrows a tennis bal l 

ove!' hand at the target fr om a c!is t~c e o: 5 :~eet . The 

subjec~ rec eives a point each ~i rn e the ball is correctly 

thro·ND an" hits the 9 J/4 inc h target. See Figure .:.;. . 

Tria-s : 1 pr a cti ce , 5 rec or~ed 

A~inistar· ng and ~ecordi~g 

Say "S tartd behi."'ld t is line . You are to thr :Jw the '::all 

overha."'ld a. the bul _ 's - eye ( jer.10r.s ~r a te ) . ~~ow f:- ::;:n 

beh:r.d this _i ne. Give : he subject one pr actice t~ial. 



The subject may throw overhand in a modified sidea.:-:n 

motion •.vith both feet stationary, or may take or.e step 

fonrc:d toward the target while throwing. Then say: 

"Ready, begin." Stand behir..d the subject and cour.t the 

nunber of correct throws in 5 trials. A throw is 

incor:-ec t if the subject: (a) misses the target (Hitting 

the ':.lack perimeter of the target is acceptable.), (b) 

tr..=o·Ns underha.."ld, or (c) steps over the line. After 5 

tr.:als, tell the subject to stop. On the Incividual 

:i.ecord Fern , record a "1" for each correct -:hrmv anc a "0" 

f or each incorrect throw. 

' ! l ,<oM' 

II 
I I 
I ! 
~~ 
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SU3?EST 6 Respor.se Speed 

GE!'2:Ft~L DI~STICN3 

Fasten a 1-foot str~p of masking tape to the wall. The tape 

strip s~ould be slig~tly below the subject's shoulde~s whe~ 

the subject is seated and far enough o:f the flou~ so that 

the entire response speed stick :s below the ~ape line when 

the stick is rest:~g per~endic~lar to the flocr. 

must ~e seated high enough so that both of these require-

i:lents a~e met. 

~esn o:1se S;:eed 

The subject places the pre:e~~ed hand f_at on the wall, 

next to the response speed stick. The examiner holds the 

stick vertical_y against the wall and then drops the stick. 

The subject uses the thumb of the preferred hand to stop t!"le 

stick as it drops . The ~esponse speed stick nu~je~ that is 

at or j~st above the tape str:p whe:1 t he stick is stepped 

is :he t~ia score. ~~e poi~t scc~e is de~ived :~om the 

trial sco~es. 

Trials 1 2 practice , 7 r~cor:::ied. 

Admin.ste~:n~ a:1d ~ecor~ing 

Si~ bes:de the s~bject, fac:~g the wall; the su bjec: shcu_ d 

t-e sea ted wi :;, his or her p~efer~ed ar.:-~ away ::-om you. Sa y: 

"We a~e go ing to :i~d out how fas: you can st op a falli~g 

stic~." ?lace the respo~ se speed stic~ fla: agai~s: the wa~: 
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in front of the subject so that the starti~g line on the 

stick . is even with the top edge of the tape. Then say: "Let 

me s how you what to do. Put your (right/l::t) hand against 

t~e wall next to the red li~e on the sticx." ~elp the su~~ec~ 

place the preferred hand ag~inst the wall with the thu~b 

about 1/2 to l inch ~way :'rem tr.e stick, spn~ading the fi~gers 

:n a co~fortable, fa~-li~e position. The thumo should be 

over, but not en, the stick: n~ par: of the su~ject's ha~d 

shou_d touc ~ tr.e stick be fore it is dr·op;:e d. say '"da tc h the 

red 1:ne on the stick. When the red l:ne moves , stop t he 

stick as fast as you can with your thumb (demonstrate by 

placing the subject's thumb against the st:c~). Jus~ oe:ore 

I let the stick fall, I will say "Get set" The~ . whe~ you 

see the red line move, stop the stick with your thu~b as fast 

as you can. Give the suoject 2 practice t::-ials. For each 

trial, say "Get set" slowly and deliberately and then wait 

the number of seconds shown on the table below be : ore 

rele~sins the stick. Count the seconds silently--one thousa~d 

one: o~e thousand two, etc. Keep the stic~ perpendicular to 

the tape str!p and make certain that the su~ject is o~serv:~g 

the red l~ne be:ore you release the s~ick. 



T:-:..al 
Frac"':ice 1 , 
Practice 2 . 

l .. 

seconds 
• 1 
. J 

?. 
2 ••••• J 
J .. 
4 •••• 
5 ••• 
6 
7 

• • 1 
. J 
• 2 
. 1 
. 1 
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Adminis:e:- 7 trials. Repeat i~structions and :-ead~i~is"':e~ a 

t e s : tria l if the su b j e c t : ( a ) fa i:!. s to look a: the s ~ :. :: :C ·,..·:: e :-. 

it is dropped, or (b) touc~es the s:ick before o:- ~us~ ~s :-

:s released. 0:1 :::e Individ1.1al r\ecord ?o!"7:1, record -:r.e 

respo~se speed stick ~urnbe~ that :s at, or just above :~e 

:ape st~:p when the subject stops t~e stick. T~:s is t~e 

tria_ score. Record "0" for a trial if the subject c!o:s 

not stc? ~he stick before it hits the floo:-. To octai~ :~~ 

point sco~e for th:s subtest, rar.k the scores for t~e 7 t~ia_s 

from hig~est to lowest. The media!1 (middle) score is the 

poi:Y': score. 

s u :;r~s:- 7: Visua - Motor Control 

c::~.:::: ~AL Dirt::: '"!'I o~s 

1. Ad~inis~er the test with the subject seated next ~o you 

a: a tab_e, 

ccm;:leted. 
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Drawi~z a Line ThrouEh a Strai~ht Path with Prefer~~d Ha~d 

The su~ject uses the preferred hand to draw a pencil line 

th~ough a path. The number of errors made is recorded. 

Trial.s1 1 

Admini~tering and Record~ng 

Clip ~he student 3ooklet to t~e clipboard and have red 

pencils ready to use. While holding one carne~ of the cl~p-

boar~ say: "This is a road (?oin"";; to path shown in ?igt!re 

4), Ta~e the red pencil . and draw a line f~om the car to 

the end o~ the road. Stay inside the lines; try not to go 

off the road. Take as much time as you need. Ready, begin." 

Al-ow as much ti~e as necessary. Keep your hand on the cli?

boar~ and do not allow the su~ject to rot~te the tes~ ?age 

more : han ~ 5 de~rees whil e drawi~g . Reccrd the nu~ber of 

er~ors ~aGe, up to a maximu~ of 7 errors. An erro r is rr.ade 

each time the line sees ou~side the boundary lines. Count 

an additiona_ error for each one- ha~ f inch t he line remair.s 

ou ts :de • he ~oundary lines. Record the score in the 

Individual Record For.r. . 



~ 
ST A?.T 

Drawing a Line Th~ough a S!rais;ht Path v: ith Preferred Hanc 

=============================== ~ 

Num~er of 1 

t:::rrors 1.... ---....J 

.Figu:-e 5 

The s~bject uses the preferred hand to copy a circle. The 

accur?.cy ')f t'!le dra·vi:1g is ev.l.luated ar:ci scored. 

Tr:als: 1 

A~minister:ng and ~ecorcing 

c_:p the Student Booklet to the clipboard ar.d have clack 
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pencils ready to use. says "Lo ok at the c:r:le in this box. 

w:th your (right/le ft ) hand make one just like i~ i:1 the 

e~p:y . box below. Take as m~ch tiQe as you ~eed. Re~dy 

l::e0:r: :-:." C:!"asir.g is pe~:::ec . Keep yo ur hand on t he clip.: 

A . . • 
~..::.:-sc : :.. .. s ln 
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SUBTEST 7/ltem s SF Copying a Circle w ith Preferred Hand 

0 
Good (Score 2) 

• Contains no gaps. 
• Has no overlapptng or extended ltnes of more than 1 I 4 inch. 

Examples: 

oo 
a. . b. 

Adequate (Score 1) 

• Is rounced. 
• Is at least three-fourths compt e:e. 

Examples: 

0 0 e. c. 
d . 

lnadequa:e (Scc re 0) 

• Oces not mee: all ct t e cn:er1a !cr a aceG:.;a:e snape. 

Examples: 

c 
Q. 

se sa .. = 
:o sc cr:.!:g 

::-.. e 



Go::-d (Sc:::>re 2) 

• ~·:- ·:. s :,vo over l ao,J • ~; ;::enc ils ec; c: h lonc;'"r !r.a ~ :t •s ·::•.-:c . eac.'o w•t:. re•a: •, e:y 
s : "'a . ;r.~ ar.~ ~ara 1 ! : : s:: :.::s. ca:~ .. ·.- . ~ h Oi"' :.:.· ::>c:..,te .. ~ en-: ~. :~c-. -~ r J ur"~.::~.: e~~ 

• ~-. :; ,\:; :ne 12 1! -h an: ,: ::: :~: . ! pO:il i '?:l •:::u•!Jn·:. arc ar· ,:: :o Ire lett. ~11d tne r~g'1!-~".c.nj 
;;e .~-: . : :::o:nte::i up· ... a·:-: 

• 3,o :. :; :.,e :.:ur.::eG e:-~ ::i or the lc!t-hand ,Jcnc-1 ov~r t a~o . ~g ::..,'? pcH~ t'::'d .::r: ~ or 
! ~e ~ · o;.,t-":3nd ~'?'lC II (";·,, -Overlap must 'lOi ~e CXI'~r.".~) 

• C::-: : 3 ·.~5 'lC c::; rner c3.:.:; ::rea:er !h;;n 1 :a •nc:1 
• :..,:;:; r.o cv::r l <:p~ · ~ ;; c:r ·cxt:::nc ec li: ~LS or n ;ore :'<a ~ 1 : ..: ::-.c'l 

Accc; u t~te (Score 1) 

• t-:;s -~·-;r r :an·:ely s:r;i •':Jhl >. .• ::~5 
• Ha :; ' ::- ',.J r ce:1r.ote c::: rncr_ (C0rne•s may u-::- sl.g'": : / ro ~ :-:CL'c1 a; 5:1:::·::'1 ,n 

E <.o r-:· :::: .:: l 
• C: c-·a.rs no more t an o:-o : cor e: ;12;:> c; :·=<:: >.?r , ... ?. :1 1 : g .:-ocr. . 
• r :as r J ·norr: t'-3 .'1 ore o crta~;J"19 o r e•.:':'nje-:1 ' :ne cl :110r :: t'1;,n 1 . .: : llC ~ 

<> d 

. -: = ~ ~ w ~ :e (Sec~ ':? G • 

v 
0 

.a :J: -? ~ -. ~ : ;..i. "":" : E. · ~- · ""'-: :~ . ren a lor an ao ~~'..J ~ ~ 5 .1~ :1~ 

0 
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Sv3~S! 8: Uppe~-Limb Speed ar.d Dexterity 

GE~~~AL DI2EC~IO~S 

1. Admini.star this subtest wi:h the subjec": sea":ed a::·css 

the table fro~ y~u. 

165 

2. If the subject misunderstands a task or stc=s ;;~:~r=:~g. 

~epeat the i~s:ru:t~or.s and start over . 

sort :..:1=: s:1a pe cards with ?referred nand 

With t~e prefer~ed hand, the subject sor:s a mixed dec~ o~ 

red and clue cards into piles , separating theT. oy cole~. 

The number of cards correctly sorted in 15 seconds is rec~~de~. 

Trials s 1 practice, 1 recorded 

Administering and Recordi~g 

?lace one red card and one blue card on the tes~i~g pad i~ 

fro nt of the sub j ect. Shuff_e the re ma:ning cards. Say 

"When I say go, put all the red cards here (poi~t :o t~e 

red card) and all the blue cards here ( po~:1: to t~e o:~e 

ca~~ ) . use you~ (ri~~t/left) hand to sort :he car~s one~: 

a time as fast as you car. (demonstrate) . xo_d t~e ca~ds : ~ 

your other hand . Now you try it. As a pract~ce t~:a_, 

have the subject sort five cards. Resh~f~!e :he ca~=s. 

leavin~ onP. red ca~d ~nd one o _ue card en t~e test:~s pa~ 

as sor-;ing guides . p_ace t he dec~ on the tes: i::s ;::ad. :-:-: e:: 

say: "Keep so~ti~g the ca r ds with yo~r (righ:/:e::) ha~d 
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until I tell you to stop. Ready, go!" 3egin timing when 

the - ~ubject touches the cards. Count the number of cards 

the su~ject so~ts correctly; do not cour.t the guide cards. 

If the subject sorts mare than one card at a time, give credit 

for only one card. If the subjec t changes hands, read~in:ster 

the tr~al. After 15 seconds tell the sub ject to st op . 

On t~e Ind.:.vidual Record ?or.n, record the nwr:be:- of ca!·ds 

so~ted co~rectly. 

Maki~~ ~ots in Ci rc les with ?ref~rred ~and 

The subject makes a pencil dot inside each of a seri~s of 

circles. The number of circles dotted correctly i~ 15 

second s is recorded . 

Trials: l pract:ce, 1 recorded 

Admi~istering and Recording 

Clip the s:ude~t aooklet to the c lipboard and have red 

per.cils ready to use. Say, HWhen I say go, take the :-e~ 

per.cil in your (righ•/le!t) hand a~d ~ake one dot in each 

circ le as fas• as you can." Demonstra:e by tappir.g wi~h t~e 

eraser end of t he pencil in a left-to~~ig~t progress~o~ i~ 

the practice circ_es. Then say: "Now you try it here~" 

Eave the subject make one dot in each of t~e prac:.:.:e 

ci:-c:es. It is ;at necessary for the subj~ct to ~a~e do:3 

"Make o~e dot in eac~ o: these 



circles. ?ut a uot in as many cir~les ~~ yc~ can a~ fas~ 

as you can. Ready, Go:" Begin timing when the su~ject 

· touches the pencil to the pape~. After 15 seconds, tell 

the subject to stop. On the Individual ?.ecor3 Fo~ record 

the number of -separate dots. 
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Bf\UININI<S-OSE fl CTSI<Y TEST 
or- i•,IOTOfl PnOFICIENCY 

Robert H .. .Bruininks, Ph.D. 

NAME _____________________________________ _ 

EXAMINER----------- DATE ____________ _ 

AGS American Guidance Service 
Circle Pines, Minne,o:a 55014 

SUSTEST 7: Vis~.,;ai-Mo t or Control 

Item J!O F I Dra wing a Line Through a S ra ig. t Pa th wi h ?refe;red 1-:anc 

~ 
STA~T 

======~==================~ 
-:::<:::> 
LJI:II_/ 

Nur..~er of 1 
r: ::crs 1.... ______ .....) 
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SU3TEST 7: . Vis~a!-i>~lotor Control 

Item ssF I Copying a Circle 

With Preferred Hand 

Score!.._----' 

Item ssF I Co;:>ying Overlapping Pencils 

with Preferred Hand 

S co e ''------' 



SU3Tt:ST a: Upper-Limb Speed and De:::::!:~ity 

It em ;•a I Ma~ing Dots in Circles with Pref-:rrec Hc~O 

Pr2c:ice: 00000 

0000000000 
0000000000 
0000000000 
OOOOOOOOC:O 
000000000() 
0000000000 
0000000000 
oooooococ~c~ 
ooooocc.cco 
ooooooooco 
OOOOOC:CQC:O 
OOOOOOCJOC)O 
Oo.~ooc ~~~n(\.r. 

\ _ ) I ·"'-_ ,/ \.J \...._./I 1'--../ 

N:.;~::r r-

C: crr:: : 1 ! 
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APPENDIX C 

DIRECTIONS FOR THE SOUTHERN CALIFORNIA 

PERCEPTUAL MOTOR TEST 



Direc t ions for the Administration of the Souther n 

California Perceptual Motor Test 

The following t est directions are found in the 

Southern California Sens ory Integration Tests Manua l 

(Ayres , 1980 ). 

1 7 2 



Directions for the Administration of the Southern 

California Perceptual Motor Test 

Imitation o( Pouur.-s 

,\fottrials. ~one: ot he r th.\o protocol booklet. 

Proetdurt. T~e c:xamiacr and child sit opposite 
uch o: hc:r i:1 cha&rs without urru. The protocol booldc\ 
rcs11 on a ub lc: ro rhe srdc oi th e c:.umincr. The c.um rn cr 
uys: 

You malu your arms and hands do th~ samr thinr 
v minr do. S1r how fast y ou can do it. 

The c: .um incr then usumes the mirror image of the 
tri al post ere. i.e .• his or her hands arc over the left ur 
and nor the ri ght as • p;-c>rs in the protocol book let. 
l( th< chtld dou not imrutc the exa mi ner, the c!l ild 11 

•&• •n aucd tO do whot the c.umincr has done. Rc:· 
card le n of whc: th.r or norrhc child imitatt1t hc postu re 
correc tly, the cumincr UY', i<stunng approp rt1tcly 
•~d ' or rouc!:ins t he c hild's hands: 

This hana' iJ o ver my tar, this h•nd is on lop of it, gnt/ 
I'm ltoni.nt to th1 sidr. It's IU tltourh you wur loolc int 
in • m irro,. 

The cu mincr hc los the ch ild if the ch ild's posture 
11 nor corr:c:. p lac:n; the c!'l ild tn the correct pouuon. 
Emp!l am is placed on a n exact mirror imiur ion of !.he 
eu rruner. s :ncc the <.umincr has auumed the m&rror 
im•Jc of the piCl:.trc: in the proroc~l book let. the c htid 's 
rrurror image of the cur~uncr shou ld look c:.uct ly hkc th e 
p icture . Aft <r the chtld hu demonllntc:d the trial 
posture. the c.urr.1ner ~~"1": 

. Vow do this ont. Do it qwick.ly. 

The cu::> nc. then q u~eJcly u.u mc:s and ho lds 
pouure in I :m I for <tt!lcr tO seco nds o r unul 1 c 
cht'd ~us H sumc:1 the correct pC's·ure. whic.~ cvc:r ocen n 
li nt. It 11 o<cn tul tlut the c.umincr auumc the pos
ture so qy rck ly t..~l t!: e duld cannot follow the move
me nu o ( th e cu rntn cr as t e y arc tn~de but must plan 
hu or her moH mcn u bucd on the ob~trvcd pos tu rr 
of th e cu mrncr. r nc cumtncr records the scorr a r.d 
JlVC1 the rt sl of thr ttc rru tn seq uence . ~o co rrc-: uo ns 
of th e chi ld ue m.ad c a fter the trial nc:n. but if nc-co ury 
th e cluld 11 • dmonnhed to move qY ickly a nd to c su re 
th at r or sne loo ks uac tl y tkr the cumrnrr. A 11:1· 
rutc t1 comr.~cnt n: 

I+' arc~ mtlta,dl certfu lly ""d rnalcr yowrs do 'r•ctly 
th1 u:m1 thi" t · 

After ett~ cr 10 seconds or the cluld's :arrect rt· 

spon. u .: e r:J.J mtnu rc:iC J.i es t!\ c pouucc .and re.cor:' t ~ 

sc ore cforc •uumin t the ne xt pouurc: . The cu mrner 
th<n bc t tru po uurc (rom a ncuru l positro n. h1nt1s r<St· 

' inc in lap . The cruld "''ill usu.ally imitau: the c:umincr, 
bringin11 his or her hands !)aclt: tO the ~;>. lo ca.sc: rhc 
child h ils 10 do so, the examiner osks the cnild to pYt 
his or her hands in the lap. The examiner ai-.~!'S a11um e~ 

& mirror image of the d i•gram in the protocol boolc l<t 
and the chi ld WUllly automatica lly assumes a :nirror 
image of the e.uminc:r Wllhout directions to do so. 
However. if the child should assume correct nonr:urror 
inu~e posture. the response is acce;>tcd u corre::t,
but the chi ld is told tO five a mirror i r:~ i t:ltio n thc:rc•fter. 
If ncc:csury the c!lild 's ancnuon can be obtaintd bclorc 
ucb it er:~ with & comment such u : 

Scorinc . Two potr.ts are &ivcn for uch one of rhc 
12 postures im iutcd cortectly in thr" sc-co nd s after the 
eur:uncr h.as LS IUClCd ;he ~OIIUre . One potnt is s i\'Cn 
if the cluld im it.ucs the posture correctly i:-r 4 to 10 
seconds. If the ?Osrure is close but not exactly correct 
and is a11urr:ed i ~ 10 Kcor.ds, I point 11 ;i-cn . Cr.:c:~u 
for ICOnnc HC iJ''cn below. ~0 pOintS HC !1\'Cn o· t!': c 
correct posture u usumcd after 10 seconds or tf it dot1 
nor meet the cri tcna for a score or 1 or 2. Since the 
cu:ru ner's ~ ancs arc rnvolved io r!le test procedure 
~ nd the cu m ir. cr mw t watch the c!l ild c : oscl~ . the 
ua miner is 'not free to u'c • llopwa tc!l. The c:umrncr 
times the c!lild by coununc 1001 , 1002. etc .• inaud ibly 
to h itrucl f or hc::1e lf. :Xginn•n1 the countin11he insunt 
the -eum inc:r hat li ni shed assum in1 the pos i ~on. If t~c: 
chi ld's res ponse iJ nor clc.arly 1 I· or 1<re:l it rc:spor.sc, 
!.he eurr.mer is advis..:l 10 dr:aw the c hild's res ponse o" 
the ptorocol book let al\d score it la ter. On itc= "' here 
arms arc crossed (l ,J , 4. and 7) , it docs nor m•ttcr "' htdt 
ann is in front of the o ther. For c.U t:'lp lc:. rf, o n he~ i . 
the ch tld p~ccs left ha nd in front of rii h t rns tc~d of n s~t 

h~nd in 'front o( l: i: • . 1d :h e pomto r J ot!'l ~rwi sc cor· 
rect ly usu med '" three scconas. the score ts 2. 

Item 1: Score l if ha nds cover knc:t1 and ar:ns arc 
crossed with in J 1econds. 

Sc.ore I tf a bo ve posttion is obtarned to 4 10 
tO second s. 

Score l if arms arc crossed •nd h• nd s art 

ptaud on dr su l ha lf of tht lh "' ll htn 
. 10 scconds. 

Score 0 if arms arc not crossed . 

Score 0 if h • n~l arc at rr.td · r oo nt or prox im.al 
upcct of thigiL 

Item:: Score l if ;ruprnc .and 11 bch tnd bacl: • nd 
cras ps (t n • ny m•nncrl c! 0 "'' · lo wer 
half o( hum et'\ls. or ~p~cr ~ .• ,f (for:· 

&rm -.111un J s«ont11.. 

C.Jp) rt )IIH" 1972. l'/ ~0 b~ Wf'STEK .' P'iYCII OLOGIC\ l .' FRVI C:: 'i 
S o t tu h,; h 'fH n.J.;\...:t.J in'" h·dc (\r II) pJrt \\ llhtJU ( \\ rllh ... , r\:rmr,,IO n vr \ \\·,te rn r)~ chuktbiC.d S'"·' .. h .'( \ . 

,\ 11 rt:;'> l\ r.:><" •·J ~ b 7 ll 9 Prt nt,-.J '" l i 'i .\ . 

(Re ri~te by per mission of Wes ern Psychol o i ca l Servic es , 
20J l ·: i shire Boule·;arj , Los Anf:eles , Califo::-r.ia 90025) . 
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Score I if ~bovc position is obtained in .t to 
10 seconds. 

Score I if grasping arm is behind back ~nc:! 

Jr.1Sp5 other um at upper h.tlf of 
hume rus or lowe r half of forearm With· 

in 10 seconds. 

Score 1 if Jrasping ~rm is behind bade and 
touches but doC3 not gr.up other arm 
between shoulder and "nst. but ex
clus ive of tb cm. 

Score 0 if erasping urn rrasps wrist or hand. 

Score 0 if grasping arm is bch1nd back but fa ils 
to touch other arm. 

Item 3: Score 1 tf dbows a re cupped in oppos ite Mnds 
Wit hin ) SeCOnCS. 

Score 1 if •bove po11tion is ;us umcd in 4 to 
10 seconds. 

Score 1 1f one or both hands or p•ns of t-oth 
ha nds touch but do not cup elbow 
wlthtn 10 s~onds . Elbow 11 de fin ed u 
uu w1th1n ~~ tnch of up of ul n.a 
(o lecranon proc:ss). 

Score 0 1f one or both hands touch Jrms in 
a ny p lace o:hcr th•n el bow. 

Score 0 •f one hand touches c!bo.- and o ther 
hand d ocs not. 

hem .t : Score ~ tf arms arc crossed and both p• l r.~s are 
placed on chec ks some place be twee n 
clun and ear w11t11 n J seco nds . 

Score I 1f above posiuon IS u sumed 1n 4 to 10 
seconds. 

Score I if arm s •re crossed and pa lms He on 
face or so meplace other than on cneclc, 
such as cn1n. 

Score I if ums are croucd and on ly fineer 
tips touch checks with in 10 saon<ls . 

Score I tf arms He crossed and pa lmJr surface 
of o nly one or two fi n~ers of one or 
both ha nds are o n che-:ks . 

Score 0 1f armJ arc crossed a nd dorsum of o ne 
or both h• nds I.S on cheeks. 

Score 0 1i arms are not crosS<:d and palnu arc 
on c cc 1. 

h em ~ - Sco re 2 1f pl lm or f1n~cn co•er ear on SJ<lc to 
"'hiCh ody IS lean1ng to an ~ de,ree 
and o t er ?a im or fi ngers He ?laced 
on tup or waiSt "lthln J seco nos. 

Score I 1f a bo ve p0 11 t10n IS auumed 1n .t to 10 
seconds 

Score I ,f ead but not~tunk 11 l ater1 11~ Oncd 
a nd har.ds are 1n correct pouu on w it h

'" 10 sec ond s. 

., 

Score I if palm or finsen touch side of face 
but do not cov<r ear wit hin 10 s~conds . 

Score I if .!land is not on hip or wai.st but 
on thigh or buttock. 

Score I if all th ree of th~ immed iately abo•·• 
conditions prevau. 

Score 0 if neither head nor trunk i.s L&t~rall y 
(le~ed . 

Score 0 if on~ band is not on hip, waiJt, but
tock, or thish. 

Score 0 if one hand is not cov~ring some pan 
of f~ce. 

lt~:n 6: Score 2 if gn.sping arm IS beh ind one l~g and 
grasps (In any mann~rl oth~r leg b<· 
tw~en anlcle .1nd lcnec in ) seconds. 
Alternate arm u m Lap but iu pouuon 
dcxs not ent~r tn to the sconng. It 
shou ld be pl~ccd in lap inconspicu · 
ously before suntng posture so the 
child will not spend ume 1n moV1nC 
inacuve arm. 

Score I if abov~ j)OIIUOn is usumcd in 4 to 
10 seconds. 

Score 0 if um il not I' laced behind leJ. 

Sco~ 0 tf h.1nd merely touches, instead of 
ll'asps. other le'-

Item 7: Score 2 if wnsu ue crou~d and touch and 
palm~r su rface of at lea.st two fingers 
(ucluuve of thur.~b) of cadt hand 
touc h each other. PoSition of shoulder 
doe.s not enter into sconni-

Score I if above po11uon 11 ~Humcd in -4 to 10 
seco nd s. 

~ore I if wnsu are crossed a nd on ly one li n§cr 
(exclus1ve of thumb) of e1th~r h.nd 
touches the fingers of oth~r hand "''lth
ln 10 seconds. 

Score 0 if wnsu are croncd but !ingen do not 
touch eacb other. 

Score 0 1! wruu do no t touch. 

ltc:n 8: Score 2 if palm or fingers of one ~nd are on 
opp01ite che<k and other ha"d c:overs 
oppoutt knee w1t h1n J seconds. 

S ore I if above posit ion is usum~d tn -4 to 
10 KCOnds. 

Scon: I J arms cross ody and one or .Jth 
hands are sll h ll y miS J' I.lced. ~ - '- h•nd 
on ear insl<ld of c heck. lnd / o r hand 
on diSt.ll upect of thlih . 

Score 0 if e1thcr arm don not cross body or 
h•nds •~ not on loc.auons i'vcn for • 

K Ofe of 2 or I. 

174 



Item 9: Score 2 if graspin1 arm touch~ he;~d above 
1\air lane and grasps (in any manner) 
other forearm any place between 
elbow and wrist within 3 seconds. 

Score I if lbove position is assumed in 4 to 
10 seconds. 

Score I if grasp ing um touches forehead . 

Score I if graspang arm gnsps oth<r arm at 

elbow. wnst, or arm above elbow. 

Score 0 if grasping arm d~s not touch head . 

Score 0 if grasping hand or wnst. as opposed 
to arm. touches head. 

Score 0 if grasp ing urn touches. instead of 
grasps. a lternate arm. 

Score 0 if graspanJ arm is placed behand hc:1d 
and does not touch at. 

Item 10: Score 2 if thumb of one hand and fifth finger 
of other hand Jre hooked and fingers 
poant an oppoSite d<recuons "'"Hh ln J 
sceonds. Both thumb and fifth ri nger 
must be sli ght iy nexcd . 

· Score I if above posa11on is assumed in 4 to 
10 seconds. 

Score I if fingers arc hooked correct ly but 
pa lms of hands face the s;~mc darec:aon 
Within 10 seconds. 

Score I :f only o ne finger is Oc1ed. 

Score 0 if any finger other than thumb of one 
hand a nd fifth finger of other hand iJ 
used . 

Item I 1: Score: if inde1 finger of one ~and is place11 
between rin& and maddle finger of the 
nth•· r n,. ,,d wuhin ~ s..ccnds. lp
proachanc it from palmar surface. 

Score I a! abo ve pos it io n is usume~ in~ to 10 
seconds. 

Score I af 1ndu fin&cr is placed between any 
two finger~ other than the correct onc:s 
with a pa lmar approu~ w1th1n 10 
seconds. 

Score I af any fan gcr o1her than or 1n add iu o a 
to andex ts plaa:d bct"'«n m:ddle and 
ri ns finger of eppomc hand, pa lmA r 
a pproacn. 

Sco re 0 if ap proach as from dorul ra ahcr !han 
i rom pa lmar surface. 

Score 0 af an y arra ngomcnt of fin!ers 11 uJC d 
otncr ah•n !nose dcscrabed 1bo >e. 

Item I : . Score 1 af cl'lumb of o ne !'! ~nd aouch o t :p o f 
ind ex ti nger o ( ot her ha na ~nd oahcr 
thum b toucnes lip of oche r andcx fi n&cr 
wuhan J ~conds . 

Score I if above position is obtained within 
.C co 10 ~.:onds . 

Score 0 for any other pomions. 

Score for the les t is the aocal number of poinu for 
the 12 items. The standard dcvaauons ior the raw scores 
(the sundard scores) are found an T .abies 40 through .l.l . 

;\I. Crouinc Mid· lin• of Body 

Matorial.s.. :"lone other than protocol booklet. 

Procedure. The eumincr and child sit facmg each 
other. The examiner says: 

I am taint to point to ~ith rr my ~)It or my tar. You 
do tht J<JJnt thint I do. If/ touch this tar (touch 
own right car wttt\ own right hand ) you touch thistru 
(touch child•s I cit car) . /// point to this qt \IO uch own 
face just be low ngh1 c ~e ) you point to thif c.•·c (touch 
cht ld 's f1ce just below left eye). If/ touch this ~ru 
(touch own lcit car wuh own lcit hand) you touch th<S 
~or (touch c!l il d's ra giu ear). // I point to this qc (1 ouch 
own bet: just below lcf1 eye) you paint to this t .vc 
(touch chtld's flee j ust be low ng h t cy~) . If I uu this 
ltand (hold up own ngnt handlyou ILU rhil onc(coucn 
c h ild 's left. h.lndl . /f IILit this hand (!:old up own left 
hand) }'OU u.u this one (! ouch duid 's nght hand). 
Wt will P'•ctict finr fo' you ro learn Ito..,. 

As pracllce, lhc cxarru ncr poanu qu ickly to car or 
eye in sequence oi 1he fir SI fou r 11cms •n the protocol 
boolc let. i. e .. ngh1 hand touches raght car: n; ha hand 
touc hes left c:-oe: lefl hand 1oud1n ngnt eye; lei! hand 
touc het left ear. E1ch pom io n is he ld unul the cht ld 
m.akcs has or her response. then t he cJtamaner's h.lnd 
is brougnt back to rus or her lap . Dunng the tnal it erru 
tt,c ' ·~ 1miner helps lh: chald t:nwue •he e~ammc r . 

up laarung and moving chald·s hand appr .lpr&<ltc ly tf the 
cbdd nct:ds assuunce. S ince th as lest follow s lrnlfcllon 
of Post&Jrts . ~ hud ren usually have lm le difficu lty •n 
grupans the idu chat they arc to co nunuc imauu ni 
the poSitiOn of the uamane r's hands. S ince thas test 
measures a tende ncy ral her !han abil ity, II IS impOrtl nl 
that the chald not know lh ll he o r she IS being aeSicd 
for the inclina 11on 10 avoad cro ssang th e m• d· hne of has 
or he r body. Such know led&e would tnva hda iC ahe , ,..t 
response. A hmau lao n of lhll lest hes an a he opportunity 
(o r a sophcsucatcd child 10 perfo rm co11n• IIHiy ralher 
!han pcre<;Huall)·. lhus scora ng ha ghe' l han has o r he r 
act ual fu nc uon tng warra nll. ft er th< tn a l Items . no 
further help il glH n a he ch ild e .\ ccp t to r<mcnd I he ch cld 
to put nil o r n<r hand tn lh< ch1J.J' s l.lp a tier each a:em. 
The ll eml arc arra n5<d an • patl<'n 10 h<ip lh< <xa m an<r 
to remember hO '-'' to exc ..:utc :he mo~t· t mc nl s ""lth~.Jut 

consta nt re ie rr a l 10 Inc prot oco l oo ~ l c t. One comp cte 
patlern con usas of ea h t :1<rru . Th11 pal tern 11 re pc lltd 
twac<. Afaer go•ns throuin o ne paue rn .lf four n er.11 
u • cr 1 ~ J. tl'ic c:< .a m1ncr 1:~ ~ ' · 
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• Vow /~t 's su how quiclt./y you Clllf do it. 

Th~ ~:t:>.rr.1 n ~r points qu ickly to his or h~r o"'·n ear 
or ey~ 1n Ill~ s~q u~nc ~ gi,en. The cnild is given no fu rther 
he lp in e:<ecuung llems e xec~! to be r~m1nd~d. if n~ce1· 
~ry. to put his or her h~nd in the ch1ld"s lap ~f1er each 
1tem. It is cssenc ia l thai the cumincr assume pomions 
rap1dly enough 10 encourage !he child 10 do so . Positions 
arc h!d by th~ c.um1ncr unul !h~ child completes his 
or her, respc-nH. 

Scorinc. If the ch ild tcmch~s th~ corr.ct side of his 
or her face "-llh the corr:ct h•nd . 2 poin ts arc £1vcn . Th~ 
elace on t~ C Side of h is Or her fac: !hat he or she touch es 
u not important. as th1s is not a test of pll .~i s but of 
crosung !he m1d· linc of the body " ·i th the hand . If the 
child starts to usc e n~ incorrcc: hand bu t chJnges to t he 
correct hl~d before the i ncorr~t one touc hes hiS or her 
face. I pomt u gn·en . I( the ch1ld use1 the correct nand 
and Sluts to po1nt to the wrong Side of his or her face 
bet changes to t he co rrect s•de bcfo r~ :o uch ing his or her 
face on the '-'rong 11de . I point IS gtv~n . If the ch ild u ses 
th e wrong h•nd to touch th~ correct s1de of h1s or h~r 
face or toucr.es th e wron2 udc of h is or her face with 

. the correct hand . even tno~s~ the child ma y •mmed,.te ly 
correct h1msdf or herse lf. 0 poin ts He iJ iven. The dlf· 
fertnce bet,.•een 1 response descrv111g of I point v~nus 
0 poi nts 11 that. 1n th e form•r i nstan~ . the error is 
eorr:c:ed be fore the hand touches the face; '" t he latter 
case , th~ hand touches th~ face. even though momcn
tanly. Occa.uonally ~child " Il l mak~ 1 siiw ht move ment 
o( one hand 11 preparation to move it to h1s or her face. If 
the hand do~s not leaH the lap dunng thll mo>cment 
it IS not tons1dered to ha\"C i n~uatcd a rcspor.se. An 
incorrect tund must be raised from the l.lp but not 
tnu·h the face b~for be1nc :orrrctec for a <core of I 

Ha lf of the u~m3 in,·oh·e crosung the m1d· li ne to 
touch the contra la ter:~.l s1de of the face ~ nd !ul( 1nvol' e 
toucn1n1 the ipsd.,eral s1dc of the face . All itc:ns. re
prd :eu of whethu cross1n& the body's m ld· hne ts ID· 
•olv~d . ;ue scored ; for a correct... I Cor a wrong but 
corrected response . o~nd 0 for Incorrect respon~s. Oc
casiona ll y • chJ id w1U g.~vc a n uaet rather th•n a m11ror 
ima1e response. For e .umplc, he or she w1ll po1n1 to !u s 
or her leit eye or car "'lth h1s or her left hand in rcsoon~ 
to the eurruner"s po1nt1nC t:J hiS or her left eye or eu 
wnh hiS or her !eft hand . If tl:e res po nse was Initiated !>y 
the ch uc:l" s left hand the score 11 ~ . for the ch1ld was 
correct 1n hiS or er respons e o i no! cross1n g th e ::>1d -line . 
If the ch1 ld h•d s"rt<d " " h hiS or ncr 11 gnt nand and th e:~ 

cha ngco 10 the left hand ~c io re touc h•n ~ hiS or ~er fHe. 
the sco re "- OU d oc I . for : he child !llr:co 1nco rrec: ly ou t 
then co rrected to • non-croS\cd response . S imd o~ rly. 1f 
the chdd po1nu to hl3 or er na ht e1r or :vc w1t ll h u 
or he r left band 1n response to the cu m1ner"s po1n11n1 

to his or h~r right ur or eve wnh his or her left hand . 
the score wo uld b~ 2. for. aga1n. it is the crossing or not 
crossina the m1d-line that is under test . If the child 
does usc th~ wrona hand but is correct on his or her 
crossing response. a note should be :n.1de to that effect 
and !cit and ri&ht scor~s not computed. fo r they are 
inval idated . 

The objec tive in scorin g is to give credit for c:ronin& 
the m id-line without penal izt ng for ;Joor motor pl.lnn ing. 
To do this requires givingcrcdll for cross ing the mid-line 
in an incorrect response. This is accompl ish~d throusn 
the l'!cthod of totating the scores. All ipsil.ucral it::u 
scores arc put 1n ovals 1n the pro tocol boolclct:; all 
contra lat e!O I scores ~re recorded in rectang les. The 
tot.al of all points in the ovals is subtracted from ;4 and 
th e rcma1:1d cr added to the total of scores placed in 
rcct.anglcs . The rtsult is the !COre for the test . For 
examp le , if the ch ild twice faded to cross the m id- li ne 
when e.•pccted to do so and in addit ion corrected one 
re1ponse that sur.ed a..s Incorrect . but ~cspond•d cor
rect i)" on aU other con~ra i arcral It em s. hu or her total 
score 1n the rectangles would be 19 . If the child performed 
all ipsilateral responses correctly . !Xce pung on~"" hen he 
cr she crossed " ·hen not e .~pccted to do so and once 
when he or she sunrd to cross bu t correc:ed himself 
or he rself. the ch iid"s score '" the ovals would be ::!1. 
Subtracti ng :!1 from :4 !raves J, "'' h ie~. ~~o· hen £dded to 
19. results 1n 1:. the child's total score for tht test. Com
plete f~t l ure 10 crou the mid-l ine results tn a scor~ of 0. 
Ro~ndom mo•tments, .:ross1ng or not crou mg regudless 
of the lt~m . :ruy a uo result In a score of=~ . suue:sttng 
that t~e child docs not avo1d crouma the m1d- li ne but 
has diffic ult y in 1m11atmg th e mouon. Any scort abo'< 
24 shou id be recorded as lJ . If the ch ild uses only 
or.< hand to du all po•nung, hu o r her score wou ld 
be 2~ . but 1n this C4se the C~ LX sco re (tha t score 
"''luch a ppun m the rectangle •n the prore>col booklet) 
would 41ve a more accur3te indicat ion o f his or her 
tendency to cross th e m1d· li nc . fo r he or she would 
ddina cly be avo1d1og crosSin& "-"llh o ne h•nd. ln Inspect
ina the ch ild's responses in the pro tocol booklet. the 
u.uruncr must rcmei'!Oer th>.t when he or she po•nts 
his or her nsht hand to hiS or her rij!ht car. t~e ch1ld 
is ~ltp<"Cted to p01nt hu or !ler left hand to hiS or her 
left ear . Sundud scores ue found in Tables.;.() throu&n 

~-

To compute >. raw score and a : a nd>.rd ccv1at1 o) n 
score for tnc n 0ht lund onJv on C. I L. l ll r:spons s (o f 
v.hiCh tncrc ~rc 12) on Item • ) . J . 5. •nd 6 uc tot a led . 
These Items conSIIIUIC the IUblest c~.f L R . Sl mllarlv . • II 
responses on Items I . 1. . a nd 8 n e to ta led to m••• 
subtcst C~ILL. The eumJner " rc r.J nc ed th o& t "'hen 
llllnC hH or her nw tu hand, the ehtld uKt tu s or her 
left h.and. a nd • icc ••~ The luih•H po sub lc .core of 
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c:-fL:R or c~ LL is 2~ . Sund ard scorc-1 for raw scores 
on th<K ttsts are found in Tab les JS through J9 . 

S i ~ce it " not ~·et known " 'hen scores o n crossed 
item s o nl\' are p re ferred to sco res on crossed a nd ~ n

croued :tems com btne d. norma uve data fo r crossed 
itt ms o nly a re a lso &t .-c n. T he fr eq uency with which 
t ~ c n gnt ~nd c rones th e mid-line when e., pec:ed ro d o 
so ts e ~p resscd rn su brcst C YI LX: R. the raw score for 
w~ tc ~ 11 the tota l ( six re spo nses ) of h ems 3 and S. Tout 
of lre:ns l a nd 8 coruu rute~ th e score ior su btes t CYI LX:L 
or rhe left ha nd' s pe rforma nce on crossed ire :ns o nly. 
Sta ndard !COrM fo r these raw !COres are in T ab lt1 4S 
through 49. 

Billltral :\loror Coord inat ion 

:\larr ria ls . :"one o rher than protocol booklet. 

Procrdure . Fo r ad:nrn ist ratton of this tnt the ex· 
amtner f~ce s th e c!'! ol~ . "'no is e•p<-' : d to t:nota iC the 
moH :-:: cnu oft~ < e nr.1one r a ft e: they haH bee n demon· 
st:J td S tnc: thos test f ilo"'l t l40 tellS rhat a lso r< auore 
tha t t he c~ud tr..:tal e the e um in<r 1n either :noveme nt 
or posture . hdd ren uuu lly ha' e no difficult> 1n graspon g 
1 e essentta l na t~ re of the tas k T he main diifere nc e 
be r ~o c:n tnu test a nd the forme r :wo r:srs , as fa r as the 
ehold 's zr;up on g the mu nong of rhe tnt u conc : r~cd. is 
th at t~ c c. old u nor ro tiT'.J U tc t!le e.u mmer unul after 
the eumone r !':as ~omp le ted the demon>tra uo n of the 
ot cm . L'rtlt ke the t"'O pre vtous rcsrs. the be ha vi oral 
dime nuon under e va luation IS the abil ity o f th e t o 
upper « <rcmtttcs to move togetncr in a smoothly tn te · 
pa led p• n er n. 

Allm:ns involve tcuc!ltni the palms of th e h~ nds to 
the th tgh tn a qurcic. !tgnt slap "htc:l makes ~ n •udob le 
t.ut ·oJt lo o.:LI >Ound . , , ( cr < a~~.!~ ~ or to ·Jclnne of the 
th oeh. th e h ~ nd 11 ra n ed a bout C1 ht tnchc-1 from the 
rhogn . T~e e .um•ncr st.aru uch otem wuh hands ~ro

nll <d a nd he d coght tnc.~ es ~ bo>< th• s !'! s. The eumoner 
tnes to be .u rhythm oc.a l u posllb le in hu or h<r ce:non · 
ltr&rton. cmpnHtl tli l t he lund of r«: tproc.a l I Ctoon of 
the ~nds t nl! II oe ona evo l u ~ tcd . A duconnu tcd demon· 
ltr~ uon ,..1U )'leld a se me nt ed res~onsc . Coord • n~ tton 

l boh ty IS JUdged largely o a tlmtng ~nd smoothness oi 
tne tnr< ra liOn of th e two hand s on re lot ton to c..ac!'t 
other. Ea ch •t<m .:ons osts of 1 t~pc of moto r ?•He m 
t~t 11 rcpe~ted o ne or t-..o 11m~s . E~ c!l mooor ;:>>l!cr n 
or unn of a::uo n shou ld :.a c one second . Thus ~ slap 
• nd • pa use occup} one second . two qu1ck sla ps o r 
cl• ps >nd 1 ~ault J eforc rcpca :ma • move:nenr p• ttern 
• lso reo; tt e one seco nd to : . <e~t< . The cu moncr s 
<A<CIHI Ort o f itc:ns I th rou n las "'<II u the tn l lt!cml 
requ~res f.Ju r sccono s for eac:t :rem. "'"" • fr1 uo n 01 a 
second ~t it o>rr . ·• nt.:n · o~ld be tne pa us< bdorc 
1no1 tr rephc.uon o ( the mo,ement . u. c rc 11 to be pven. 
Items 6 tl'. rou1~ 8 rc uor e three s<cond s <> ch 10 nocu1e . 

'-. To in itiate the tnt. one trial item is given . The 
examiner says: 

Watch '"·"hands. Thm you tio th~ ftvn~ thint. 

The exa miner moves his or her hand s in a smooth. 
rh)~ hmic. re::ipr~l motion. gent ly touching the !cit 
p41m to le ft t hog h, then, ;u 11 raues. touch ing the ro gh t 
palm to n ght t high. Thu pa ucrn of m ouon os repelled 
once. The eurruner then adds. hold inJl up his or her 
left hand: 

f b~ran >vitlt tltiJ lr4nd. 10 you beri" ..,;,J, tloiJ (to uch 
child's rig h t h;a nd) hand. 

If the child performs the rnal itc:n ( l R L R) in
correctly , he or sne 11 corrected by t he exa m1ner u ~in g 

th e child ' s ~nd s and mov•ns the m th rough th e m o ttons . 
If a nd when the chtld perfo rms the trial item as we ll :u 
he o r s he see ms to be ab le to , the e.umoner sa ys: 

Wh~n I bttin witltthishanti (hold u p ri ght h~ndl you 
btrin ..,;,h rhi1 one ( touch child ' s ldt handl. Whtnl 
br:in >vith thu on~ (hold up left h;and l y ou bt : in ..,,,Jr 
llti1 on~ (touch child's n gnt hoa nd) . Watch m~ tio 
anothu ont. · 

The euminer gives the ittnts ~ ~ desc ribed below, 
repu u ng d irec tio ns on ly u necessary. 

/"m 1: Eu rru nrr moves his or her h;a nd s in re· 
c ip rocal mo11 on. gently s!apptn g n~ht pil lm to rosh t 
thtgh . th e n. 11 11 raoses , sllppmg !cit p~ lm to leit 1h1gh. 
Motto n is repea ted once. If the ch ild d~s not au1cr 
au toc:a lly repu t th e euminers mo ve m e nts, t~.e ex

an-.Jncr ~ :, s : 

l'ou :Jo il. 

If th e child suru his o r her mo11on.s before the 
e.u mtncr has completed the paue m . the e :u m 1ne r s~ ys : 

Wait ~.~nt i/1 fintJit. thtn y ou tio it. 

An ittm ontc rrup tcd on th e a bove manne r should be 
rede mon suat ed . If the '" lid begJ ns mouo ns w1th th e 

oncorrccr hana lh< rc s.,onse ' ' constdcr cd mcor:ect. lnd 
the c:u ld 11 corretled. w11h the ex oa rruner U)tng , whol e 

potn •ni ou t appropru tcly: 

I b~:an ..,;,It t loi.J lul nd: you bt t "' wirh th il ont. 

If the cho ld then c<ocu tcs the :nouons correct! 

bes•nntn& w11h th e correct ha nd . he or she 11 '1\ cn a 
se e r< of I 1n accor.l &ne< wn h th e sconn! ~rocedurts 

e xp l.,ne d clo w l( he 0 1 she re peau rn r mouons • pon 
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'"llh the incorrect hand. the child is scored 0 for that 
1tcm. 

If the c h ild imitates the motions •ccurately he or 
she is sco red : for rhc ot em and the exam in<r proc~ds 
to I he nex t ucm. but of th e choid ' s mo,·ements arc j e:ky, 

dt"onnected . or in~ccurarc , t he examoner uys : 

Watch m~ arain. 

The exarr.oner demonstrates the item a ~ain and the 

c~t ld lttempls the Item a. ~ond time . If a second attempt 

os succcnful. the ch tld is scored I for the fors t u e:n; if 
the second atte m pt ts sull inaccurate or arh)1 hm iCJ I. 

the Hem IS scored 0. :"o funher attempts arc a llowed . 

Su bsequent It ems are ad mimstered in a 11m olar manner. 

lum ! : Left pa lm s laps left thogh and, a fter • ;:>lusc, 
ng ht ;> a im s!a p s righ t rhogh qui ckly tw i~. ~1otton is 

~ c ~e J < : C. The number of times a patt ern " g"·e~ 11 

ondiCJ ted on th e protocol boo~ict as N 'o times or t!'lree 

to :nes One re pelllto n makes a total of two prescn11tions . 

lu"' J: Same .u Item : . but re versing hands . 

/; ~,., J: Both hands ar e used symmetrically . Pa lms 

sla p t;:> stl u crJ I t.'lt~hs simu lta neous ly. !~en, •her a 
pa use. c~p (o n ryp ic1 l pa lms together position ) twice. 

Pa u crn 11 re peated once . 

/um .J: Both ha nds arc used symmetnca lly·. Pa lms 

slap o o;:so~tcralth i !hs Simultaneously: after • ;:>ause they 

s!ap umc thighs '"·ice quoc ldy. P•ucm 11 repeated on~ . 

/run 6: Left palm s!.lps left thigh, immed ia te ly 

followed y nght ;>aim sl a ~pong rog!ll lhogh . After a 
pau~ . the ulollons arc re;>::.t:d t woce. malc rn1 a tou: 

of rhrcc •~ec:uuons of the pattern. 

/um 7: Same as lt<m 6, but revenina hands. 

fum 4: Sar.te as Item 6. but rogh t arm is cro1ud o~e r 

th e !eft arm anJ th e left palm sl• ps th e nght thrgh. 

fo llo"'·ed by nght pal m sla ppong the left thogh h em 11 

repea tr d '"' ' cc. maktn! a total of th ree e~ecu11ons . 

Sco11nc. If th e chdd omo u tes the eAJmoner correctl y 

~ itu t. e fi ru d emons 1rat 1on v. 11h good bd~ : cra l onte ra · 

lion . th< "ore 1\l po1n1>. I( ~ n lC.UrJt< a nd rh ythmoc a l 
re-·\p onse 1s nol m~dc .1f1cr ~he fi nl dcmonun.llon but n 
mauc • Iter tile second d e monstrJtoon . I ;~ornt 11 ~ o Hn , 

If tn e second a t:emi't os poorl y eAcc:~ted. 0 ;>oonr s ~,. 

l" • ~ for tha t 11em. SmoothneSJ oi nccuuon a nd ont<r
.c :o,,n o f the ha nds ~re Hoects und<r consoacr a tro n . 

Jrrb· '> r d1sconneCied moV1:mtntJ constitUte an <rro r 

T he cnold must e..ecute 1 h< motio n pa ttern oi ca. en 
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i tem at least as many times u tht examiner d~. If 
the chtld shouJd stop after an insu ifioent number or 
e:r.ccuuons. the eumincr advt~s th< chold to don a gai n 
and the child is not penaliz<d. If the child reputs th e 
pattern more frrquently than is required. t he cho ld is 
not penaliLed . If the child executes th e pattern sl ightl y 
raster or more slowly than dtd the examtner, the c!'ltld 11 

not penalized but his or her a e1ionsare j udged on the bam 

of degree of coordination sho'-''n. The total score u the 
total number of points for the eight iterru. The standard 
de,iation.s or standard scores for the raw score1 arc 
found in Tables .10 through"'-' · 

R icht·Ldt D iscrimination 

M•trrials. Penctl Wlth rraser and protocol book le t. 

Procedure . The child and e:u miner s it on cnatrs 
factng each other. After ptntng •he ch tl ~ ' s attcntoon. the 
cx'-miner s1ys: 

Immediate ly upon complet ion of the command . the 

examtner stan s cou nting seconds (I COl . 1002 . etc. ) 

inaud obly to himself or herself IL'hoch "atch~ng the chtld's 
response. If the en tid hold s up. p re sents . o r i n aoy other 

way tnd tc:ates Ius or her nght hand v.1thJn three seconds 
after the command is made. the child is scored 2. If the 

child rnd ic:ares the nght hand after thr"" seconds . but 
be! o re 10 seco nds. the chold is scort:d I . If the chtld fint 
ind oc:ates th< ldt hand but then chan ges it to the nght 
hand. th e score is b;ued on t he rime whee the righ t hand 

"''U ondooted . Usually cha nges from the oncorrcct to 
the correct hand are not nude '-'i t!uo thr.e second s. 

but sho u ld tl oce.: r. the score for t'le 1tem os 1. If t"le 

c hange 1S maa e from the incorrect to the co rrect choocc 

after three seconds but before 10 seconds. the score 11 I. 
The rematnaer of the ircm5 ue ~cored accordo n gly. 

When prescnlln!lltem.s J and 9. the cn:ntncr holds one 
penc1! on both of hts or her hands, 10•hoch rest oo hos 

or her knees. Enough o( t~c eraser end of t he penol 

c .uc nds fo r ClSY gras p by t hc ch tld . When It ems ~ &nd 

10 arc '"en, th< examon<r ho lds bo th ha nd • o n ln<cs 
w11h palms up to recetvc pencil . When ac!mono~tenn l 

Ite m 5. the c.umtner holds tne p<nc:d v. 11 h t: os o r her 

ng h t ~and . at a dost.:~ nc.e of one foot n front o( the u p 
or the ch tld' s le ft thouldcr. Fo r !:em S. :h e cum1ner 

ho ld s th e ;:>cnctl "'llh hiS or her left hand on f ro nt of th e 
chold ' s rognt sl'lou lder . The c~ old shou od not touch th e 
pcncrl. The e.u mtne r snould a vooo ktton• th e c!'ldd se: 

hrs o r her sco re or other'-' <SC l cJ r~ '-:'le:ncr hn or her 
res ponse os .:o rrect <> r no t. If t ~. c c o ~m•nd mwt be 
r<poted . the score (or th< 1tcm unno t • ~ eed I. Tomt:li 
for the 1t<m os fro m the <nJ of th e ii ru command . If 

th e ch1ld sa ys he or she d ocs not kno"' the •ns-..~r. rile 

chold 11 req ueued to guess . 
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Scorinc. lterru lr< sco~d ! , I, o r 0 ;occord ing to 
Jccur:;ocy ~nd qu ickness of response . The test score is 
the t.JtJI po1n" for th< 10 itrr:u . StJndard scorrs arr 
found 1n T1b les -40 thro uilh ~ -

P. Standinc Balancr: Eyu Open 

.\htrriab. Stopwatc h ;ond protocol bookl<t. 

Procr-durt. The ch il d is 1sked to stJnd so th;u he 
or sh< IS not c!ose to u.·alls o r iu rntt ure th at might en
eoura ge th e c h1ld's use of them to m;o ini.Jlin ba lance . 
The cndJ IS 1 s~ed to sund wtt h Jr:ns fold oJ, e ! bo~> s Oe:\ed , 
• nd ha nd s tucked 1n and he ld near chest. Touc hi ng the 
ch ild' s kit leg n~r the foo t. the examiner sa ys: 

L1jt th irfoot. Don 't hop or mov~ oround. 

Stop~>·otch is staned u soon H o ne foot is hfted 
and time no trd wh r n t~ at foot u placed on th< Ooo r 
· ~ • 1 n . even momenanly . or h;ond iJ extended to ga 1n 
~. !.;o n e< . o r c nold hops or movrs foot on wi'uch h< o r 
she IS !lanJ.ng 1n order not to los< b;o l:.nce. If t~ c c hild 
1rnm<C1atcly lo ses hiS or her tu l• nc<.l j)par<ntly beca us e 
or not j; : tt:n g b:. l;o nce fi rst <fore hftin g the foo t. t~ .• 
test IS r<;>c>ted "'"h th < r:m1nder to the chtld th2 t he or 
shr should gtt h iS or ~tr ;o lance fi rst . b<forr liftt ng the 
foot. !tiS 1m ;:>o runt tnat • cnlld b< giVen • second c ha nce 
1£ t he ftrH mns urement .,.H not an ;occur.:u.r ind1cauon 
of h1s or h" sunatng bl!Once . When the ch1ld has stood 
(or I 0 ~econd s o n ;o ioot. the test IS Stopped for that 
foot. 

8.4 1a netng ab ili ty on the ldt le g is tested in the 
sa:nr manner, ~~otth the o• m1n er say1ng: 

Scorin~ . T he num b<r of seconds reco rded for sao 
nght foot IS th e S aO:R score a nd th .r recoraed fo rt h< 
left IS the ao L scor< T • lOll i of th< tWO sco res is 
th< SBO score. The mv .. lmal sao r-. w sco re II 360. These 
""" ~ores can be con-ened 1nto sundard ~ores by 
<tther th e conventiona l met hod or th ro ugh use o f a 
lopnthmte converSi o n Su nd;Hd scores com puted 1n the 
sunduo man ner ;ore foun d 1n Tab le 50 fo r ~010 of 
both feet combtned or Ta b le. 51 and S~ for <llher foo t 
alo ne. 

The fa tl u re o f the norr:U li \C sa mple nw scores :o 
us u~ • Ga uss1~n d lltrtbuuo n I d to s<ek 1ng ot her 
me :hcd s of sconng srand 1ng a l•nc: . The a lt cr n.tte 
me tnod d : ,e~oped 1n ol' <t usc of a lo um hm1c con· 
•cn 1on sca le The sca le . sno wn m Ta ble H. g1-es a 
con'- Cf"'''etl nu r."l cr or sco re for tr.c nur:1 bcr o( loCContJs . 
or ,...., sco re . Th r conv:a1on sca le ... ., p r< ~~red bv 

plac ing variow linen scalts or rulen •!'ltnst a log~ntn
m.c scale. find1ng e.ch ch ild ' s r;ow sao or Sac s;or< on 
the logamhm1c scale. ad record ing the li near equi•·a le'lt 
m~l.sure:r:'lcnt or con\·enion score . 0\ffe~ent conversiOn 

sca les ~o~o· rre tri<d unul the sao scores for t!'l: 5.6- to 
5. ll·yeu normative sample and the S9C:L for the 8.0· 
to S.S-yar normauvc sample reached .tn o pumally 
bell-s haped curve. It is this sole that is reponed and 
wh ich has been used to compute conven:d me3ns . 
s~nda rd deVIations, and the standard scores 1n T;obles 
53 through 57 . There ;ore no data re!2rd1nc the rffec
tiveness of use of the conven1on score rr!.;ltive to the 
stand.trd method . but its use over the si.Jlndard rr.e:hod 
is prderred. It can be app lied to any S30 or S BC score. 
tota l. nght . or left. 

Q .. Sundinc Balance: Eyu Oosed 

:'>httriols. Stopwatc!t and protocol boolc.let .. 

Proctdure. The procedure ;ond sconn§ for t!'lis 
test are 1dcn ttcal to th;ot for S1an:iing 8.: /anu: [ y ts 

Op1n, wtth the exce ptio n that the cn tld is requtr:d to 
ktep his or her eyes closed wh1le ba lanctng on one 
fo o t. lf the c!'l ild 1s unab le to (c:e his or her eyes closed. 
a shte ld should b< pf;oced bdore th< cht lc's eyes to 
pre-.nt any v11u:.l sumuli from ass11ung the c:tdd '" h1 s 
or he: ba a nee . It ts often advis:. ble to let t he c:uld ~n ow 
that b a ~netng with the eyes closed 11 r:1uch more c tf· 
ficult for a ll peopl<. As in SaO. thts test is t< r:m~ted 
-..·hen th< :hi ld has stood ISO second .s o n ett h<r foot. 
mak 1n g the mH1ma l poss1ble score JM . It 11 unli ~e f y 

that an)· c !'u ld "' IU re.ach th< :n1 :uma l score. 

Scorinc . Sconne S BC is handled 11:111 ~ rl y to that lo r 
S BO ;ond th e same rrocedure reprd;n~ usc of • con
,·e nt1onal m ethod of compu11rg stJ~d~ rd sc o r<1 or use 

of • lo ;orn hmte converSi o n ~• I• a;:> plt rs . . l. pp ropn;ot< 
sund;ord sco r:s are round tn Tables .10 throu gh ~ • nd 
SJ through 57 . Sund;o rd scort~c o rr. puted 1n the 111ndH d 
mann<r fo r eit her foo t • lone are fo und 1n T•b le-s JS 
th ro ugn 49 . 
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APPENDIX D 

INDIVIDUAL RECORD FORM FOR THE BRUININKS-OSERETSKY 

TEST SHORT FORM 



BRUININKS-OSERETSKY TEST OF MOTOR PROFICIENCY/ Ro oert H. 8ruininks.Ph .O 

NAME ________________ SEX: BoyD GiriO GRADE __ _ 

SCHOOL/AGENCY----------- CITY _____ STATE----

EXAMINER REFERRED BY ______ _ 

PURPOSE OF TESTING 

Arm Preference: (clfcle one} 

RIGHT LEFT MIXED 

Leg Preference: (clfc le one) 

RIG HT LEFT 

Complete Battery: 

SUBTEST 

MIXED 

POINT SCORE 
'.la.um~m 5wqec!'s 

GROSS MOTOR SUSTESTS: 
1. Runn1ng Soeed and Ag ili ty . . 15 
2 Balance . 32 
3. B• lateral Coordination . 20 

Dare Tesreo 

Date of B~r : h 

Chrono lOgiCal Age 

STANOARO SCORE 
7 est ~cmoos : ~ a 

•Tlole 23l Taci t 14! 

PERCENTILE 
~ANK 

T101e 25! 

Year Month Day 

STANINE OTHER 

4 . Strength . . 42 

GROSS MOTOR COMPOSITE .. ... . . ."DO D D ~' _____. SUM 

5 Uccer·L1mb C::lordinatJOn .. . 21 

FINE MOTOR SU B TESTS: 
6. Re.soor.se Soeed . 17 
7. Vtsuai-Moror Con trol. . . . . 24 
8 Uooer-L1mtl Soeed 

·oo ana Dexren ty . 72 

FINE MOTOR COMPOSITE . ... D D 
SU M 

BATIERYCOMPOSITE . .... . . . ..... .. ·o o D D .__I ~ 
su .. 

·•o oor• •n aanery Comoos: re Add Gro .. Moror Comoo~t le. SuO!!r:JI 5 Stan o•rd &:ore ond F;ne Moror Comoo• •re. 
CnecK result oy o~achnt; Sta.J"\G~t a Scores on SuotestJ ·8 

Short Form: 

SHORTFOAM . " 98 

DIRECTIONS 
Complete B•ttery: 

Dunng es ao 1n1st~a rro n . ·ecord suorect s re
soonse tor eacn fiJ I. 

2 Af:er rest aoi'T' rnrstratron . convert oerlormance 
on eacn rtem 11tem raw score ) o a ootn score. usrng 
sca le orovrcea For an ' em w1 n more tnan one :nal. 
cnoose oest oarformance Recora 1tem oornt score 
n crrc e to nc;n of sca le 

3 For eacn suo est . aad 1tem ;)Oint scores: record 

STAIIOAIIO SCOIIE HI!C E~IL E R.l./llt STAICINE 
.Twe 2 .TiOie lTl !Tw e 27• 

D D D 

to tal 1n Cl rc te orovrdea at ena o f each suo rest ana in 
est Score Summary sectton Consult Examlf'le r s 

M anual to r norms taoles . 

Short Form: 
1 Folio" Steos 1 an 2 for Comore:e B tt ry. ex
ce or recora eacn ootnt score rn oox o ngnt o t scale 

2 Add oornt scores for all 14 Short Form ttems af'O 
recoro :oral tn Tes t Score Summary sec t1on C~n
sult Examme r s Manual tor norms tao1es 

}£!,8 Published by American Guidance Service. Inc .. Clrc:ie Pines. MN 55014 

(Reprinted by permission of Ameri can Guidance Se r v ic e , I nc ., 
Circle Pi nes , i'w 55011) . 
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0 

0 

0 

SUBTEST 1: R•Jn"llng Sceed anc Ag1l1 ty 

1. Runnmg Speed and Agility" • 

TRIAL 1 ___ seconas TRIAL 2. ---s~onos 

-..;:---- > 1 -~Urte ! 109- 1 10 S. J 99- J' 9S. j 89- 1 d.s- j 79- l 75- ! H I 57 · j' 5J-1 61 - I S.i· j' 55- !eelowl 
~., 1t0 , 1: o tos 1 0~ gs g ~ as 8.4 : <a i 74 1 o 8 5.5 52 l s.o . 5s ; ss : 

'l 
li£CO~O : 
P'Ot~f I 

3COR!5 
f OA 

COWl'\ rTf 
IIATTEAY 

li£CO~O 
POI "tf 

SCORE5 •o• s1<0•r 
faA .. 

~J@IEliCDLGJIGJ.[G51 .Gll.illf~.t(!J l@.[ffii[@l.fliiJICi4J.J£siL~.: O l D 
SUBTEST 2: Balance 

1. Standing on Preferred Leg on Floor ( 10 seconds m~1mum per roa /J 
TRIAL 1 ___ seconos TRIAl. 2: ___ seconds 

~i-®bJi~l-mJG:b ;;· ~ : .. L:.=:·-~'::Z::.~-:-~: :~-~-~2.~~ ~.' 
2. Standing on Preferred Leg on Balanee Beam-" ( 10 seconds m ax1mum per mat) 

TRIAL 1 ---seconds TRIAL 2: ___ seconds 

~,I a 1 ,.z ! )-.1 1 ~6 ! 7-a 1 9 j ,o ! 
i~".>IC!IrGifiDIGiffiJTmJw.:~:;;::-~-~; .. ::; ... -: ~-: .. L~w.;:.:. -:, ... 

3. Stand ing on Preferred Leg on Balanee Beam-Eyes Closed (10 seconds max1mum per mal) 

TRIAL 1 ---seconds TRIAL 2: ___ seconds 

~. , I o i 1-J ; 4-5 s I 1 I a I g I to ! 
~;lC!lliD IG:L C?5 [0i.G1[C!JIUi[=-~=~=~-.-:~~;.:.;.~:~=.-.-:.;: 

4. Wa lking Forward on Walk ing Une (5 steps maJumum per tn al ) 
TRIAL I ___ steos TR IAL 2: ___ stecs 

I ' I I I ~- ) 1 o l 1-3 , "-5 1 e 

; =>.I01Gll0ICUr'"'::'7~~~ <: - -- ::::~::::;::~:t-::7~ r:-.:7,:~:~~= 

5. Walk ing Forward on Balance Beam (6 steps max1mum per trial) 
TRIAL 1. ___ steel TF\IAL 2: ___ stecs 

_ ,I ! I I I . :::.:.. / ! a 1-l 1 • 1 5 1 e 1 

~L-m 0 ®mimn:::::::::::;":':.:::.~ ..,...::.:::.=~=-~-::.· 

6. Wa lking Forward Heel-to-Toe on Wa lking Line (6 steps max1mum per tnat) 

TRIAL I I.._ - - -----' =---sreos steos 

7. Wa lk1ng Forward Heel-to-Toe on Bale nee Beam•• (6 steps max1mum per rna/) 

TRIAL I I'-~~ -~ --'-----'' - stecs TRIAL2 ._! _ ___,_.__ _ _._-'l= ___ steos 

:::.. I 0 ! 1· 3 I J ! 5 I 5 

i :=. > l @ LCDl w Lml0£.::"-7:X:::O::-~-.:_ ·- .. ·:3:::-:-.:::-::~~y~-:_ 

8. Stepping Over Response Speed SUQ on Balance Beam 

TRIAL 1 Faol Pus TRIAL 2 Faol Pus 
..-=-- I , . 
~; FaoJ I Pn.s o . 

~ l0~ L0_l~~-~-~:.:s~ ~-~~::~-~:_::_~- ·~=-:.· 

2 

__ j _ _ _ 
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SUBTEST 3: B ila:eral C~o rdl n a!IO n 

J I 

0 

0 

8. Drawino Lines an d Crosses Simultaneously (1 5 seconcs ) 

NUMBER C F PA IRS COPRECT ---

1 
z.J ~s · &-

SUBTEST 4 : S rength 

1. S tanding Broad Jump ' ' ··r ecorC: nur:'loer : om <aoe m easure) 

RIAL 1 --- ";"RIA L 2 --- HilA 3 ---

~~ : 0 ; 1 : z I l 4 : 5 5 ~ : 8 : g I 0 ' 11 12 13 14 15 

~mJt GILGJTGI!:""Q LwT.G;TIY~T!I,=cD- 1@ r®T&J ;_:!!Yr§T@.rl6j·. 
2. Sit -\IDS ( 20 seconas J 

UMBER ---

=::.. i o i 1-2 ~ ~ 1 ~a : ;.a ! <;. IO ! I I·1 2
1

1J..IS ; :&- i8 ; c;.zo : ~;e ; 
~10 1.0 ·0 : 0J.0.[.G)j.ill1Qll0 [0 . L@.L-..:.::~· -:r.-- · :..:: --.--::..~.· 

Ja. Knee Push-ups For 3oys Unoer Ac;e d and All G 1r1s 1 {20 Sflconos ) 

UMBER---
I I I I I . I I • I 1 

;:;.. ,1 ~ I I Z ! l- 5 j &-7 1 3-9 I I (). 121 - I - : ·J.l~ l - ' 6-18 1 -

~l@ L0fCD rc~H0 fGJJ0Ii!J~0.T0l@l.®.J@L@L®..i&f®. 
Jo. Full Push-\! OS , F r Boys Age d ana C loer : ( 20 seconasJ 

NUMBEF'I __ _ 

:;:. · .. o , - ! - : - - . 1·5 H - i 0.1 j 2·1J ; - I ~~ ~ - j ,~ ll l 1 8· t0 l -

:;;)X0 [G2 Lill[0T0 UVJ'0 [Q).[DJlTilL@J @l@l@J®I®:L®. 

·c~r voresrJ Ctttl e o J&a c r au tn 1 e..., ! 1 .. 5 3 
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O ' 

SUBTEST 5: Ucoer-!.. imb Coorc1nat1on 

I. Bouncing a Ball and Co~tching It with Both Hands (5 tnals} 

NUMBER :JF CATCHES. __ _ 

;:;.. : 0 I 1·2 ' l-4 I j I 

~r r:::\ L"' 'Lt.:\ 1 t:'\c·-7"' -:; .. ""7"T'"~-·--:-,.... .... ·.~. ----~ . -.....,.....-;---, • • __,.. ... ~· -, ~~~ 
·~ _\.!) ~ \..,_~uJ). :.u....: .. _...,_~~--- ......_ _ _;_._:... ...... ~:-.-~"'~· · .. 

2. Bounc ing a Ball and Catching It with Preferred Hand (5 tnals ) 

NUMBER OF CATCHES·---

~ • •. : a 1 1·2 i ~ 1 5 1 

-=:;·r0~rGI.Il!UN&.:~~·~??-~~;-?Z;;~-:ii~~~-=;;~~~ 

J . Catching a Tossed Ban with Both Handsv (5 trials) 

NUMBER OF CATCHES.---

4. Catching a Tossed Ball with Preferred Hand (5 tna tsJ 

NUMBER OF CATCHES ---

;;:.., /; v l :.z I J.4 i 5 I 
];_) I G) I 0 rGJT01 . ~--" .-~-::~·7':_';_ ::. · - -- · ~·· :- -:: .- ·r~·=--.._ __ ' __ :.--:.. ~~~.::. -~:-·<: 

5. Throw ing a Ball at a Target with Preferred Hand " ( 5 rrials l 

-----~; =HITS 

1. Resoonso Soeed ... 
TRIAl 

Pract•c• 1 

?'riCIICe 2 

2. 

SECONDS 
TO 'N~IT SCORE ' 

)()()()( 

)()()()( 

RANX~O 
TRIAl SCOR ES' 

HIGHEST II 
' c I 

C I · qec~ra rtumne r !fom te soon s& 
toee>d sc•c--. •n r •s caturrn 

, r--; 
l,lfl)IA~j - L__: -

' c:i I ll ':•,~-:,!'~,~ e;~o~,~~~ ~;oo:.~~ " ·~~:" 
' -~ 

lOV.EST C 
:o,nr KOr~ 'or 3'-'otest 8 • .s, •ne 
.,eo•a., •ao·., , ?r rour.l"\ 1core 
from •:- e oo 

· ~ o r Suot e st 5 CirCle c u.s o r , . ,, '" I.,. 7·9 4 

·· -- -~'T 

A{CO"O I 
FOINT ,I 
SCJ~El J ;ott 

CJIIPlET£ 
iAnEAT j v _j 
Ql 
. ·.· ~ 

·-··-: ... · 

0 

·0 

0 -r SC:llllt 
soonn e . _J;C ,;, 
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0 

0 

0 

SUBTEST 7: '.'i su31 -rv1oror Cvnrrol 

I . Cu1t1ng Out a Circle with Preferred Hand 

NUMBER OF ERRORS ---

:a 3-9 I J.l 0- 2 I 

2. Drawing a Line Throuc;~h a Crooked Path with Preferred Hand 

NUMBEF\ OF ERRORS.---
.100 ' I ' 

~.:. . I ci .. , ; I 2· 5 I 1 I 0 ! 

3. Drawing a Line Through a Straight Path with Preferred Hand"' 

NUMBER OF ERRORS ---

-.;;- ! ~e ' - ! I i I 
~ · , 0 1 ) o 2·5 , I • J : 

4. Drawing a Line Through a Cur11ed Path with Preferred Hand 

UMBEl:! OF EqRORS ---

0 

~- ~ 01010. t·CD rm c::-.: :.:-..:_ .:~:::-z==~=.=::=...~:-~-:==:~ ·-· 

7. Copying a Horizontal D iamond with Preferred Hand 

SCORE ---

• -.;;- o) : , I z ,. 
~ I 

8. Copy1ng Overlapping Pencils with Pre ferred Hand "' 

SCORE ---

• ~- : ~ I . ; z ! 

5 

•ECORO 
POI"'f 

SCORES 
r f}A 

SHORT 
FOR .. 

D 

D 

D 
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SUBTEST B: Uocer-L1mb Soeea and Dex teflty 

1. Plac1ng Pennies in a Box with Preferred Hand ( 15 se con as; 

NUf,.I BER OF ?!:;NNIES ---

- · . . I I I! 
~•- 0·5 , 5· 10 I 11 - I J J I ~ - 15 • 1&-17 • 1e. 19 2Q- 21 ! ?2·23 1 !4 

1 

~ J0 .L0L0.LGl101G)lGJJ wT~ .L;··v ..... ·:. ·=:;-:~-~-:r~. :~:_;::-

2. Placinll Pennaes in Two Boxes with Both Hands (50 seconds max1mum lor seven correct palfs ) 

PAl RS CORRECT ,_1 ----'-'----'-~--'---"---'-'--'' Tl ME IN SECONDS: ---

-.- I ~I I I ,. i I I i I I ee~ow l 
"";.. J9 J1-49 : Jl ·.:O : Z&-JO 21 ·251i&-20 it 5-1 7I !4-15 I 12-IJ i iD-I l i 10 

=-.JWLDJ."f@~lilliUiw$~~~~?.'; __ 
3. Sorting Shape Cards with Preferred Hand" ( 15 seconds) 

NUMBER OF CARDS ---

;;;. · ; 0 ! 1·8 : g. i2 : I J- 16 ~ 17·20 i 21 ·2 5 ~ 2~-29 ~ JQ-33 i J$-J T: 38-JI l Arr,e ! 

0 ;::.; l ill [QfG:rr01rGl®JilltC~1C~Itffi1~::.7";.. .e_ . /~.;~;~~~4-

0 

4. Str ingin9 Beads w1th Preferred Hand ( 15 seconas; 

NUMBER OF BEADS ---

;;;. 0·! 2 · ~ I 5 5 ! 7 : 8 ! 3 , A~e ! 

·~! CV ! CD l G)-I (l) L[.)J(s'jT(5Jl :7J"_L.:~:;~~;:;-_;:_~~:._.::~~..:.,,~::.~--=~ ·: ~ . 

5. Oiso1ac1ng Peg s w i th Prefe rred Hand (1 5 seconds) 

U :BER CF PEGS ---

;;;. , : 'J I •-5 ; ,;.; 
I ' • I 

3-9 ; IJ.11 j i2· J ! 4- 15 11&-!8 ' 19-2Q I 

6. Orawon9 Vertical Lines with Preferred Hand ( 15 seconasJ 

NUM Ber\ OF L NES ---

;;;. ! o ' t-J I 4-0 ; -9 it 0.12 ! 'J. s l ll - 20 , 21 · 2~ 25-35 ; ~~e : 
~r010T.GrrGJ.~[ITI_ilifG:fC: • .....:. __ :~~~-.,.. 

7. Makjn.ll Dots in Circl es w1th Pre ferred Hand " ( 15 seconds / . J 
NUMBEr\ OF CIRCLES WITH DOTS ---
-- , • • 1 I 1 

' AOCYe ' 
~ . . -: o : 1-i O ! l · t5 !t &-20 ; 2 1·2 5 1 26-30 I J 1 -35 j 30..:0 o ~ 1 · 50 a 5 !·50 1 00 • 

~ [0 JGJTCD. CD[~ IIDJ illJ!.DltDJNL@JL~.:-...:-.:::z:=~ 
8. Makrn9 Dots w1th Preie rre1:! Hand {1 5 seconos J. 

NUMBER OF DOTS ---
- - a~c· · I I : : 'Atove I 
;:;. • ·o · · ~25 ' 25- 15 1 35-~ 1 J5-55 1 :5-a5 1 EIP5 1i6-~5 i 8&95 S& lC5 i " 5 

~L0 {010t'GJJG)1illi~;I.ThJiillwi®J-~-.-::_-.:_::-~ ·-;-~.·- ·: -- ~: 

NOTES/ OBSERVATIONS 

0.""' , .. , .. 6 
:: · ~;ret 

.,'f': 

0 

I'OIIIT 
!(OC( 

1UIIEH 
, • .:;: t l) 
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APPENDIX E 

SCORE SHEET FOR THE SOUTHERN CALIFORNIA 

PERCEPTUAL MOTOR TEST 



IMITATION OF POSTURES 
No spe--: •1 1 m.tter~,ls nt"e'Ced 
s , ore 2. l. or 0 

I' Row s,ore 

II' Sr•nc:an:l Sc:.•• __ _ 

CROSSING MID·llNE OF BODY 
No spe-c i ~l m~rtri •ts nteCed 
Tri•l: Item~ 1 :Mu 4 (T~en rc;,ut Items l ti'IMJ .C. u tnt otcms) 

Score 2. l. or 0 

IU L R ~..tnd :o R ur c:::> C) C) 
CUl 2. R lUnd to l cyt CJ [=:J CJ 
CRXl 3. llund to R eye 0 c=:J CJ 
Cifl ( . l h~nd to l ur c:::> c:::> C) 
(RX) 5. l ~..lnd to It ut D CJ CJ 
(RJ 6.. l!undtolryt CJ C) C) 
1U 7. P. lUnd to R tyt <:::) C) C) 
CUl L R lund to L ur [:=::J c=:::J C:=J 

(tc:ll in O"o/IIS) 

CMLX /Yw Score + 
(to~l in n!c:'" .. niOC:S) 

CML FUwS~ 

CMLX SbndJord ~. --
CML St......Urd Seo<-e _ 

CML:R (3+4+S•6) 

CML.:l (1+2•7+8) 

CMLX.:R (3+5) 

CMLX.:L CZ II) 

R•• Scotw --- Sbnd•rd Scor. ---
Row Sc"" ___ Sbnchrd Sc-orw __ _ 

. R•• Sc.,..___ Standol'd Sc-. 

lt.aw s.:o,..___ Sbnd•rd Sc;ory __ _ 

BILATERAL MOTOR COORDINATION 
No s~ia l r:ut cro .a ls "~ed 
Tria l: L R L R (re-;o;)rOQ I) 
Score 2. l. or 0 

1. R L R l (reci pro.;~l) .• •.. •• ••••••••••••••• __ _ 

Z. L Phis-e. R R c;u oc kty (2 tim H) • ••• ••••••• ---
3. R. ;:4us.c.. l l c;uoc lc ly (2 tJmt> s ) •• ••••••••• ---
4 . 8otl'l. OIU\1, ~~0. Cll;> (2 :im~) •. .•.•••. ---
5. 8 otn, OlVst, :.0.'11 beth QUICkly (2 t o :~u) •• ---
6. L R c;u zclo. ly (3 tzm 6) .. ..... . ............. ---
7. R L c;u ic;k ly (3 tJm~) ............ . ........ ---
8. Crtrssed L R c;u•ckly (3 tomes) .•• • •••• •• •. • ---

RIGH~·LEI-T OISCP.IMI~AnCN 

Use o~ci l wotll c~ U<" 

Sc-ore 2 (3 ~on:a) . 1 (10 u::.onas). or 0 

BMC R..,. Sco:-. 

SMC St~ndard So:>re 

l. Show m e your R tund .. ... ....... . ............. __ _ 
2. Toucll your L ur •...•. . . . . • . ••. • .•••••••.••. • •• __ _ 
3. Ta•c thzs D<!ncal w at.~ your R lUnd ............... ---
4. No-. PUt ot an my R lUnd ....... . ............... __ _ 
5. Is ! .~ i t ~ne i l on yovr il s..de 0< )'Wt L side (l)! . . __ _ 
6. Touch yovr R r-ye ... . . ..... .. ............ . ..... __ _ 

7. S~ow me your L toot . ..... .. . . . .. . ............. ---
8 . It l.~ a s oencaf on y:>v r R s i~t or your l lid t (il)~ •• __ _ 

9 . T ••t thtS pen::at wa:n your l h i nd . . ... . .. .. . .... ---
10. Now put t1 an my L hana .. ... .. ....... ......... __ _ 

RLO Ro.,. Score 

ltLO St~nd.al'd Sc0te 

STANDING BAL;.NCE (eYES OPEN AND EYES C:.OSD) 

Arm1 t:.rr::e:S lil •n•t c ~asr 
Score- ' ' t ~ e num :>e' ot l e :on::n 

Raw Sco r• Sll"d~n:l 
('I • l) ::.c ... 

Eyu c:>en ($ 90) 
[y" c toud (Sa: ) ------ ------ ---- -------

Cur~roe:h l e 1 97 ~ . l'l "O ~ WES I UC\ PSYCII O I.O<rfC ,\L S[!{ \"lr [S 
" ro o I 0 !>~ r.rr••J u.·,·J Ill " hu k t) r on p ~ ll " I! huut " ro!!r :a pc ' """Oo.Jil of \\' o r e r n P >) ch.•lo ' tCJ I s.·n o.: .~ . 
,\11 rat '' rc \ cf\ c.J . ~ o 7 IS 9 Pr on t ~ d an I S , \ . 

(R e r inted by pe r mi ss i on of Weste r n Psycholog i cal Ser vices , 
l 20J l {-Jilsh i!:" e BoulevarG. , Los An;e les , Cali.:o:--nia 90025 ). 

188 



APPENDIX F 

PRETEST RAW DATA 



S
u

b
je

c
ts

 

01
 

0
2

 

OJ
 

0
4

 

0
5

 

0
6

 

0
7

 

0
8 H

o
te

. 

'I
'a

b
le

 
A

 

B
ru

in
in

k
s-

O
se

r
e

ts
k

y 
P

re
te

s
t 

D
at

a 
fo

r 
C

o
m

p
u

ti
n

g 
R

e
li

a
b

il
it

y
 

E
x

p
e
ri

m
e
n

ta
l 

A
ca

d
em

ic
al

ly
 

H
an

d
ic

a
p

p
e
d

 
(E

A
H

 
G

ro
u

p
 

S
h

u
tt

l
e 

ru
n

 
B

al
an

ce
 

be
am

 
B

al
an

ce
 

b
e

am
 

B
il

a
te

ra
l 

Ju
m

p 
&

 
po

se
 

w
a

lk
 

c
o

o
rd

in
a

ti
o

n
 

c
la

p
 

T
e
st

 
H

e 
te

s
t 

'l'
es

t 
H

e 
te

s
t 

T
es

t 
1\

e
te

s
t 

T
es

t 
l<

e
te

s
t 

Te
s
t 

R
e
te

st
 

1
0

.0
 

9
.8

 
1 

l 
1 

2 
0 

0 
2 

J 

8
.5

 
8

.5
 

8 
10

 
6 

l~
 

0 
0 

J 
J 

9
.4

 
9

.6
 

10
 

10
 

'5
 

6 
0 

0 
2 

J 

1
0

.9
 

10
 .. 

0 
5 

6 
4 

5 
1 

1 
2 

2 

1
0

.1
 

9
.8

 
4 

3 
6 

6 
0 

0 
1 

1 

10
.9

 
1
0

.8
 

8 
10

 
6 

J 
0 

0 
2 

J 

8
.6

 
8

.6
 

2 
J 

1 
J 

0 
0 

0 
1 

8
.1

 
8

.0
 

1
0

 
.1

0 
6 

6 
0 

0 
2 

2 

M
ax

im
u

m
 c

o
m

p
o

si
te

 
p

o
in

t 
sc

o
re

 
=

 9
8

. 

I-
' 
~
 

0 



Ta
b

le
 

A
 -

-C
o

n
ti

n
u

ed
 

E
x

p
er

im
en

ta
l 

A
ca

d
em

ic
al

ly
 

Ha
n

d
ic

ap
p

ed
 

(E
/\

H
) 

G
ro

u
p

 

S
u

b
je

c
ts

 
S

h
u

tt
le

 r
u

n
 

B
al

an
ce

 
be

am
 

B
al

an
ce

 
be

am
 

B
il

a
te

ra
l 

Ju
m

p 
&

 
p

o
se

 
w

al
k

 
c
o

o
rd

in
a
ti

o
n

 
c
la

p
 

T
e
st

 
R
e
te

s
t 

T
e
st

 
R

e
te

st
 

T
e
st

 
R

e
te

st
 

T
e

s
t 

R
et

es
t 

T
e
st

 
R

e
te

st
 

0
9

 
9

.9
 

9
.5

 
5 

4 
6 

5 
0 

0 
J 

J 

1
0

 
9

.2
 

9
.5

 
10

 
10

 
6 

6 
0 

0 
1 

1 

1
1

 
9

.4
 

9
.2

 
0 

J 
2 

4 
0 

0 
2 

2 

1
2 

8
.6

 
8

.4
 

5 
5 

5 
J 

1 
1 

2 
2 

lJ
 

1
0

.8
 

1
0

.2
 

5 
6 

J 
6 

0 
0 

2 
2 

14
 

8
.8

 
8

.7
 

0 
J 

0 
1 

0 
0 

2 
2 

1
5

 
8

.7
 

8
.7

 
10

 
J 

0 
0 

0 
0 

2 
2 

C
o

n
tr

o
l 

A
ca

d
e
m

ic
a
ll

y
 

H
an

d
ic

ap
p

ed
 

(C
A

H
) 

G
ro

up
 

01
 

9
.J

 
9

.4
 

8 
10

 
J 

6 
0 

0 
1 

1 

02
 

8
.1

 
8

.0
 

8 
9 

4 
6 

0 
0 

2 
2 

OJ
 

1
2

.0
 

8
.1

 
8 

10
 

0 
6 

1 
1 

2 
2 

0
4

 
8

.4
 

9
.0

 
10

 
10

 
5 

6 
1 

. 
1 

1 
1 

.....
.., 

\.
0

 
.....

.., 



T
ab

le
 

A
--

C
o

n
ti

n
u

ed
 

C
o

n
tr

o
l 

A
ca

d
em

ic
al

ly
 

Ha
n

d
ic

ap
p

ed
 

G
ro

u
p

--
C

o
n

ti
n

u
ed

 

S
u

b
je

c
ts

 
S

h
u

tt
le

 
ru

n
 

B
al

an
ce

 
be

am
 

B
al

an
ce

 
be

am
 

B
il

a
te

ra
l 

p
o

se
 

w
a

lk
 

c
o

o
rd

in
a
ti

o
n

 
T

e
s

t 
R

e
te

st
 

T
e
st

 
R

e
te

st
 

T
e
st

 
R

e
te

st
 

T
es

t 
R

e
te

st
 

05
 

8
.5

 
9

.0
 

1
0

 
1 

5 
4 

l 
1 

06
 

8
.8

 
9

.8
 

6 
6 

2 
J 

0 
0 

07
 

9
.1

 
8

.9
 

10
 

J 
4 

6 
1 

1 

08
 

9
.4

 
9

.8
 

10
 

10
 

6 
2 

0 
0 

0
9

 
8

.5
 

8
.6

 
10

 
10

 
6 

6 
1 

1 

10
 

8
.7

 
8

.2
 

10
 

10
 

4 
2 

0 
0 

11
 

8
.2

 
B

.J
 

10
 

10
 

J 
5 

0 
0 

12
 

8
.5

 
9

.2
 

J 
5 

3 
4 

0 
0 

lJ
 

9
.2

 
9

.2
 

2 
J 

0 
0 

0 
0 

14
 

8
.4

 
8

.5
 

10
 

10
 

4 
6 

0 
0 

15
 

8
.2

 
9

.5
 

6 
10

 
4 

5 
0 

0 

Ju
m

p 
&

 
c
la

p 
T

e
st

 
R

e
te

st
 

2 
2 

1 
1 

2 
2 

1 
1 

3 
J 

2 
2 

2 
2 

1 
1 

2 
2 

2 
2 

2 
2 

1-
.J 

1.
.0

 
tv

 



T
ab

le
 

A
--

C
on

ti
n

n
ed

 

-
-
-

E
x

p
er

im
e
n

ta
l 

N
or

m
al

 
(E

N
) 

G
ro

up
 

S
u

u
jc

c
ts

 
S

h
u

tt
le

 
ru

n
 

B
al

an
ce

 
u

eo
rn 

B
al

an
ce

 
b

e
a

m
 

D
il

a
te

ra
l 

Ju
m

p 
&

 

p
o

se
 

w
al

k
 

c
o

o
rd

in
a
ti

o
n

 
c
la

p
 

T
~
s
t
 

R
e
te

st
 

T
e
s
t 

R
e
te

st
 

'f
e
st

 
H

e 
te

s
t 

T
es

t 
H

et
es

t 
T

e
st

 R
e
te

st
 

01
 

8
.5

 
8

.6
 

5 
5 

J 
l~

 
1 

1 
. 

1 
1 

0
2

 
8

.2
 

8
.8

 
J 

0 
2 

J 
1 

1 
J 

4 

O
J 

7
.8

 
8

.6
 

10
 

1
0

 
lt

 
6 

1 
1 

2 
2 

O
lJ

. 
8

.6
 

8
.7

 
9 

10
 

5 
6 

0 
0 

2 
2 

0
5

 
7

.9
 

8
.)

 
6 

7 
5 

6 
1 

1 
2 

2 

0
6

 
7

.7
 

?
.6

 
1

0
 

10
 

5 
5 

0 
0 

2 
2 

0
7

 
8

.8
 

8
.5

 
10

 
8 

4 
5 

1 
1 

1 
1 

08
 

8
.4

 
8

.6
 

5 
8 

5 
6 

1 
1 

J 
J 

0
9

 
7

.7
 

7
.7

 
J 

4 
4 

J 
0 

0 
2 

2 

10
 

8
.7

 
8

.6
 

10
 

10
 

6 
6 

0 
0 

2 
2 

11
 

8
.5

 
8

.4
 

0 
0 

1 
3 

1 
1 

3 
3 

12
 

8
.7

 
8

.)
 

8 
6 

6 
5 

1 
1 

2 
2 

13
 

1
0

.0
 

1
0

.2
 

10
 

J 
5 

4 
1 

1 
2 

2 

ll
~ 

9
.6

 
1

0
.5

 
10

 
10

 
3 

J 
0 

0 
1 

1 

15
 

8
.8

 
8

.6
 

10
 

8 
5 

6 
1 

1 
2 

2 

1--
-1 

'-
0

 
w

 



'l'a
b

le
 

A
--

C
on

 t
l n

uc
d 

-
C

o
n
tr

o
l 

N
or

m
a

l 
(C

N
) 

G
r

ou
p 

S
u

b
je

c
ts

 
S

hu
tt

le
 

ru
n

 
D

al
a

n
ce

 
b

ea
m

 
B

a
la

n
ce

 
l.J

e:
:tm

 
B

il
a
te

ra
l 

Ju
m

p 
&

 
p

o
se

 
w

u.
lk

 
co

or
d

in
a
ti

o
n

 
c
l
~
p
 

T
es

t 
H

e 
te

s
t 

'l'
c

s
t 

H
e 

t.e
s 

t 
'f

es
t 

H
e 

te
s

t 
'I'

e
s 

t 
l<

e:
tc

s 
t 

T
es

t 
l~
e
t
e
s
t
 

01
 

8
.5

 
8

.6
 

10
 

10
 

6 
6 

1 
1 

2 
2 

0
2 

8
.J

 
8

.2
 

10
 

5 
J 

J 
0 

0 
2 

2 

O
J 

8
.6

 
9

.6
 

1
0

 
8 

J 
2 

0 
0 

2 
J 

0
4

 
9

.J
 

9
.9

 
4 

5 
J 

4 
1 

1 
2 

2 

0
5

 
7

.9
 

8
.0

 
10

 
7 

4 
6 

1 
1 

2 
J 

0
6 

8
.2

 
8

.4
 

10
 

10
 

6 
6 

1 
1 

2 
2 

0
7 

8
.2

 
8

.6
 

10
 

8 
5 

6 
1 

1 
2 

2 

08
 

8
.5

 
8

.J
 

10
 

4 
L~

 
6 

1 
1 

2 
2 

0
9

 
8

. L
~ 

9
.2

 
6 

10
 

0 
5 

0 
0 

2 
2 

10
 

9
.J

 
9

.9
 

5 
2 

0 
6 

0 
0 

1 
1 

1
1 

7
.7

 
7

.7
 

10
 

10
 

5 
6 

1 
1 

2 
J 

12
 

8
.6

 
e

.2
 

5 
6 

2 
2 

0 
0 

2 
2 

13
 

8
.4

 
7

.7
 

10
 

10
 

4 
6 

1 
1 

2 
J 

14
 

9
. I

} 
8

.7
 

10
 

1
0

 
J 

6 
0 

00
 

2 
2 

1 
5 

8
. ~

~ 
8

.J
 

9 
1

0
 

6 
L~

 
1 

1 
2 

2 

~
 

\.
0

 
~
 



T
ab

le
 

A
--

r-
o

n
ti

n
u

cd
 

E
x

p
e
ri

m
e
n

ta
l 

A
ca

d
em

ic
a
ll

y
 

H
an

d
ic

ap
p

ed
 

(E
A

H
) 

G
ro

u
p

 

L
on

g 
C

at
ch

in
g

 
'l

'h
ro

w
in

g 
R

es
p

o
n
se

 
D

ra
w

in
g

 
S

u
b

je
c 

Ls
 

ju
rn

p 
te

11
ni

s 
b

a
ll

 
te

n
n

is
 

b
a
ll

 
sp

c
e

u 
li

n
e
 

T
e
st

 
H

e 
te

s
t 

T
e
st

 
H

e 
te:

:>
 t 

Te
s

t 
H

e 
te

s
t 

T
 e s

 t 
H

 e 
t e

 s 
t 

'r e
 s 

t 
H

 e 
t e

 s 
t 

0
1

 
4 

5 
2 

J 
J 

1 
0 

0 
1 

1 

0
2

 
5 

5 
2 

4 
0 

0 
J 

1 
J 

J 

O
J 

5 
5 

2 
2 

J 
~~

 
2 

0 
J 

2 

Q
/j

. 
5 

5 
J 

J 
4 

J 
1 

lj
. 

0 
0 

0
5

 
IJ.

 
4 

1 
0 

J 
2 

J 
J 

0 
0 

0
6

 
J 

J 
2 

0 
J 

0 
2 

0 
1 

1 

0
7

 
5 

5 
J 

4 
4 

J 
J 

4 
2 

2 

0
8

 
7 

7 
4 

5 
J 

4 
2 

4 
0 

0 

09
 

5 
6 

J 
4 

J 
2 

2 
J 

1 
1 

10
 

6 
6 

4 
5 

2 
1 

4 
J 

J 
2 

1
1

 
5 

5 
LJ.

 
4 

4 
LJ.

 
2 

2 
2 

2 

1
2

 
6 

6 
4 

5 
2 

J 
2 

J 
1 

1 

1
3

 
2 

2 
2 

J 
2 

1 
0 

0 
0 

0 

11
~ 

5 
5 

J 
J 

J 
1 

2 
1 

0 
0 

15
 

6 
6 

2 
J 

J 
lJ.

 
6 

7 
2 

2 

t-
J 

\.
0

 
V

1 



T
ab

le
 

A
--

C
o

n
tl

 n
u

ed
 

C
o

n
tr

o
l 

A
ca

d
em

ic
al

ly
 

H
an

d
ic

ap
p

ed
 

(C
A

H
) 

G
ro

u
p

 

S
u

b
je

c
ts

 
L

on
g 

C
a
tc

h
in

g
 

'r
h

ro
w

in
g

 
R

e
sp

on
se

 
D

ra
w

in
·g

 
ju

rn
p 

te
n

n
is

 
b

a
ll

 
te

n
n

is
 

b
a
ll

 
sp

ee
d

 
li

n
e
 

T
es

t 
H

et
es

 t 
Te

s
t 

H
e 

te
s

t 
T

e
st

 
R

e
te

st
 

T
es

t 
R

e
te

st
 

T
e
s
t 

H
e 
te

s
t 

0
1

 
J 

6 
0 

2 
2 

1 
0 

1 
J 

J 

0
2

 
5 

J~
 

1 
2 

J 
J 

0 
1 

0 
0 

0
) 

7 
7 

2 
1 

2
· 

1 
0 

0 
2 

1 

0
4

 
J 

J 
4 

4 
J 

4 
2 

) 
0 

0 

0
5

 
4 

5 
1 

2 
J 

2 
2 

2 
0 

6 

0
6

 
6 

7 
5 

5 
4 

J 
J 

2 
0 

0 

0
7

 
4 

6 
2 

2 
1 

2 
0 

1 
J 

J 

0
8 

) 
J 

0 
1 

1 
0 

1 
0 

0 
1 

0
9 

5 
5 

2 
4 

1 
0 

J 
4 

1 
0 

1
0

 
6 

6 
2 

J 
2 

2 
2 

3 
0 

0 

1
1

 
5 

6 
J 

4 
J 

lj.
 

1 
1 

1 
0 

1
2

 
4 

4 
1 

2 
0 

0 
2 

2 
0 

0 

1
) 

3 
3 

4 
4 

4 
5 

4 
4 

1 
0 

1
/t

 
1 

J 
2 

2 
1 

2 
3 

J 
1 

1 

1
5

 
6 

6 
1 

0 
1 

2 
2 

2 
1 

1 

r-
' 
~
 

0
'\

 



T
ab

le
 

A
--

C
o
n

ti
nu

ed
 

E
xp

e r
im

e
n

ta
l 

N
or

m
a

l 
(E

N
) 

G
ro

up
 

L
on

g 
C

at
ch

in
g

 
T

h
ro

w
in

e 
R

es
p

o
n

se
 

D
ra

vl
in

g 
S

u
b

je
c
ts

 
ju

m
p 

te
n

n
is

 
b

a
ll

 
te

n
n

is
 

b
al

l 
sp

ee
d 

li
n

e
 

T
es

t 
H

et
es

 t 
T

e
st

 
R

e
te

s
t 

T
es

t 
H

 e
te

s 
t 

T
e s

t 
H

e
te

st
 

T
e
st

 R
e
te

st
 

0
1

 
8 

9 
0 

0 
2 

J 
J 

J 
0 

0 

0
2

 
6 

6 
2 

1 
1 

2 
J 

2 
2 

1 

O
J 

5 
5 

4 
4 

5 
4 

4 
J 

0 
0 

OL
~ 

7 
8 

5 
5 

J 
J 

J 
J 

2 
2 

0
5

 
6 

7 
lj-

3 
2 

3 
1 

2 
0 

0 

0
6

 
5 

5 
J 

J 
l}

 
J 

J 
2 

0 
0 

0
7

 
6 

6 
4 

J 
J 

1 
J 

J 
1 

0 

0
8

 
5 

5 
2 

1 
2 

2 
0 

0 
0 

0 

0
9 

5 
5 

4 
4 

4 
L~

 
2 

2 
5 

J 

1
0

 
7 

7 
2 

2 
1 

2 
J 

4 
0 

0 

11
 

7 
8 

3 
3 

4 
3 

4 
3 

0 
0 

1
2

 
5 

6 
L!-

4 
1 

2 
2 

2 
0 

0 

lJ
 

5 
5 

1 
1 

2 
0 

J 
J 

1 
0 

14
 

5 
5 

0 
1 

J 
2 

J 
4 

0 
0 

1
5 

6 
6 

J 
J 

1 
0 

1 
0 

0 
0 

.....
.. 

1.
.0

 
-..

.J
 



T
ab

le
 

A
--

C
o

n
ti

n
u

ed
 

C
o

n
lr

o
l 

N
or

m
al

 
(C

N
) 

G
ro

up
 

S
ub

je
c
ts

 
L

on
g 

C a
tc

h
in

g
 

T
h

ro
w

in
g

 
ju

rn
p

 
te

n
n

is
 
b

a
ll

 
te

n
n

is
 

b
a
ll

 
T

e
st

 
H

e 
te

s
t 

T
e
st

 
R

e
te

st
 

T
e
s
t 

R
e
te

st
 

0
1

 
6 

7 
2 

J 
5 

5 

0
2

 
6 

5 
5 

5 
J 

2 

O
J 

7 
7 

4 
5 

5 
5 

O
L~

 
5 

5 
J 

2 
1 

J 

0
5

 
8 

8 
1 

0 
J 

4 

0
6

 
5 

6 
J 

2 
1 

J 

0
7

 
/~

 
5 

2 
4 

1 
0 

0
8

 
5 

6 
4 

5 
2 

1 

0
9

 
6 

5 
5 

L~
 

2 
4 

1
0

 
l~

 
4 

4 
5 

J 
1 

1
1

 
5 

5 
l~

 
5 

L~
 

4 

1
2

 
4 

J 
J 

4 
0 

1 

R
es

p
o

n
se

 
· 

sp
ee

d 
T

e
st

 
R

e
te

st
 

2 
J 

1 
J 

1 
1 

2 
2 

J 
l~

 

2 
2 

1 
2 

2 
2 

J 
J 

2 
2 

5 
7 

0 
0 

D
ra

w
in

g 
li

n
e
 

T
e
st

 
R

e
te

st
 

0 
0 

1 
1 

4 
J 

0 
0 

1 
1 

0 
0 

J 
J 

1 
1 

4 
J 

0 
0 

0 
0 

4 
J 

1-
' 
~
 

0
0

 



S
ub

je
c
ts

 
L

on
g 

ju
m

p 
T

e
st

 
R

e
te

st
 

lJ
 

7 
8 

14
 

2 
J 

15
 

6 
6 

'l
'a

b
le

 
A

--
C

o
n

ti
n

u
ed

 

C
o

n
tr

o
l 

N
or

m
al

 
(C

N
) 

G
ro

u
p

--
C

o
n

ti
n

u
ed

 

C
a
tc

h
in

g 
'l'

hr
ow

in
g 

R
es

p
o

n
se

 
D

ra
w

in
g

 
te

n
n

is
 

b
a
ll

 
te

n
n

is
 
b

a
ll

 
sp

ee
d

 
li

n
e 

T
e
st

 
H

e 
te

s
t 

T e
s
t 

R
e
te

s
t 

T
e
st

 
H

et
e
s
t 

T
e
st

 
:t

e
te

st
 

2 
J 

Lj
. 

J 
4 

6 
1 

0 

1 
2 

J 
1 

2 
2 

3 
3 

4 
5 

3 
4 

1 
1 

0 
0 

f-1
 

\.
0

 
\.

0
 



T
ab

le
 

A
--

C
on

ti
n

u
e
d

 

E
x

p
er

im
en

ta
l 

A
ca

d
e

m
ic

a
ll

y
 H

an
d

ic
a

p
p

ed
 

(E
A

H
) 

G
ro

up
 

S
u

b
je

c
ts

 
C

o
p

y
in

g
 

O
ve

rl
a
p

p
in

g 
C

a
rd

 
D

o
ts

 
in

 
C

or
np

os
i t

e
 

c
ir

c
le

 
p

en
c
il

s
 

s
o

rt
in

g 
c
ir

c
le

s
 

p
o

in
t 

T
es

t 
R

e
te

st
 

T
e
s
t 

R
e
te

s
t 

'J'T
es

 t 
Re

te
s

t 
T

es
t 

H
e 

te
s
t 

sc
o

re
 

0
1

 
1 

1 
1 

1 
1

8
 

2
1 

2
2

 
20

 
L1

-5
 

0
2

 
1 

0 
1 

1 
1

2
 

1
0

 
2

2
 

2
5

 
41

 

OJ
 

0 
1 

1 
1 

1
7

 
1

8
. 

2
0

 
2

) 
4l

~ 

Oi
~ 

0 
0 

0 
0 

1
2 

1
5

 
2

6
 

2
0

 
3

7
 

0
5

 
1 

0 
1 

1 
1.

7 
2

0
 

25
 

28
 

LW
 

0
6

 
2 

2 
1 

0 
9 

1
2

 
1

2
 

1
7

 
3L

I-

07
 

1 
1 

0 
0 

1
0

 
1

J 
11

 
1

4
 

4
0

 

0
8

 
2 

2 
1 

0 
2

6
 

2
5

 
1

2
 

1
5

 
4

5
 

0
9

 
2 

2 
0 

0 
1

7
 

18
 

2
0

 
2

2
 

4-
2 

10
 

2 
2 

1 
1 

1
6

 
1

6
 

2
3

 
2

6
 

3
4

 

1
1 

0 
0 

1 
0 

1
4

 
1

6
 

2
2

 
1

9
 

J
J
 

12
 

2 
2 

1 
0 

2
6

 
2

3
 

2
0

 
1

7
 

3
9

 

1
3

 
2 

2 
0 

0 
2

0
 

2
2

 
1

6
 

1
7

 
27

 

14
 

0 
0 

0 
0 

1
5

 
18

 
1

6 
1

7
 

)0
 

1
5

 
2 

1 
0 

0 
1

7
 

1
8

 
1

9
 

1
6

 
3

7
 

N
 

0 
fi

O
t8

. 
T

he
 

co
m

p
o

si
te

 
p

o
in

t 
sc

o
re

 
re

p
re

se
n

ts
 

th
e
 

m
ea

n
 

o
f 

th
e
 

ra
w

 
sc

o
re

s 
on

 
0 

th
e 

p
re

tc
s 

t::
;.

 



T
a
b

le
 

A
--

C
o

n
ti

n
u

ed
 

C
o

n
tr

o
l 

A
c
a
d

e
m

ic
a
ll

y
 

H
a
n

d
ic

a
p

p
e
d

 
(C

td
i)

 
G

ro
u

p 

C
o

p
y

in
g 

O
v
e
r

l
ap

p
in

g 
C

ar
d

 
D

o
ts

 
in

 
C

or
np

o
s
i
t

e 
S

u
b

je
c
ts

 
c
ir

c
le

 
p

en
c
i
l

s 
s
o

rt
in

g
 

c
ir

c
l

e
s 

p
o

in
t 

T
e
st

 
R

e
te

s
t 

T
e

s
t 

R
e
te

s
t 

T
e
st

 
H

e 
te

s
t 

T
e
s

t 
R

e
t

es
t 

sc
o

re
 

0
1

 
0 

0 
1 

1 
li

t 
1

6 
1

6
 

1
9

 
JO

 

0
2

 
2 

1 
1 

2 
1

4
 

1
J 

1
9

 
1

6
 

J9
 

0
) 

0 
0 

0 
0 

lJ
 

1
4

 
1

8
 

1
5

 
2

9
 

0
4

 
1 

1 
0 

0 
1

2 
1

2
 

1
5

 
1

8
 

J7
 

0
5

 
0 

0 
0 

0 
1

0
 

1
J 

2
9

 
2

0
 

2
9

 

,0
6

 
1 

0 
0 

1 
1

0
 

lJ
 

1
9

 
21

 
J4

 

o,
( 

l 
0 

0 
1 

2
0

 
2

1 
21

 
2

5
 

J
lt 

0
8

 
2 

1 
0 

0 
8 

9 
1 L

~ 
1

5
 

2
7

 

0
9

 
2 

1 
1 

1 
1 L

~ 
1

6
 

2
5

 
2

5
 

1-t
 5

 

10
 

1 
1 

0 
0 

2
2

 
1

5
 

1
7

 
1

8
 

J8
 

1
1

 
1 

1 
2 

1 
1

5
 

1
8

 
1

2
 

1
6

 
J9

 

12
 

0 
0 

0 
0 

lJ
 

11
 

1
2

 
1

5
 

2
5

 

lJ
 

2 
1 

0 
0 

1 
L~

 
1

6
 

1
5

 
2

0
 

JO
 

1 
L~

 
2 

1 
0 

0 
20

 
2

2
 

1
6

 
2

0
 

3
5

 

1
5

 
1 

0 
0 

0 
1

0
 

1
2

 
1

9
 

1
6

 
J
J
 

N
 

0 1-
-J 



T
au

le
 

A
--

C
o

n
ti

n
u

e
d

 

E
x

p
er

im
en

ta
l 

N
or

zn
al

 
(t

::N
) 

G
ro

u
p

 

S
u

o
je

c
ts

 
C

o
p

y
in

g
 

O
v

er
la

p
p

in
g 

Ca
rd

 
D

o
ts

 
in

 
C

o
m

p
o

si
te

 
c
ir

c
le

 
p

e
n

c
il

s 
so

rt
in

g
 

c
ir

c
le

s
 

p
o

in
t 

.. 
T

e
st

 
H

e 
te

s
t 

T
e
st

 
H

e 
te

s
t 

T
e
s
t 

H
e 
te

s
t 

T
e
s
t 

R
 er
te

s 
t 

sc
o

re
 

0
1 

2 
2 

.1
 

1 
1

5
 

1
2 

1
0

 
1

J 
J7

 

0
2

 
1 

1 
1 

1 
JO

 
2

5
 

JO
 

2
6

 
J8

 

0
) 

1 
1 

2 
2 

1
J 

1
2

 
1

7
 

2
0

 
L~

L~
 

0
4

 
1 

1 
1 

1 
1

8 
2

1 
2

2
 

2
0

 
4

5
 

0
5 

1 
0 

1 
1 

·1
2

 
1

0
 

2
2

 
2

5
 

4
1

 

0
6

 
0 

1 
1 

1 
1

7
 

1
8

 
2

0
 

2
J 

Li
-4 

0
7

 
0 

0 
0 

0 
1

2
 

1
5

 
2

6
 

2
0

 
J'

? 

0
8 

1 
0 

1 
1 

17
 

2
0

 
2

5
 

2
8

 
LW

 

0
9

 
2 

2 
1 

0 
9 

1
2

 
1

2
 

1
7

 
J4

 

1
0 

1 
1 

0 
0 

1
0

 
1

J 
1

1
 

1
4

 
4

0
 

11
 

2 
2 

1 
0 

2
6

 
2

5
 

1
2

 
1

5
 

l~
 J 

1
2 

2 
2 

0 
0 

1
7

 
1

8
 

2
0

 
2

2
 

L!
-2

 

1
3

 
2 

2 
1 

1 
1

6
 

1
6

 
2

J 
2

6
 

JL
} 

ti
l-

0 
0 

1 
0 

1
4

 
1

6
 

2
2

 
1

9
 

J
J
 

1
5

 
2 

2 
1 

0 
2

6
 

2
J 

2
0

 
1

7
 

3
9

 
N

 
0 N

 



S
u

b
je

c
ts

 
C

op
y

in
g 

c
ir

c
le

 
1 

2 

0
1 

1 
1 

0
2

 
0 

0 

O
J 

1 
0 

04
 

2 
2 

0
5

 
1 

1 

0
6 

1 
1 

0
7

 
1 

1 

0
8

 
1 

1 

0
9

 
2 

1 

10
 

1 
1 

11
 

2 
2 

1
2

 
1 

1 

Ta
b

le
 

A
--

C
o

n
ti

n
u

ed
 

C
o

n
tr

o
l 

N
or

m
o

l 
(C

N
) 

G
ro

up
 

O
v

e
rl

a
p

p
in

g
 

C
ar

d
 

p
e
n

c
il

s 
so

rt
in

g
 

1 
2 

1 
2 

1 
0 

ti
l. 

1
3

 

1 
1 

1
4

 
1

6
 

0 
0 

9 
11

 

2 
2 

1
5

 
1

3
 

2 
2 

.2
0 

2
5

 

2 
2 

1
0

 
1

3
 

1 
1 

2
0

 
2

5
 

1 
0 

1
5

 
1 ~

~ 

1 
1 

1
0

 
11

~ 

1 
1 

1
2

 
11

 

2 
2 

1
2

 
11

 

1 
0 

1
2

 
1

3
 

D
o

ts
 

in
 

c
ir

c
le

s 
1 

2 

1
6

 
2

0 

1
7

 
2

0
 

JO
 

2
0

 

28
 

31
 

1
9

 
2

J 

2
5

 
2

8
 

2
8

 
2

9
 

2
0

 
21

 

21
 

2
5

 

2
0

 
15

 

21
 

21
 

2
0

 
2

2
 

C
o

m
p

o
si

te
 

p
o

in
t 

sc
o

re
 

hi
~ 

J6
 

3
5

 

3
6

 

1~
5 

4
5

 

h
2

 

3
9

 

3
6

 

2
8

 

5
0

 

JO
 

I'V
 

0 w
 



S
u

b
je

c
ts

 
C

o
p

y
in

g
 

c
ir

c
le

 
1 

2 

l
J 

1 
1 

1
4

 
1 

1 

1
5

 
1 

1 

Ta
b

le
 

A
--

C
o

n
ti

n
u

ed
 

C
o

n
tr

o
l 

N
or

m
al

 
(C

N
) 

G
ro

u
p

--
C

o
n

ti
n

u
ed

 

O
v

er
la

p
p

in
g

 
C

ar
d

 
D

ot
s 

in
 

p
en

c
il

s 
so

rt
in

g
 

c
ir

c
le

s
 

1 
2 

1 
2 

1 

1 
1 

1
6

 
1

8
 

1
7 

1 
0 

20
 

22
 

2
3

 

1 
0 

1 
L~

 
1

3
 

23
 

2 

20
 

2
5

 

25
 · 

C
o

m
p

o
si

te
 

p
o

in
t 

sc
o

re
 

4
7

 

3
5

 

4
2

 

!\
..}

 

0 ~
 



Ta
b

le
 

B
 

S
o

u
th

e
rn

 
C

a
li

fo
rn

ia
 

P
er

c
ep

tu
a
l 

M
ot

o
r 

P
r

e
te

s
t 

Da
ta

 
f

or
 

C
om

p
u

ti
n

g 
R

e
li

ab
il

i
ty

 

E
x

p
er

im
en

ta
l 

A
ca

d
e

m
ic

a
ll

y
 

Ha
nd

ic
a

p
pe

d 
(E

A
H

) 
G

ro
up

 

S
u

b
je

c
ts

 
IP

 
cr

-11
 

B
r
~
C
 

R
L

D
 

SD
O

 
S

B
C

 
1 

2 
1 

2 
1 

2 
1 

2 
1 

2 
1 

2 

01
 

1
1 

1
1

 
1

0
 

9 
1

0
 

9 
1 

L~
 

1
3

 
5 

7 
6 

5 
0

2 
9 

9 
7 

7 
2 

J 
9 

7 
1

4
 

1
6

 
7 

8 

OJ
 

5 
9 

6 
7 

1
2

 
1

2
 

L~
 

4 
11

 
1

3
 

1
8

 
1

5
 

Q/
~ 

1
3

 
11

 
1

2
 

11
 

6 
L~

 
8 

8 
31

 
91

 
J 

6 

os
 

7 
8 

1
5

 
1

2 
1

3
 

11
~ 

1
6 

1
5

 
20

 
1

8
 

8 
11

 

r~
o
 t

e
. 

T
u
~
l
c 

is
 

r
ea

d
 

as
 

fo
ll

o
w

s
: 

I P
-I

m
it

a
ti

o
n

 
o

f 
P

o
s

tu
r

es
 

S
u

b
te

st
; 

C
M

L-
-

-
C

ro
:..;

:..;
in

c 
M

id
li

n
e 

o
f 

B
od

y 
S

u
b

te
s
t;

 
B

M
C

-B
il

at
er

 
M

ot
or

 
C

o
o

rd
in

a
ti

o
n

 S
u

b
tc

st
; 

R
L

D
-

K
i
~

lt
l
-
L
c
f

t 
D

is
c
ri

m
in

a
ti

o
n

 S
u

b
tc

st
; 

S
B

O
-S

ta
n

d
in

e 
B

al
an

ce
 

E
y

es
 

O
pe

n 
S

u
b

tc
st

; 
SB

C
-

~;
 l

:l
n

d 
in

~~
 

Da
 L

.1
n

c 
c 

l·:y
cs

 
C

 l 
os

cd
 

S
ub

 t
es

t.
 

a
,l'

he
 

:;y
rr

1l.
Jo

l 
1 

in
d

ic
a 

tC
!!.

i 
th

e 
rc

su
l 
ts

 
o

f 
th

e
 
in

it
ia

l 
p

rc
tc

s 
t.

 

b'
l'

ho
 

:...;y
rn

h
o

l 
~ 

.i
n

d
ic

a
te

s 
th

e
 

re
s
u

lt
s
 

o
f 

th
e
 
re

te
s
t 

co
m

p
le

te
d

 
1 

w
ee

k 
fo

ll
o

w
-

ir
11

~ 
L

h
c 

in
it

ia
l 

p
re

te
s
t

. 

N
 

0 U
1 



T
a

b
le

 
D

--
C

on
ti

n
ue

d 

Ex
pe

r
im

en
ta

l 
A

ca
d

em
ic

a
ll

y
 H

a
nd

ic
ap

p
ed

 
(E

A
I!

) 
G

ro
u

p
--

C
on

ti
n

u
e
d

 

S
u

b
je

c
ts

 
IP

 
CM

L
 

BM
C 

RL
D

 
S

B
O

 
SB

C
 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

0
6 

11
 

8 
0 

1 
5 

6 
10

 
··
~
0
 

5 
L~

 
4 

0 

0
7 

9 
9 

1
4

 
11

 
~~

 
3 

1
6 

1
6

 
2

0
 

4
0

 
0 

0 

0
8

 
8 

7 
1

6 
1

6 
1

2 
1

2
 

1
6

 
1

6 
2

5
 

21
 

21
 

11
 

0
9 

1
6 

1 
L~

 
1

J 
1

2
 

11
 

1
3

 
1

8 
1

7
 

1
5

 
1'

2 
1

6
 

1
8

 

10
 

14
 

1
J 

t
l~

 
11

} 
1

4
 

1
3

 
1

6
 

1
6

 
1

2
 

1
3

 
1

3
 

1
0

 

11
 

1
0

 
9 

11
 

10
 

1
4

 
1

0
 

1
8

 
1

6
 

1
2

 
8 

1
0

 
1

0
 

1
2 

1
6 

1
4

 
1

4
 

1
6

 
8 

1
0

 
1

6
 

1
5

 
3

0
 

3
2

 
7 

6 

1
3

 
1

5
 

1
6

 
3 

2 
1

2
 

1
0

 
4 

2 
3

5
 

3
2

 
1

0
 

1
8

 

1
4

 
1

2
 

1
0

 
2 

1 
5 

2 
6 

6 
18

 
21

 
1

5
 

1
2

 

1
5

 
7 

10
 

1
2

 
10

 
3 

2 
1

6
 

1l
f. 

1
5

 
1

4
 

1
7

 
1

4
 

C
o

n
tr

o
l 

A
ca

d
em

ic
a
ll

y
 

H
an

d
ic

ap
p

ed
 

(C
A

H
) 

G
ro

up
 

0
1

 
1

2
 

1
) 

2 
2 

9 
8 

L~
 

5 
1

9
 

2
4

 
1

3
 

1
0

 

N
 

0 m
 



T
ab

le
 

B
--

C
o

n
ti

n
u

ed
 

-
-

C
o

n
tr

o
l 

A
ca

d
em

ic
a
ll

y 
Ha

n
d

ic
a
p

pe
d 

(C
A

H
) 

G
ro

u
p

--
C

o
n

ti
n

u
ed

 

S
u
b
j
~
c
t
s 

IP
 

CM
L 

BM
C 

HL
O 

SB
O

 
SB

C
 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

0
2 

1
9 

1
7 

7 
9 

7 
6 

18
 

·1
 7

 
2

5
 

2
0

 
J 

5 

O
J 

8 
9 

5 
4 

2 
J 

1
6 

1
6

 
1

0
 

1
4

 
4 

4 

0
4 

21
 

20
 

'+ 
5 

6 
5 

1
6

 
1

8
 

90
 

1
4

5
 

5 
2

3
 

0
5

 
10

 
9 

4 
6 

1
0

 
1

0
 

1
4

 
1

3
 

7 
1 

L~
 

0 
J 

0
6

 
6 

7 
7 

7 
2 

1 
1

6 
1

5
 

1
9

 
21

 
5 

1
0

 

0
7 

9 
10

 
1

4
 

1
6

 
9 

8 
2

0
 

.2
0

 
J8

 
7

2
 

11
 

7 

0
8 

1
J 

1
4

 
6 

7 
1

0
 

11
 

8 
·

9 
1

4
 

2
5

 
~~

 
J 

0
9 

1 
~~

 
1

3
 

0 
0 

1
5

 
1

3
 

6 
5 

1i
+O

 
1

8
0

 
8 

1
2

 

10
 

1
5

 
17

 
1

2
 

1
J 

4 
6 

1
6

 
1

6
 

2
8

 
JS

 
J 

11
 

ll
 

1
7

 
18

 
12

 
11

 
1

0
 

1
2

 
1

6
 

1
6

 
11

} 
2

J 
1

2
 

8 

1
2 

10
 

1
2

 
1

5
 

1
4

 
5 

4 
1

6
 

1
6

 
2

2
 

2
8

 
1 

J 

lJ
 

7 
8 

0 
1 

0 
0 

1~
 

l~
 

so
 

5
3

 
7 

6 

1
4

 
6 

5 
6 

5 
6 

6 
11

} 
1

) 
9

0
 

10
1~

 
1

5
 

1
9

 
N

 
0 '.

)
 



T
~
u
l
e
 

D
--

C
o

n
t)

n
u

ed
 

C
o

n
tr

o
l 

A
ca

d
em

ic
al

ly
 

H
an

d
ic

ap
p

e
d 

(C
A

JI
).

G
ro

u
p

--
C

o
n

ti
n

u
ed

 

S
u

b
je

c
ts

 
IP

 
CM

L 
BM

C 
R

LD
 

SD
O

 
SB

C
 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1
5

 
10

 
9 

2 
Ll-

4 
3 

10
 

9 
3

5
 

3
3

 
4 

6 

E
x

p
er

im
en

ta
l 

N
or

m
al

 
(E

N
) 

G
ro

up
 

01
 

H3
 

16
 

1 L
i-

1
2

 
9 

5 
1

6
 

1
6

 
LJ-

7 
6

2
 

8 
9 

0
2

 
1

6 
1

6
 

7 
7 

7 
8 

6 
6 

1
3

 
9 

12
 

11
 

OJ
 

12
 

12
 

1
5

 
1

2
 

1
0

 
9 

1
6

 
f6

 
8 

7 
11

 
1

2
 

0
4

 
18

 
1

6
 

16
 

1
6

 
1

2
 

9 
18

 
17

 
4

2
 

1
0

3
 

6 
9 

0
5

 
1

9
 

1
5

 
1

4
 

1
3

 
1

6
 

1
2

 
1

6
 

1
4

 
1

5
 

1
6

 
7 

7 

0
6

 
18

 
1

5
 

1
4

 
1

2
 

6 
5 

1
6

 
1

6
 

4
0

 
5

4
 

36
 

J2
 

0
7

 
1

9
 

12
 

1
3

 
10

 
10

 
9 

1
6

 
1

6
 

3
0

 
5

3
 

8 
1

0
 

0
8

 
11

 
10

 
1

6
 

16
 

6 
5 

1
6

 
1

6
 

6
5

 
68

 
20

 
1

9
 

0
9

 
1

9
 

17
 

1
6

 
1

6
 

11
 

1
0

 
1

6
 

1
6

 
1

0
 

11
 

6 
7 

10
 

1
7

 
1 L

i-
8 

7 
4 

3 
4 

lJ-
1

6
 

1
5

 
12

 
10

 

rv
 

0 ro
 



Ta
b

le
 

B
-
-C

o
n

ti
n

u
cd

 

E
x

p
er

im
e
n

ta
l 

N
or

m
al

 
(E

N
) 

G
ro

u
p

--
C

o
n

ti
n

u
ed

 

S
u

b
je

c
ts

 
IP

 
C
~
1
L
 

BM
C

 
R

LD
 

SB
O

 
SB

C
 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

1 
2 

11
 

1
2 

1
2

 
1

3
 

1
3

 
8 

6 
2

0 
2

0
 

2
5

 
2

7
 

5 
4 

1
2

 
20

 
2

0
 

1
6

 
1

6
 

9 
8 

18
 

1
6

 
55

 
90

 
2

2
 

2
2

 

1
3 

5 
5 

1
2

 
10

 
1

2 
1

2 
1

2
 

6 
3

3 
2

9
 

8 
6 

1 '+
 

1
2 

12
 

1
6

 
1

6
 

3 
'• 

1
9

 
1 L

~ 
2

3
 

3
LI·

 
6 

9 

15
 

10
 

11
 

16
 

1
6

 
3 

3 
18

 
1

5 
2

5 
2

7
 

5 
1

0
 

C
o

n
tr

o
l 

N
or

m
a

l 
(C

N
) 

G
ro

up
 

01
 

16
 

17
 

1
6

 
1

6
 

1
2 

1
2 

1
6 

1
6 

3
5 

6
5

 
1

3
 

2
1 

0
2

 
5 

4 
0 

0 
16

 
1

5 
0 

0 
4

2
 

51
 

5 
11

 

OJ
 

to
t,

 
9 

8 
7 

7 
7 

1
6

 
1

6 
1

0
 

11
 

0 
3 

0
4

 
21

 
1

9 
1

5
 

1
4

 
9 

1
0 

1
6

 
1

6
 

38
 

4
3 

5 
6 

0
5

 
18

 
18

 
1 

L~
 

1
6

 
10

 
1

2 
18

 
1

6
 

3
6 

37
 

8 
9 

0
6

 
2

1 
20

 
1

6
 

1
5

 
1

6 
1

6 
1

7 
18

 
1

11
 

17
0 

5 
5 

(\
.)

 

0 \.
0

 



T
ab

le
 

B
--

C
o

n
ti

n
u

cd
 

-
C

o
n

tr
o

l 
N

or
m

a
l 

(C
N

) 
G

ro
u

p
--

C
o

n
ti

nu
ed

 

S
u

b
je

c
ts

 
IP

 
CM

L 
BM

C 
RL

D
 

l 
2 

l 
2 

l 
2 

l'
 

2 

0
7

 
1

8
 

1
7

 
1

2
 

11
 

1
2

 
1

2
 

15
 

1
4

 

0
8

 
8 

9 
2 

J 
8 

6 
L~

 
6 

0
9 

11
 

1
2

 
1

J 
1

3
 

11
 

1
2

 
20

 
1

8
 

10
 

1
1

 
1

0
 

1
2

 
1

4
 

5 
6 

2
0

 
1

8
 

11
 

1
2

 
1

J 
8 

1
0

 
1

0
 

8 
1

0
· 

11
 

12
 

7 
8 

1
5

 
1

4
 

1
0

 
10

 
4 

I}
 

1
J 

1
1

 
10

 
1

6
 

1
6

 
1

2
 

1
J 

1
7

 
1

8
 

1
4 

1
9

 
1

9
 

1
6

 
1

6
 

1
2

 
1

J 
1

8
 

1
7

 

1
5

 
8 

9 
1

6
 

1
6

 
7 

7 
2

0
 

2
0

 

SB
O

 
· 

l 
.2

 

2
5

 
5

0
 

1
J 

1
0

 

4
J 

4
5

 

2
8

 
J2

 

70
 

56
 

1 
7 

52
 

6
0

 

1
4

0
 

1
8

0
 

5
8

 
8

7
 

l 1
2

 

1
2

 J 1 

1
J 2 

1
8

 

1
0

 J 

SB
C 

2 1
2

 

1
1

 J 2 

1
5

 

2 

2
2

 

1
5

 

7 

N
 

f-
' 

0 



APPENDIX G 

MIDTEST RAW DATA 



T
ab

le
 

c 

B
ru

in
in

k
s

-O
s
e
re

ts
ky

 S
h

o
rt

 
Fo

rm
 

M
id

te
st

 
D

at
a 

E
xp

er
im

en
ta

l 
A

ca
d

em
ic

al
ly

 
Ha

n
d

ic
ap

p
ed

 
(E

A
H

) 
G

ro
up

 

S
u

b
je

c
ts

 
SR

 
SB

P 
BW

 
F'

rF
C

 
JC

 
S

L
J 

c 
·r 

..
 R

S 
DR

 
cc

 
O

P 
sc

 
DC

 

01
 

9
.2

 
5 

4 
1 

2 
5 

1 
J 

1 
4 

0 
0 

16
 

22
 

02
 

8
.8

 
8 

5 
0 

1 
4 

·5
 

J 
1 

J 
0 

ci 
1

) 
10

 

O
J 

9
.J

 
10

 
6 

0 
J 

5 
4 

J 
J 

2 
2 

2 
17

 
1

3
 

04
 

8
.7

 
10

 
6 

0 
2 

5 
J 

5 
\.

 J
 

0 
1 

0 
15

 
25

 

05
 

9
. L

~ 
10

 
5 

1 
2 

5 
J 

2 
2 

J 
2 

1 
13

 
25

 

06
 

9
.6

 
5 

6 
0 

1 
4 

0 
0 

1 
2 

1 
0 

16
 

23
 

07
 

9
.0

 
2 

1 
0 

1 
6 

1 
J.~

 
J 

J 
0 

0 
18

 
20

 

N
o

te
. 

T
ab

le
 

is
 

re
ad

 
a
s 

fo
ll

o
w

s:
 

S
R

-S
h

u
tt

le
 

R
un

; 
S

B
P

-S
ta

n
d

in
g

 
B

al
an

ce
 

P
o

se
; 

BW
-

B
ea

m
 W
~
l
k
i
n
g

1 
F

T
F

C
-F

ee
t 

Ta
p

p
in

g
 

F
in

g
e
rs

 
C

ir
c
li

n
g

; 
JC

-J
um

p 
&

 
C

la
p

; 
S

L
.J

-S
ta

n
d

in
g

 L
on

g 

Ju
m

p;
 

C
-C

al
ch

in
g

; 
T

-T
h

ro
w

in
g

; 
R

S
-R

es
p

o
n

se
 

S
p

ee
d

; 
O

R
-D

ra
w

in
g 

a 
L

in
e;

 
C

C
-C

op
yi

ng
 

a 

C
ir

c
le

; 
O

P
-O

v
er

la
p

p
in

g
 
P

e
n

c
il

s;
 

S
C

-S
o

rt
in

g
 C

ar
d

s;
 

an
d

 
D

C
-D

ot
s 

in
 
C

ir
c
le

s.
 

N
 

1
-'

 
N

 



T
ab

le
 

C
--

C
o

n
ti

n
u

ed
 

E
x

p
er

im
en

ta
l 

A
ca

d
em

ic
al

ly
 

H
an

d
ic

ap
p

ed
 

(E
A

H
) 

G
r

o
u

p
--

C
on

ti
n

u
ed

 

SR
 

S
8

P 
BW

 
FT

FC
 

J
C

 
SL

J 
c 

T
 

R
S

 
DR

 
cc

 
OP

 
sc

 
DC

 

0
8 

8
.0

 
8 

6 
0 

2 
8 

4 
3 

L~
 

1 
2 

1 
20

 
1

7 

0
9

 
1

0
.3

 
7 

4 
0 

3 
5 

2 
3 

5 
3 

1 
0 

14
 

2
4 

10
 

8
.9

 
10

 
5 

1 
2 

4 
4 

2 
1 

4 
0 

0 
2

3 
24

 

11
 

9
.9

 
6 

4 
1 

2 
5 

2 
1 

3 
3 

2 
1 

1
3

 
1

8
 

12
 

8
.5

 
10

 
5 

1 
2 

7 
5 

3
' 

5 
2 

1 
2 

15
 

1
7

 

13
 

1
1

.1
 

8 
5 

1 
1 

2 
3 

3 
0 

2 
2 

1 
17

 
1

4
 

14
 

9
.8

 
5 

2 
0 

1 
5 

3 
3 

2 
1 

1 
1 

14
 

22
 

15
 

8
.5

 
1

0
 

6 
1 

2 
6 

2 
3 

5 
3 

1 
0 

22
 

2
J 

C
o

n
tr

o
l 

A
ca

de
m

ic
a
ll

y
 

H
an

d
ic

ap
p

ed
 

(C
A

H
} 

G
r

ou
p 

01
 

9
.1

 
6 

5 
1 

1 
4 

1 
2 

1 
0 

1 
1 

1
3

 
20

 

02
 

7
.7

 
10

 
6 

0 
2 

6 
0 

2 
3 

0 
2 

2 
22

 
2

2
 

1'
0 

1--
1 w
 



T
ab

le
 

C
--

C
o

n
ti

n
u

ed
 

C
o

n
tr

o
l 

A
ca

d
em

ic
a
ll

y
 

H
an

d
ic

ap
p

ed
 

(C
AH

) 
G

ro
u

p
--

C
o

n
ti

n
u

ed
 

S
u

b
je

c
ts

 
SR

 
SR

P 
BW

 
FT

FC
 

JC
 

S
L

J 
c 

T
 

R
S

 
DR

 
cc

 

O
J 

9
.8

 
lj-

5 
0 

2 
8 

J 
J 

0 
5 

0 

0
4

 
9

.2
 

4 
6 

0 
1 

4 
J 

1 
2 

1 
1 

0
5

 
8

.6
 

2 
2 

1 
2 

6 
5 

LJ-
·2

 
2 

2 

0
6

 
8

. 1
 

6 
6 

0 
2 

6 
1 

4 
2 

7 
2 

0
7

 
8

.5
 

10
 

6 
1 

2 
6 

2 
1 

J 
0 

2 

08
 

8
.8

 
10

 
6 

0 
1 

4 
1 

2 
4 

1 
1 

0
9

 
8

.0
 

10
 

6 
1 

2 
7 

J 
5 

J 
2 

2 

10
 

7
. L

J. 
10

 
6 

1 
2 

6 
J 

J 
J 

J 
2 

11
 

8
.9

 
10

 
5 

1 
2 

5 
J 

J 
8 

0 
2 

12
 

8
.9

 
6 

6 
1 

2 
4 

5 
2 

J 
2 

2 

lJ
 

9
.6

 
8 

6 
0 

2 
11-

2 
2 

7 
0 

1 

1
11-

9
.5

 
10

 
6 

0 
2 

J 
1 

2 
J 

1 
2 

OP
 

sc
 

1 
18

 

0 
1

2
 

0 
15

 

1 
1

2
 

1 
1

9
 

0 
20

 

1 
2

4
 

1 
1

7
 

2 
1

5
 

2 
1

J 

0 
22

 

0 
2L

I-

D
C

 

1
4

 

18
 

15
 

1
7

 

21
 

20
 

2
J 

2
5

 

ll
}

 

15
 

28
 

27
 

N
 .._.
 
~
 



T
ab

l
e 

C
--

C
o

n
tJ

n
u

cd
 

C
o

n
tr

o
l 

A
ca

d
em

ic
a
ll

y
 

H
an

d
ic

a
pp

ed
 

(C
AH

) 
G

ro
up

--
C

o
n

ti
n

u
ed

 

S
u

b
je

c
ts

 
SR

 
SB

P 
BW

 
FT

FC
 

JC
 

S
L

J 
c 

T
 

RS
 

DH
 

cc
 

OP
 

sc
 

DC
 

1
5 

7
.5

 
6 

6 
0 

2 
7 

1 
2 

'J
 

0 
2 

1 
25

 
2

J 

E
x

p
er

im
en

ta
l 

N
or

m
a

l 
(E

N
) 

G
r

ou
p 

0
1 

8
.9

 
10

 
5 

0 
J 

7 
J 

J 
5 

7 
1 

1 
1

4
 

1
J 

0
2 

9
.5

 
J 

2 
1 

2 
7 

2 
1 

2 
0 

2 
2 

2
6 

J8
 

OJ
 

7
.8

 
10

 
4 

0 
2 

7 
J 

4 
7 

0 
1 

2 
9 

2
5

 

QL
~ 

7
.8

 
10

 
6 

1 
J 

7 
5 

5 
'2

 
1 

2 
2 

2
1 

8 

0
5 

7
.7

 
5 

lj.
 

1 
4 

8 
4 

4 
J 

4 
2 

2 
l

J 
J

J 

0
6 

8
.1

 
10

 
6 

0 
2 

6 
5 

J 
6 

4 
2 

2 
1

6 
1

9 . 
0

7
 

8
.7

 
10

 
5 

0 
2 

8 
J 

1 
5 

4 
2 

1 
20

 
2

6 

0
8

 
8

.
5 

6 
4 

1 
2 

J 
J 

2 
J 

0 
2 

1 
2

6
 

1
6

 

0
9 

8
.2

 
J 

J 
0 

2 
6 

2 
0 

4 
1 

1 
1 

1
2

 
15

 

I'
J
 

~
 

U
l 



T
ab

le
 

C
--

C
o

n
ti

n
u

cd
 

E
x

p
er

im
en

ta
l 

N
or

m
a

l 
(E

N
) 

G
ro

u
p

--
C

o
n

ti
n

u
ed

 

S
u

b
je

c
ts

 
SR

 
SB

P 
BW

 
F'

I'F
C

 
JC

 
SL

J 
c 

·r 
RS

 
DH

 

lO
 

8
.6

 
10

 
6 

0 
2 

7 
1 

2 
J 

J 

11
 

7
.8

 
1 

5 
0 

J 
9 

L~
 

2 
4 

J 

1
~
 

8
.2

 
9 

6 
1 

2 
6 

4 
J 

J 
1 

1 
J 

9
.6

 
2 

5 
1 

1 
6 

2 
J 

4 
1 

1
4

 
9

.2
 

6 
6 

0 
2 

7 
2 

2 
4 

J 

1 
5 

9
.0

 
10

 
6 

1 
2 

6 
1 

J 
2 

0 

C
o

n
tr

o
l 

N
or

m
a

l 
(C

N
) 

G
ro

up
 

0
1 

8
.1

 
10

 
5 

1 
2 

7 
2 

4 
2 

0 

02
 

8
.4

 
9 

6 
0 

2 
6 

2 
J 

l~
 

2 

O
J 

8
.7

 
8 

6 
0 

2 
8 

4 
J 

4 
4 

04
 

9
.)

 
10

 
6 

1 
1 

5 
1 

l~
 

4 
0 

cc
 

O
P 

2 
1 

1 
1 

2 
2 

2 
1 

1 
2 

2 
1 

0 
1 

2 
1 

0 
0 

1 
2 

sc
 

17
 

25
 

21
 

17
 

14
 

25
 

21
 

14
 

17
 

18
 

DC
 

17
 

2
J JO
 

15
 

20
 

18
 

28
 

2
6

 

2
5

 

JO
 

N
 
~
 

(
j)

 



T
ab

le
 C

--
C

o
n

ti
n

u
ed

 

C
o

n
tr

o
l 

N
or

m
al

 
(C

N
) 

G
ro

u
p

--
C

on
ti

n
u

e
d

 

:..>
ub

je
c

Ls
 

SH
 

S
R

P 
BW

 
FT

FC
 

JC
 

S
L

.J
 

c 
'1' 

R
S

 

05
 

7
.4

 
10

 
6 

1 
J 

9 
L~

 
J 

4 

0
6

 
7

.2
 

7 
5 

1 
2 

5 
3 

1 
2 

07
 

8
.3

 
10

 
6 

0 
2 

6 
J 

2 
3 

OS
 

7
.7

 
6 

6 
0 

2 
5 

2 
1 

3 

0
9

 
8

.7
 

10
 

6 
0 

2 
6 

2 
4 

3 

1
0

 
8

.2
 

6 
5 

0 
2 

5 
2 

2 
2 

ll
 

7
.2

 
10

 
6 

1 
2 

8 
5 

5 
6 

12
 

8
.5

 
8 

4 
1 

2 
6 

J 
1 

J 

1
3 

7
.9

 
10

 
6 

1 
3 

8 
5 

4 
6 

14
 

8
.2

 
10

 
6 

1 
2 

4 
2 

1 
2 

15
 

8
.4

 
10

 
6 

0 
2 

7 
J 

5 
7 

DR
 

cc
 

O
P 

J 
2 

2 

0 
2 

2 

2 
1 

1 

1 
2 

0 

2 
0 

1 

1 
2 

2 

0 
2 

2 

0 
0 

0 

0 
2 

1 

0 
2 

2 

1 
2 

2 

sc
 

2
J 

1
4

 

23
 

1
8

 

1
4

 

2
0 

1
2

 

16
 

1
8

 

22
 

1
9

 

D
C

 

24
 

26
 

28
 

28
 

24
 

35
 

25
 

26
 

1
9

 

22
 

28
 

N
 

I-
! 
~
 



T
ab

le
 

fJ 

S
o

u
th

e
rn

 C
a
li

fo
rn

ia
 

P
e
rc

e
p

tu
a
l 

M
o

to
r 

M
id

te
s

t 
S

c
o

re
s 

Ex
 p

e
r 

ir
ne

n 
ta

l 
A

ca
d

er
n

ic
a
ll

y
 

H
an

d
ic

ap
p

ed
 

(E
M

!)
 

G
ro

up
 -

-C
o

n
ti

n
u

ed
 

lf
' 

C
r.'i

L
 

lJf
.1

C 
~
 1

 ,f)
 

sn
o 

S
B

C
 

0
1

 
11

~ 
1

6 
7 

1
~· 

2
7 

G
 

0
2

 
11

 
6 

0 
1

0
' 

2
8

 
2

0 

O
J 

1 
/~

 
Lj.

 
9 

1
0

 
1

7
 

1
5

 

01
.} 

1
7

 
14

 
4 

1
6 

2
7

 
6 

0
.)

 
1

2 
1

5
 

1
0

 
1

6
 

25
 

H3
 

0
6

 
1

8
 

0 
6 

lj
-

14
· 

e 
0

7
 

1
7

 
1

1 
J 

1
4

 
2

7
 

9 

0
8

 
1

7
 

16
 

1
J 

16
 

2
6

 
1

7
 

0
9

 
19

 
1

5
 

1
J
 

2
0

 
2

5
 

11
.~

 

N
ot

e
. 

T
ab

le
 

is
 

re
ad

 
a
s 

fo
ll

o
w

s:
 

IP
-I

m
it

a
ti

o
n

 
o

f 
P

o
st

u
re

s 
S

u
b

te
st

; 
C

M
L

-C
ro

ss
in

g
 

M
id

li
n

e 
o

f 
B

od
y 

S
u

L
te

st
; 

DM
C

-B
il

a
te

ra
l 

M
ot

or
 

C
o

o
rd

in
a
ti

o
n

 S
u

b
te

st
; 

H
L

D
-H

ig
h

t-

le
ft

 
D

is
c
ri

m
in

a
ti

o
n

 S
u

b
te

st
; 

S
B

O
-S

ta
n

d
in

g
 

B
al

an
ce

 
E

ye
s 

O
pe

n 
S

u
b

te
st

: 
an

d
 

SB
C

-

~
L
a
n
d
i
n
g
 

B
al

an
ce

 
Ey

u!
:>

 
C

lo
:-.

;c
d 

S
u

b
te

!J
t.

 

I\
.)

 

I-
' 

0
0

 



T
ab

le
 

0
--

C
o

n
ti

n
u

e
d

 

E
x

p
er

im
en

ta
l 

A
ca

de
m

ic
a
ll

y
 

Ha
n

d
ic

ap
p

ed
 

(E
A

H
) 

G
ro

u
p

--
C

o
n

ti
n

u
ed

. 

S
u

b
je

c
ts

 
IP

 
CM

JJ 
BM

C 
RL

D
 

SB
O

 
SB

C
 

10
 

12
 

0 
1

2
 

LJ.
 

1
5

 
9 

ll
 

17
 

1
6

 
1

3
 

1
6 

9 
J 

12
 

10
 

1
4

 
4 

1
6

 
J2

 
28

 

1
3 

14
 

1
6

 
9 

1
6

 
3

7
 

21
 

14
 

1
5 

0 
2 

4 
28

 
7 

1
5

 
17

 
1

4
 

7 
17

 
1

2
 

8 

C
o

n
tr

o
l 

A
ca

d
em

ic
al

ly
 

H
an

d
ic

ap
p

ed
 

(C
A

H
) 

G
ro

up
 

01
 

18
 

6 
11

 
1

6
 

18
 

11
 

0
2

 
15

 
0 

8 
2 

2
5

 
4 

O
J 

8 
2 

2 
14

 
1

J 
8 

Oi
l-

1
4

 
0 

1 
1

4
 

1
1

8
 

1
8

 

0
5

 
12

 
4 

1
3

 
4 

7 
5 

0
6

 
1

4
 

6 
2 

1
5

 
2

3
 

10
 

N
 

f--
1 

1.
.0

 



T
a
b

le
 

D
-

-C
o

n
ti

n
u

c
d

 

C
o

n 
it

· o
l 

A
ca

d
em

i
c
a
ll

y 
H

a
n

d
ic

a
p

p
ed

 
( C

/\1
!)

 
G

ro
up

-
-

C
o

n
ti

n
u

ed
 

S
u

b
je

c
ts

 
IP

 
CM

L 
BM

C 
· 

R
I.

D
 

S
BO

 
S

B
C

 

0
7 

1
2

 
1

2
 

6 
20

 
70

 
1

4 

0
8 

1
4

 
2 

8 
1

0
 

5
2 

6 

0
9 

20
 

1
6

 
1

0 
1

6
 

10
0

 
4 

10
 

1
8

 
1

6
 

10
 

1
6

 
7

3
 

1
0

 

11
 

9 
1

6
 

1
2

 
1

6
 

2
0 

1
0

 

1
2 

15
 

1
4

 
9 

' 
1

7 
1

9
 

1
3

 

1
) 

10
 

6 
1 

2 
2

0 
7 

1
4

 
1

4
 

1
5

 
1

1 
1

6 
1

1
1

 
1

8
 

15
 

1
) 

1
4

 
9 

1
6 

70
 

6 

E
x

p
e
ri

m
e
n

ta
l 

N
o
rm

a
l 

(E
N

) 
G

ro
u

p
 

01
 

14
 

1
6

 
1

5
 

11
 

1
5

 
9 

0
2 

17
 

10
 

14
 

1
2 

JJ
 

1
1 

0
) 

1
2

 
16

 
7 

1
6 

1
7

0 
2

0 
N

 
N

 
0 



T
ab

le
 

D
--

C
o

n
ti

n
u

ed
 

E
x

p
er

im
en

ta
l 

N
or

m
al

 
(E

N
) 

G
ro

u
p

--
C

o
n

ti
n

u
ed

 

S
u

b
je

c
ts

 
IP

 
CM

L 
BM

C 
R

LD
 

- 04
 

2
2

 
1

6
 

10
 

1
6 

0
5

 
1

6
 

1
4

 
1

5
 

20
 

0
6

 
1

9
 

1
6

 
9 

1
5

 

0
7

 
1

2
 

1
6

 
11

 
1

6
 

08
 

9 
1

6 
9 

1
6

 

0
9 

18
 

1
6

 
1

2
 

1
6 

10
 

1
0

 
1

6
 

1
4

 
2

0
 

11
 

1
4

 
1

6
 

1
0

 
20

 

12
 

2
0 

1
6

 
lJ

 
2

0
 

1
3

 
1 

L~
 

2 
1

2
 

8 

1 /
} 

1
7

 
1

6
 

10
 

1
6

 

15
 

18
 

11
~ 

8 
1

7
 

SB
O

 

J8
 

1J
O

 

J
l 

1
7

 

4
0

 

1
0

 

35
 

J8
 

1
7

0
 

2
6

 

4
0

 

1
8

0
 

SB
C 

2
5

 

2
2

 

2
0

 

1
5

 

2
0

 

11
 

1
9

 

1
6

 

4
5

 

1
7

 

1
7

 

2
8

 

N
 

N
 

I-
' 



Ta
b

le
 

D
--

C
o

n
ti

n
u

ed
 

C
o

n
tr

o
l 

N
or

m
al

 
(C

N
) 

G
ro

up
 

S
u

b
je

c
ts

 
IP

 
CM

L 
I3M

C 
R

LD
 

SB
O

 
SB

C
 

01
 

11
.3 

16
 

11
 

2
0

· 
G

l 
8 

0
2

 
11

~ 
16

 
11

 
10

 
4

5 
H

i 

O
J 

1
2 

5 
J 

10
 

L~
 7

 
h 

04
 

14
 

15
 

1
J 

2
0 

89
 

8 

0
5

 
H

i
· 

1
J 

1
J 

20
, 

14
'1

· 
6 

0
6

 
21

 
8 

15
 

11
} 

1
50

 
6 

07
 

1d
 

2 
9 

12
 

IH
 

1 L
} 

0
8 

12
 

0 
1

6
 

0 
4·

9 
10

 

0
9

 
16

 
16

 
11

} 
16

 
1+

J 
2 

10
 

12
 

1G
 

8 
20

 
2

) 
6 

11
 

U
J 

lG
 

9 
11
~ 

70
 

1
6

 

12
 

8 
1~

 
10

 
8 

1
1

9
 

c: J 

1
J 

18
 

16
 

15
 

1(
3 

(:;
2 

17
 

N
 

N
 

N
 



S
u

l.
Jj

ec
ts

 

1
4 15
 

IP
 

19
 

1
4 

T
ab

le
 

D
--

C
o

n
ti

n
u

ed
 

C
o

n
tr

o
l 

N
o

rm
al

 
(
C
N
)

·G
r
o
u
p
-
~
C
o
n
t
i
n
u
e
d
 

CM
L 

1
4

 

16
 

BM
C 1
1

 6 

R
L

D
 

16
 

20
 

SB
O

 

1
4

7
 

87
 

SB
C 

26
 

2
0

 

tv
 

tv
 

w
 



APPENDIX H 

POSTTEST RAW DATA 



T
ab

le
 

E
 

B
ru

in
in

k
s

-
Os

er
e
ts

k
y

 
T

e
st

 
S

h
o

rt
 

Fo
rm

 
P

o
s
tt

e
s
t 

Da
ta

 

E
xp

er
im

en
ta

l 
1\

ca
d

er
ni

c
a
ll

y
 

H
an

d
ic

ap
p

ed
 

(E
A

H
) 

G
ro

up
 

S
u

b
je

c
ts

 
SH

 
S

B
P

 
BW

 
FT

PC
 

JC
 

S
L

J 
c 

'l'
 

H
S

 
DH

 
cc

 
or

 
sc

 
DC

 
-
-
-

-
0

1 
8

.2
 

6 
6 

0 
1 

5 
L~

 
2 

J 
2 

1 
2 

21
 

1
8

 

0
2

 
f3

. 7
 

8 
J 

0 
1 

6 
J 

5 
2 

4 
1 

1 
2

0
 

2
0

 

O
J 

8
. 

1 
1

0
 

6 
0 

J 
7 

J 
2 

I~
 

0 
2 

2 
1

9
 

1
8

 

Ol
~ 

8
. 

1 
10

 
6 

0 
2 

6 
J 

5 
4 

1
5

 
1 

2 
21

~ 
2

)
 

0
5

 
1

0
. 

/~
 

1
0

 
6 

1 
.2 

7 
2 

J 
J 

J 
2 

1 
ll
l 

25
 

0
6

 
7

.J
 

10
 

6 
0 

1 
5 

h 
2 

4 
'

2 
2 

2 
18

 
22

 

07
 

8
.5

 
8 

J 
0 

1 
5 

5 
5 

2 
1

2
 

1 
0 

1
9

 
;~

5 

N
o

te
. 

'!
'a

bl
e 

is
 

re
o.

d 
a
s 

fo
ll

o
w

s
: 

S
R

-S
h

u
tt

le
 

R
un

; 
S

B
P

-S
ta

n
d

in
g

 
B

al
an

ce
 

P
o

se
; 

BW
-

F\
1:

;1
rn

 
W

J.l
k

in
c;

; 
P'

rF
C

-F
e

c
t 

T
ap

pi
nc

; 
F

in
t:

cr
s 

C
ir

c
li

n
c
;;

 
JC

-J
ur

np
 

&
 

C
ln

p
; 

S
L
J
-
~
i
t

::m
d

i
nt

~ 
L

on
r, 

J
u

rn
p

; 
C
-
C
a
t
c
h
i
n
r
~
:
 

T
-1

'l
tr

ow
in

c;
: 

HS
-H

es
p

o
n

se
 

Sp
ee

d
; 

D
H
-
D
r
a
w
i
.
n
~
 

a 
L

in
e

; 
C

C
-C

op
yi

nc
; 

a 

C
ir

c
le

; 
O

P
-O

v
er

ln
p

p
in

G
 

P
en

c
il

s
; 

S
C

-S
o

rt
in

g
 C

ar
d

s;
 

an
d

 
DC

-D
ot

s 
in

 
C
ir

c
le

s
. 

tv
 

N
 

U
l 



T
ab

le
 

E
--

C
o

n
ti

n
u

ed
 

E
x

p
e
ri

m
e
n

ta
l 

A
ca

d
em

ic
al

ly
 
H
~
m
d
i
c
a
p
p
e
d
 

(E
l\

1!
) 

G
ro

u
p

--
C

o
n

t
in

u
ed

 

S
u

b
je

c
ts

 
SR

 
SB

P 
BW

 
FT

PC
 

JC
 

sw
 

c 
T

 
RS

 
DR

 
cc

 
O

P 
sc

 
DC

 

08
 

7
.8

 
10

 
6 

1 
2 

8 
5 

) 
6 

0 
1 

2 
17

 
26

 

0
9

 
7

.9
 

5 
4 

0 
4 

5 
5 

2 
8 

0 
2 

1 
22

 
2

2 

10
 

8
. 1

 
10

 
6 

0 
2 

6 
5 

2 
4 

0 
1 

0 
21

 
28

. 

11
 

8
.)

 
6 

6 
1 

2 
5 

J 
J 

2 
0 

2 
1 

1
4

 
21

 

12
 

7
-9

 
10

 
6 

0 
2 

8 
5 

1 
6 

0 
0 

2 
18

 
2

) 

1
) 

1
0

.)
 

J 
J 

1 
1 

J 
4 

) 
1

' 
0 

1 
0 

21
 

18
 

14
 

8
.8

 
10

 
4 

0 
2 

5 
5 

J 
2 

0 
1 

2 
1

2
 

20
 

15
 

8
.0

 
10

 
6 

0 
1 

6 
4 

1 
4 

0 
2 

2 
20

 
21

~ 

C
o

n
tr

o
l 

A
ca

d
em

ic
al

ly
 

H
an

d
ic

ap
p

ed
 

(C
A

H
) 

G
ro

u
p

 
--

01
 

9
.4

 
8 

6 
1 

1 
7 

1 
1 

4 
0 

2 
2 

1
) 

22
 

02
 

8
.8

 
9 

6 
0 

2 
7 

2 
2 

J 
1 

2 
2 

25
 

2
9

 

O
J 

8
.9

 
9 

6 
0 

1 
7 

J 
2 

2 
2 

1 
1 

1
9

 
2

) 

tv
 

N
 

O
l 



'l'
a

b
le

 E
--

C
o

n
ti

n
u

e
d 

C
o
n

tr
o

l 
A

ca
d

em
ic

a
ll

y
 

Ha
n

d
ic

a
p

p
ed

 
(C

A
ll)

 
G

ro
u

p
--

C
o

n
ti

n
u

ed
 

S
u

b
je

c
ts

 
SR

 
SB

P 
nw

 
FT

FC
 

JC
 

S
L

J 
c 

T
 

R
S 

DR
 

cc
 

O
P 

sc
 

DC
 

04
 

8
.2

 
10

 
6 

0 
2 

6 
4 

J 
.5

 
2 

2 
1 

1
7

 
2

6
 

0
5

 
8

.2
 

~~
 

6 
0 

1 
7 

4 
4 

2 
6 

1 
2 

1
8

 
2

6
 

0
6 

8
.5

 
6 

6 
0 

2 
7 

J 
4 

5 
2 

1 
1 

1
J 

1
9

 

07
 

8
.J

 
10

 
6 

1 
2 

7 
1 

2 
ll
 

0 
1 

2 
1

8
 

2
8

 

08
 

9
.2

 
10

 
1~

 
0 

1 
5 

1 
1 

2 
2 

2 
1 

2
J 

21
 

0
9

 
8

.0
 

10
 

6 
1 

2 
6 

5 
5 

4 
L~

 
1 

1 
25

 
2

6
 

10
 

7
.8

 
10

 
6 

0 
2 

6 
J 

J 
. 

L~
 

0 
2 

1 
21

 
2

6
 

11
 

8
.2

 
10

 
6 

1 
1 

5 
2 

4 
J 

0 
1 

2 
16

 
15

 

12
 

8
.5

 
9 

6 
0 

2 
4 

5 
2 

Jj-
4 

1 
1 

15
 

2
0

 

1
J 

8
.5

 
10

 
6 

0 
2 

5 
4 

2 
4 

0 
1 

1 
2

J 
2

7
 

11
~ 

8
.1

 
10

 
6 

1 
2 

7 
2 

J 
J 

0 
2 

0 
2

7
 

JO
 

15
 

7
.6

 
10

 
6 

0 
2 

7 
J 

2 
4 

1 
0 

1 
21

 
2

6
 

N
 

N
 

'-
1

 



T
ab

le
 

E
--

C
o

n
ti

n
u

ed
 

E
x

pe
ri

m
en

ta
l 

N
or

m
al

 
(E

N
) 

C
ro

u
p

 

S
u

b
je

c
ts

 
S

H
 

S
B

P 
BW

 
F'

l'F
C

 
JC

 
S

L
J 

c 
'l'

 
ns

 

0 
1 

8
.0

 
10

 
6 

0 
J 

7 
~~

 
4 

7 

0
2

 
7

.J
 

10
 

6 
0 

2 
9 

2 
1 

L~
 

O
J 

8
.0

 
10

 
L~

 
1 

2 
7 

l-t
 

J 
5 

o
4

 
7

.9
 

10
 

6 
1 

J 
8 

4 
5 

4 

0
5 

7
.8

. 
10

 
6 

1 
J 

9 
L~

 
4 

2 

o
6

 
7

.2
 

10
 

6 
0 

2 
7 

4 
J 

' 
L~

 

0
7

 
8 

.l
~ 

10
 

6 
0 

2 
8 

5 
I+

 
6 

o
8

 
8

.2
 

1
0

 
6 

1 
J 

5 
5 

1 
4 

0
9

 
7

.1
 

8 
6 

0 
2 

7 
5 

')
 

4 
t...

. 

1·
0 

8
.1

 
10

 
6 

0 
2 

7 
5 

l~
 

6 

1
1

 
7

.7
 

10
 

6 
0 

2 
8 

J 
0 

5 

DR
 

cc
 

OP
 

4 
1 

2 

0 
1 

2 

2 
2 

2 

1 
2 

2 

0 
2 

2 

1 
1 

2 

1 
1 

1 

J 
1 

1 

0 
2 

2 

0 
2 

2 

2 
2 

2 

sc
 

1
7

 

J
l 

1
4

 

21
 

16
 

1
4

 

1
7

 

2
J 

1
9

 

1
8

 

21
} 

DC
 

1
9

 

4
7

 

1
6

 

2
J 

2
8

 

15
 

2
4

 

J2
 

1
9

 

25
 

2
7

 

N
 

N
 co
 



T
a

b
le

 E
--

C
on

ti
n

u
e
d

 

E
x

p
er

im
en

ta
l 

N
or

m
a

l 
(E

N
) 

G
ro

u
p

--
C

o
n

ti
n

u
ed

 

Su
b

je
c

ts
 

SR
 

SD
P 

mv
 

f'
rF

C
 

JC
 

S
L

J 
c 

T
 

ns
 

12
 

7
.1

 
10

 
6 

0 
2 

5 
lj.

 
5 

J 

1
J 

9
.5

 
1

0
 

6 
1 

2 
6 

5 
1 

4 

14
 

8
.

) 
1

0
 

6 
1 

2 
6 

5 
1 

5 

15
 

8
.0

 
10

 
6 

0 
2 

7 
5 

J 
J 

C
o

n
tr

o
l 

N
or

m
al

 
(C

N
) 

G
ro

up
 

01
 

7
.7

 
10

 
6 

1 
2 

8 
J 

4 
6 

02
 

8
.5

 
8 

6 
0 

2 
7 

LJ.
 

4 
9 

O
J 

8
.6

 
1

0 
6 

0 
2 

9 
5 

4 
L~

 

0
4

 
8

.8
 

10
 

6 
1 

2 
6 

J 
J 

':
) 

-
' 

05
 

7
.8

 
10

 
5 

1 
J 

8 
5 

LJ.
 

5 

0
6

 
7

.6
 

10
 

6 
1 

J 
7 

4 
2 

6 

DR
 

cc
 

0 
2 

0 
1 

0 
2 

0 
2 

0 
2 

1 
J 

0 
0 

0 
2 

0 
2 

0 
1 

O
P 1 2 1 1 2 1 0 2 2 2 

sc
 

1
7

 

2
3

 

1
2

 

J2
 

22
 

1
4

 

1
7

 

28
 

22
 

1
6

 

DC
 

21
 

2
J 

2
4 1
8

 

J
2 

2
J 

2
6 JO
 

2
8 28

 

N
 

N
 

'-.
0 



T
a
b

le
 

E
--

C
o
n

ti
n

u
cd

 

C
o

n
tr

o
l 

N
or

tn
a

l 
(C

N
) 

G
r

o
u

p
--

C
o

n
ti

n
u

e
d

 

S
u

b
je

c
ts

 
SH

 
S

I3
P 

mv
 

F'
rF

c 
JC

 
S

L
J 

c 
'r 

R
S 

0
7

 
8

.J
 

10
 

6 
1 

2 
6 

J 
2 

3 

08
 

8
.1

 
1

0
 

6 
1 

2 
6 

2 
0 

2 

0
9

 
8

.6
 

10
 

6 
0 

2 
6 

3 
3 

4 

1
0

 
8

.8
 

10
 

4 
0 

2 
5 

1 
2 

J 

1
1

 
7

.8
 

1
0

 
6 

1 
2 

8 
5 

5 
12

 

12
 

8
.J

 
10

 
·6

 
0 

2 
6 

2 
1 

2 

1
3

 
8

.
1 

10
 

6 
1 

J 
9 

5 
4 

7 

1
4

 
7

.7
 

1
0

 
6 

1 
2 

4 
2 

1 
2 

1
5 

8
.2

 
10

 
6 

1 
2 

5 
5 

4 
Lr

 

DR
 

GC
 

O
P 

0 
2 

2 

2 
2 

1 

5 
1 

0 

0 
2 

2 

0 
2 

2
. 

5 
1 

1 

0 
2 

1 

0 
2 

2 

L~
 

2 
2 

sc
 

25
 

21
 

1
5

 

2
2

 

1
9

 

1
7

 

1
9

 

25
 

1
6

 

DC
 

35
 

2
6

 

26
 

25
 

JO
 

2
4

 

26
 

J2
 

26
 

N
 w
 

0 



T
ab

le
 

F 

S
o

u
th

er
n 

C
a
li

f
or

n
ia

 
P

er
ce

p
tu

a
l 

M
ot

or
 

Po
s
tt

es
t 

Sc
o

re
s 

E
x

p
er

im
en

ta
l 

A
ca

d
em

ic
a
ll

y
 

H
an

d
ic

ap
p

ed
 

(E
A

!I)
 

G
ro

up
 

II
' 

cr
.1L

 
IJ

M
C

 
1\

L
D

 
S

D
O

 
~
H
C
 

0
1

 
1 /

} 
1

) 
1

0
 

16
 

29
 

6 

0
2

 
16

 
10

 
1 

1
6

 
2

7
 

1
0

 

OJ
 

10
 

0 
12

 
12

 
71

 
8 

0
4

 
20

 
16

 
0 

1
6

 
1

J2
 

21
 

os
 

11
~ 

16
 

1
) 

16
 

l~
2 

21
 

0
6

 
16

 
0 

6 
4 

41
 

2
J 

0
7

 
1

)
 

15
 

5 
16

 
29

 
6 

0
0

 
1l

~ 
1

2
 

14
 

ll
~ 

95
 

1
9

 

0
9

 
16

 
16

 
11

 
20

 
2

2
 

1
7

 

N
ot

r!
. 

T
ab

le
 

is
 

re
a

d 
as

 
fo

ll
o

w
s:

 
IP

-I
m

it
a
ti

o
n

 
o

f 
P

o
st

u
re

s 
S

u
b

te
st

; 
C

M
L

-c
ro

ss


in
g

 
M

id
li

n
e
 

o
f 

D
od

y 
S

u
b

te
st

; 
B

M
C

-B
il

at
er

al
 

M
ot

or
 

C
o

o
rd

in
a
ti

o
n

 S
u

b
te

st
; 

R
L

D
-H

ig
ht

-

le
ft

 
D

is
c
ri

m
in

a
ti

o
n

 S
u

b
te

st
; 

S
B

O
-S

ta
n

d
in

g
 B

al
an

ce
 

E
y

es
 

O
pe

n 
S

u
b

te
st

; 
an

d
 

SB
C

-

S
ta

n
d

in
g

 
B

al
an

ce
 

E
ye

s 
C

lo
se

d
 S

u
b

te
st

. 

I\
.)

 

w
 

l--
J 



T
a
b

le
 F

 
--

C
on

ti
n

u
ed

 

E
x

p
er

im
en

ta
l 

A
ca

d
em

ic
a
ll

y
 

H
an

d
i

ca
p

p
ed

 
(E

A
H

) 
G

ro
u

p
--

C
o

n
ti

n
u

e
d 

-...
-..

. 
~
-

-

S
u

b
je

c
ts

 
IP

 
CM

L 
BM

C 
R

L
D

 
SB

O
 

S
BC

 

1
0

 
16

 
0 

1 
L~

 
LJ.

 
41

} 
8 

l
l 

1
8 

1
5

 
1

0
 

1
6

 
J4

 
7 

12
 

1
4

 
16

 
5 

2
0

 
2

7
 

8 

l
J 

1
4 

1 
LJ.

 
1

0
 

1
6

 
J2

 
1

3
 

14
 

11
 

1
6

 
1 

2
0

 
J

6 
1

6
 

1
5 

1
2 

1
5

 
6 

1
6

 
1

1
4

 
6 

C
on

tr
o

l 
A

ca
d

em
ic

a
ll

y
 

Ha
n

d
ic

a
pp

ed
 

(C
A

H
) 

G
ro

up
 

0
1

 
1

8 
0 

ll
J.

 
4 

1
4

 
8 

0
2 

1
6 

1
2

 
1

0
 

2
0

 
2

0 
6 

O
J 

1
2 

2 
9 

Lj.
 

J5
 

9 

Ql
~ 

1
2

 
1

2
 

2 
1

2
 

1
2

5
 

1
5

 

0
5

 
11

+
 

1
2

 
9 

l~
 

8
8

 
1

6
 

N
 w
 

N
 



Ta
b

le
 

F
--

C
on

ti
n

u
ed

 

-
-

C
on

tr
ol

 
A

ca
d

e
m

ic
a
ll

y
 

H
a

n
d

ic
a

pp
e

d 
(C

A
ll)

 
C

ro
u

p
--

C
o

n
ti

n
u

ed
 

S
u

b
je

c
ts

 
IP

 
CM

L
 

BM
C

 
RL

D
 

SB
O

 
SB

C
 

06
 

14
 

4 
6 

11
+ 

J2
 

9 

07
 

16
 

0 
11

 
4 

78
 

15
 

01
3 

14
 

2 
6 

14
 

45
 

4 

09
 

16
 

16
 

12
 

16
 

15
6 

10
 

10
 

14
 

16
 

6 
20

 
59

 
12

 

11
 

14
 

0 
16

 
,6

 
47

 
15

 

12
 

16
 

0 
4 

16
 

16
 

0 

lJ
 

16
 

12
 

4 
16

 
14

 
6 

14
 

16
 

16
 

6 
16

 
18

0 
13

 

15
 

8 
14

 
4 

20
 

65
 

9 

E
x

p
er

im
en

ta
l 

N
or

m
al

 
(E

N
) 

G
ro

up
 

01
 

12
 

7 
6 

11
3 

11
6 

J6
 

()
2

 
N

 
15

 
10

 
14

 
16

 
11

0 
14

 
w

 
w

 



T
ab

le
 

F
--

C
o

n
ti

n
u

ed
 

E
xp

er
im

e
n

ta
l 

N
or

m
al

 
(E

N
) 

G
ro

u
p

--
C

o
n

ti
n

u
ed

 

S
u

b
je

c
ts

 
IP

 
CM

L 
BM

C 
RL

D
 

SB
O

 
SB

C
 

OJ
 

14
 

14
 

4 
16

" 
8

9
 

11
 

04
 

20
 

11
 

4 
16

 
10

6 
21

 

05
 

1
6 

16
 

10
 

20
 

16
0 

25
 

0
6 

11
-t 

8 
9 

20
 

39
 

9 

07
 

23
 

16
 

1
J 

16
 

16
5 

27
 

08
 

16
 

16
 

15
 

16
 

10
4 

59
 

09
 

18
 

16
 

8 
16

. 
25

 
7 

10
 

16
 

16
 

11
 

20
 

18
6 

35
 

11
 

19
 

1
6

 
9 

20
 

30
 

6 

12
 

22
 

16
 

11
 

20
 

18
8 

34
 

1
J 

18
 

13
 

16
 

16
 

16
4-

26
 

14
 

20
 

15
 

5 
16

 
18

 
15

 

15
 

11
 

2 
9 

8 
1

2
9

 
12

 

rv
 

w
 

,J
:>

. 



T
ab

le
 

F
--

C
o

n
ti

n
u

ed
 

C
o

n
lr

o
l 

N
or

m
al

 
(C

N
) 

G
ro

up
 

-

S
u

b
je

c
t 

IP
 

CM
L

 
DM

C 
R

L
D

 
S

D
O

 
S

B
C

 

01
 

2
0

 
1

6
 

6 
2

0
 

1
8

0
 

11
 

0
2 

6 
1

6 
1

0
 

1
6

 
1

1
4

 
5 

O
J 

1
4

 
15

 
9 

1
6

 
2

7
 

3 

0
4

 
16

 
1

6
 

1
2

 
2

0
 

70
 

1
0

 

0
5

 
1

6
 

1
6

 
1

3
 

1
8

 
4

8
 

8 

0
6 

2
0 

1
6

 
18

 
1

6 
1

4
5

 
1

5
 

0
7

 
1

8 
1

2
 

1
2

 
1

6
 

3'
+ 

1
2

 

0
8 

10
 

1
2

 
8 

2
0

 
1

3
2

 
11

 

0
9

 
1£

3 
1

6
 

9 
1

6
 

ho
 

0 

1
0

 
16

 
1

3
 

1
4

 
2

0 
9 

L~
 

11
 

1
6 

15
 

7 
2

0
 

8
0

 
1

2
 

12
 

14
 

0 
11

 
1

2
 

7
0

 
6 

1
J 

2
2

 
1

6
 

1
6

 
2

0
 

1l
~5

 
15

 

N
 w
 

V
l 



S
u

b
je

c
ts

 
IP

 

14
 

18
 

15
 

1
0

 

T
a
b

le
 

F
--

C
o

n
ti

n
u

ed
 

C
o

n
tr

o
l 

N
or

m
al

 
(C

N
) 

G
ro

u
p

--
C

o
n

ti
n

u
e

d 

CM
L 16

 

16
 

BM
C 

lJ
 7 

RL
D

 

16
 

2
0

 

SB
O

 

15
6 

1L
~2

 

SB
C

 

15
 

15
 

N
 w
 

0
"\

 



APPENDIX I 

I NSTRUCTIONAL OBJECTIVES FOR THE EXPERIMENTAL 

AND CONTROL GROUPS 



Table G 

Instructional Objectives for the Experimental G~oup 

~ ...., 
<V •..-! 
() c ~ c s:: 0 <V <V 
ro 0 ·..-! E ...., 
r-i ·..-! ...., •..-! >< ~ 

(fJ ro .,_, ::>, ro .,_, <V <V 
<V ,.0 C'il '0 c c '"0 ..c:: 3: 
> s:: 0 •..-! 0 .,_, .......... 

.,_, 0 
·..-! () •rl ,.0 '"0 •..-! c '0 tU) p. .,_, •..-! "0 ~ 

...., <V <V c 
() E s... ~ 0 tU) ro E <V <V o8 
Q) ro 0 Q) 0 c c Q) 0.. s... . ...._ c 0 P.C () •rl ·..-! > t ') ...., ..c:: 

.D ::>, () P.O c E 0 Cl:l 
.,_, 

0 "0 ~·rl ·s..; c •..-! E ,.0 ~ 
r-i ......,__.,_, 

0 C'il ~ .......... E r-i s:: 
o8 ro <V ro .,_, r-i () s:: •rl ro <V 

~ ::>,S:: 0 0.. Cl:l 0 r-i c ~ 
() <V <V·ri E ·..-! •rl •..-! ...., 

•rl .,_, 1"0 ~ "0 .,_, s... E Cl:l ...., ro '"OS-; <ll 0 () <ll 0 
ro r-i s:: 0 c .,_, H c'j 0.. "0 b.O 

Da te .,_, 
•rl ro o •..-! 0 .......... <ll 0.. ,.0 Q) 

U1 p::) :::: () Cr.. 2: c:: ~ :=> ~ H 

~on., Jan. 11 X X X X 

Tue., Jan. 12 X X X X X 

Mon ., Jan. 18 X X X X 

Wed ., Jan. 20 · x X X X X 

Th •• Jan. 21 X X X X X X 

Fri ., Jan. 22 X X X 

Mon., Jar.. 25 X X X X 

'I'\•e. • Jan, 26 X X X X X 

Wed.-, Jan. 27 X X X X 

Th •• Jan . 28 X X X X X 

F'r i. , Jan. 29 X X X X X X 

Mon., Feb . 1 X X X 

'.r"..Je •' ?eb. 2 X X X X 

)te d •• feb. 3 X X X X 

Th., Feb . 4 X X X X 

¥,on •• Peb. 8 X X X X X 

rue .• Pe b . 9 X .X X X X X 

'l(e d. , reb. 10 X X X X X X 

Th ., Feb . 11 X X y X X X 

lr' o n. , ? eb . 15 X X X X 

W~:'!. • ?e b . 17 Y. X X X X 

':h .• ?eb. 18 X X X X 
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Table G--Continued 

>, 
~ 

a.> •rl 
(..) s:: ~ s:: s:: 0 a.> <lJ 
cO 0 •rl 6 ~ 
~ ·rl ~ •rl ~ ~ 
crl +> >, crl ~ <lJ <lJ 

..0 ro '0 s:: s:: '0 
+> ~ rn s:: 0 •rl 0 ~ ........... 0 

<lJ (..) ·rl ..0 '0 •rl s:: '0 bD 0. 
> •rl '0 ~ ~ <lJ <lJ s:: 

•rl E ~ ~ 0 Q.O cO E <lJ <lJ c<:l 
~ crl 0 <lJ 0 s::: s:: a.> 0. ~ 
(..) 

~ 0 o.s:: (..) •rl •rl > rn ~ ~ 
Q) (..) 0.0 s:: E 0 CJ) +> 

•r-;> '0 ::l·rl H s:: •rl E ..0 b.O 
..0 rl .......... -j-l 0 crl ~ ........... 6 ~ s:: 

. 0 c<:l ro Q) ro +> rl (..) s:: •rl cO <lJ 
H >,s:: 0 0. C/l 0 ~ s:: H 

(..) Q) QJ·rl E •rl •rl •rl +' 
•rl +> I'd H '0 +' H E CJ) 
~ ro '"d~ Q) 0 (..) Q) 0 

Date ro r-i s:: 0 s:: -j-l ~ ar. 0. '0 b.O 
~ ·rl roo •rl 0 ........... <lJ 0. ..0 Q) 
t(.) a:l ::C:<.> ~ ~ cr: cr: ~ <t: ~ 

Pri., ?eb. 19 X X X X 

r,o r:. ' ?eb. 22 X X X X X X 

rue • 1 F'eb. 2J X X X X X 

Wed. I ?eb. 24 X X X X X 

Th. , .,Ji'..eb • ..25 X X X X X 
Pri., Peb. 26 X X X X 
t;:o!'i.' !!.ar. 1 X X X X 
'.I'U~ ., tt.ar. 2 X X X X X 
Wed., ~ar. J X· X X X X 
Th., ~ar. 4 X X X X 
F'r i. , ~ar. 5 X X X 
~on., ~ar. 8 X X X X 
Tue. • )r'.ar. 9 X X x· X X 
Th., ~ar. 11 X X X X 
F'r i. , lf.ar. 12 X X X X X 
Mon., ¥.ar. 22 X X 
TUe ., ~ar. 2J X X X X 
~ed., l(,ar. 24 X X X X 
Th., ¥oar. 25 X X X X X X 
Pri., )(,ar. 26 X X X X 
~on., Mar. 29 X X X X X 
Tue., Y.ar. JO X X X X 
Wed . , ¥.ar. Jl X X X X 

':" ~ • I Apr. 1 X X X X X 
F'r i . , AJ:'r. 2 X X X X X 
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Tab l e G- - Cont i nued 

~ 
~ 

Q) •r-l 
(.) s:: S-t 
s:: s:: 0 Cl) Q) 

C\i 0 ·r-l E ~ ,..., •rl ~ •r-l >< S-t 
(/) C\i ~ ~ C\i ~ Ql Q) 
Q) ,.0 C\i '0 s:: s:: '0 ~ 3 
:> s:: 0 •rl 0 ~ '-... ~ 0 

•r-l (.) · rl ,.0 '0 ·r-l s:: '0 QD P. 
~ · rl "C.1 )...; ~ Q) Q) s:: 
(.) E )...; S-t 0 b.O C\i E Q) Q) a8 
Q) C\i 0 (lJ 0 s:: 1: Q) 0. S-t 

"'"" s::: 0 P..S::: (.) •rl ·r-l > (/) ~ .s::: 
.a ~ () P, O s:: E 0 rn ~ 

0 '0 ::S·rl S-t 1: •r-l s::: ,.0 QD ,..., '-..,.+> 0 C\i S-t --.:::. E ,..., s::: 
a8 cd (lJ ('j ~ ,..., (.) s:: •rl C\i Q) 

)...; ~ s::: 0 P. (/) 0 ,..., s::: S-t 
(.) Q) CJ·rl E •rl •r-l •r-l .w 

· rl +> 1 '0 S-t '0 +> S-t E (/) 

Date ~ cd '0)...; Q) 0 (.) Q) 0 
cd ,..., s::: 0 s::: ~ ~ C\i P. '0 tJ) 
~ ·rl C\i 0 •rl 0 '-... Q) 0.. .0 Q) 

C/) ~ ::::: o ~ :E 0::: 0::: ::::::> ~ H 

¥. o r. . ' Apr . 5 X X X X X 
rue .. Ap :-. 6 X X X X X 
I'Jec. , :...r;;r . 7 X X X X X 

Tue ., Ap r . 1 J . X X X X 
)ri e d . , .A.pr. 14 X X X X 
Th ., .A. p :-. 15 X X X X X 

.P ri ., A or . l6 X X X X X 

):on. Apr . 19 X X · x X X X 

Tu e., Ap r. 2 0 X X X X X 
'!ted. , Apr . 21 X X X X X 
Th . , Ap r. 22 X X X X X 
Fri., Ap r. 2J X X X X X X 
¥,on ., Apr . 2 6 X X X X X X 
Tue ., Apr . 27 X X X X X X 
We d. , Apr . 28 X X X 
'!'h . ' Apr . 29 X X X X 
Fri. , Apr. JO X X X X 
¥.on ., !f.ay J X X X X 
Tue •• May 4 X X X X X X 
'14'ed ., May 5 X X X X X 
Th. , May 6 X X X 

'Pr i. ' May 7 X X X X X X 
Mon. , ~3Y 10 X X X 

'!'u e • ' 'tl'.ay 11 X X X 
W~ d ., May 12 X X X 
'!'h • • '!f.ay lJ X X X X 
'Pr i . , ~ay 14 X X X X 
~on . , p.-ay 17 X X X X z 
':!"'Je •• May lE X X 
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Table H 

Instructional Objectives for the Control Group 

» 
+> 

Q) ·r-i 
C) s:: ~ s:: s:: 0 Q) Q) 
(1j 0 •r-i E +> 
rl ·r-i .p ·r-i ~ ~ 
(1j .p » (1j +> Ill Q) 

U) ,D (1j '\j s:: s:: '\j ~ ;:: 
Q) s:: 0 •r-i 0 .p "'-.. +> 0 
> C) •r-i .0 '0 •r-i s:: '\j QD p. 

•r-i ·r-i '0 ~ +> Q) Q) s:: 
+> E ~ ~ 0 b.O (1j E Q) Q) ~ 
C) (1j 0 Q) 0 s:: s:: Q) p. ~ 
Q) c 0 P.S:: C) ·r-l •r-l > U) +" ..c .,..._ » C) p.o s:: s 0 (/) +> 
.0 "'CJ ~·r-i ~ s:: •r-l E .0 QD 

.o rl "'-.,+> 0 (1j ~ "'-.. E r-1 s:: 
~ (1j a> ro -· +> r-1 C) c •r-i (1j Q) 

~ >.s:: 0 p. (/) 0 r-1 s:: ~ 
C) Q) a>·r-i E ·r-i ·r-i •r-l .p 

•r-i .p 1'0 ~ '\j +" H E U) 
.p (1j 'CH Q) 0 C) Q) 0 
(1j rl s:: 0 s:: .p 1--4 (1j 0. 'CI QD Da•es .p ·r-i (1j 0 ·r-i 0 "'-.. Q) p. .0 Q) 

Cl) a4 ::r::o ~ ::E c:: 0::: :;:::::, <:: H 

Mon., Jan. 11 X X X X 
Tue., Jan. 12 X X X X X 
Mon., Jan. 18 X X X 
Jil'ed., Jan. 20 X X X X 
Th., Jan. 21 X X X 
F'r i. , Jan. 22 X X X X X 
Mon., Jan. 25 X X X X X X X 
'I'".le. , Jan. 26 X X X 
Wed., ._Tan. 27 X X X X 
Th ., Jan. 28 X X X 
?ri., Jar.. 29 X X X X 
fyjo:1. ' ?eb. .1 X X X X 
Tue., ~eb. 2 X X 
W'ed., :'e b. 3 X X X X X X 
Th., F'eb. 4 X X X X 
¥.on. , F'eb . 8 X X X X 
'rue. ' :'eb. 9 X X X 
'fed., :'eb. 10 X X X X X 
Th .• F'eb. 11 X X X 
~o n. 1 ?"eb. 15 X X X 
W~d. I ?eb. 17 X X X 
'!'h •• .Pet. 18 X X X X 
fr i . I Peb . 19 X X X 

Jr'.C:'; . I F'eb. 22 X X X X z 
rue .• f~b. 2J X X X X X 

Wed. I Peb. 2 4 X X X X z X 



242 

Tabl9 H--Continued 

» 
~ 

<ll •.-t 
0 c S-1 c c 0 <ll <ll 
Cd 0 •.-t E ~ 

,...; .,...; ~ .,..; >< S-1 rn Cd ~ » ro ~ <ll <ll 
<ll .0 Cil '0 c c '0 ..c ;: 
!> c 0 .,...; 0 ~ '--. ~ 0 

·.-t 0 .,...; .0 '0 •.-t s:: '0 QD p.. 
~ .,...; "0 1.4 ~ <ll <ll c 
0 E >.. 1.4 0 QD ro E <ll <ll ~ 
<ll Cd 0 <ll 0 c c <ll p.. 1.4 

"l"""j c 0 o..c 0 •.-t •.-t !> rn ~ ..c 
.0 » C) P,.O c E 0 en +> 
0 "0 ~.,...; >.. c •.-t E .0 QD ,...; '--.~ 0 co 1.4 '--. E ,...; c 

"" m <ll Cd ~ ,...; 0 c ·.-t ro Q) 

>.. »C 0 p.. rn 0 ,...; s: 1.4 
C) <ll <ll·r-i e; •.-t .,...; •.-t ~ 

•.-t ~ , . '0 1.4 '0 +> 1.4 E en 
~ Cd '01.4 Q) 0 0 Q) 0 
ro ,...; c 0 c ~ H Cd 0. '0 QD Date ~ •.-t Cd 0 . ,...; 0 '--. Q) 0. .0 <ll 

U1 a:l ::r:: 0 (Z.. :E 0:: 0:: ~ ~ H 

'I'h .' ~..eb. 2 5 X X X X 
Fri •• Feb . 26 X X X X 
~on., ~ar. l X X X X X 
'I'Ue. ' ~~r . 2 X X X X X 
Wed., ~:ar. J X X X X X X 
'!'h.' ~ar. 4 X X X X X 
?ri., ~.ar. 5 X X X X X 
~..)(l, ' ~ar. 8 X X X X X X 
Tue. , Mar. 9 X X X X X X 
Th ., ¥ar. 11 X X X X 
Fri., lr':ar. 12 X X X X X X X X 
Mon., Mar . 22 X X X X 
Tue ., ~ar . 2J X X X X 
Wed., ~ar . 2/J. X X X X 
Th ., Mar . 25 X X X 
Pri ., Y.ar. 26 X X 

¥. or. . ' ~ar . 29 X X X X X 
rue .. lr~ar . JO X X X X X 
wee. , Y-2 :- • Jl X X X X X 

'!' ~ •• A?:-• 1 X X X X 

?r i ., Apr. 2 X X X X 
lf.on ., Apr . 5 X X X X 
~u e ., ) ,p; . 6 X X X X X 
·::e:. . • Apr . 7 z X X X X X X 
7~.:: . ' Apr . 1 ~ X X X X X 
:.te ::: • • Ap :-. ' ·. 

X X X X X ... -
...... ;... A ':Jr- . l5 X X X X X X 

?r.:. .. ;..-; ": ~:.:: X X X X X 
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Table H--Continued 

;:::., 
~ 

(]) ..... 
CJ s: ~ 
s: s: 0 (]) (]) 

Cd 0 •r-l E ~ 

(/) ,..-{ ·r-l +l •r-l X ~ 
(]) Cd +l ;:::., Cd +l Cl) (]) 

:> ,.0 Cd '0 s: s: '0 ..c: :: 
•r-l s: 0 •r-l 0 ~ ............ +l 0 
+l CJ ·r-l ,.0 'tj •ri s: '0 bD ~ 
CJ ·ri '0 ~ ~ (]) (]) s: 
(]) E ~ H 0 QD Cd E Cl) (]) c<:l 

"fJ Cd 0 (]) 0 s: s: <l> ~ H 
,.0 s: 0 P..S: CJ ·r-l ·r-l :> Cl) +l .s:: 
0 ;:::., CJ 0,.0 s: E 0 Cl) +J 

'0 ::S·r-l H s: ·r-l E ,.0 b.D 
,..-{ ... , :y 0 Cd ~ ............ E ,..-{ s: 

<>8 ro (J)(ij +l ,..-{ CJ s: ·ri Cd Cl) 

$.4 ;:::.,s: 0 0.. Cl) 0 ,..-{ s: ~ 

CJ Cl) Cl>·ri E · ri ·ri •rl +l 

•r-l +l 1'0 ~ '0 +l H E Cl) 

+l Cd 'OH (]) 0 CJ (]) 0 
Cd ,..-{ s: 0 s: +l ~ Cd 0.. "0 Q0 

Date +l ·r-l Cd 0 ·r-l 0 ............ (]) 0.. ,.0 Cl) 

CIJ , m ::Z:::CJ li. :?: ~ 0::: :::> < ~ 

)':on. Apr. 19 X X ·x X X X 

rue .. Apr. 20 X X X X X 

'l('ed., Apr. 21 X X X X X 

Th., Apr. 22 X X X X X 

Pri., Apr. 2) X X X X X X 

¥.on., Apr. 26 X X X X X X 

TU"! •• Apr. 27 X X X X X X 

lfe d. , Apr. 28 X X X 

Th ., Apr. 29 X X X X 

Fri., Apr. )0 X X X X 

Mon. , b':ay ) X X X X 

'!'Ue., May 4 X X X X X X 

'¥fed., ~ay 5 X X X X X 

Th., lr',ay 6 X X X 

'Pr i . , May 7 X X X X X X 

Mon., 1'!1ay 10 X X X 

TUe., ~ay 1l X X X 

Wed., May 12 X X X 

~ h .' lr!ay 1) X X X X 

?r i., ~ay 14 X X X X 

!f, on . , 1t.ay 17 X X X X ./. 

~ue •• May 18 X X 



APPENDIX J 

DESCRIPTION OF THE CCD~ SENSORY-MOTOR PROGRAM AND 

LESSON PLANS FOR THE EXPERIMENTAL GROUPS 



Description of the CCDE Sensory-Motor Program and 

Lesson Plans for the Experimental Grouns 

The lesson plans for the experimental groups 

consisted of deep pressure tactile stimulation, 

developmental exercises, and crawling patterns. These 

lessons were designed to meet specific objectives--to 

i mprove static and dynamic balance, bilateral coordina

tion, hand-eye upper body coordination, motor planning, 

righ t-left discrimination, reaction/movement time, upper 

limb speed/dexterity, abdominal strength and power, 

wh ich were identical to the objectives of the control 

groups. The experimental groups' classes were held for 

J O mi n utes at the same class period as that of the 

c on t rol group s . A description of the CCDE Sensory

' otor Progr am utilized in this study as well as sample 

lesson plans for the experimental groups are presented 

in Appendix J. 

2 45 
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Developmental Exercises 

The developmental exercises were presented in the 

following sequence with a different number of repetitions 

of each exercise, depending on the attention span and 

fatigue level of the children as well as their mastery 

of the exercises. The developmental exercise segment of 

the sensory-motor program comprised approximately 10 

minutes of the JO-minute physical education class. The 

children , dressed in regular school clothes, entered the 

stage area which was enclosed by two folding partitions. 

Shoes, socks, and belts with large buckles were removed 

during each lesson. 

The following exercises were performed in sequence 

beginning in supine hook-lying position with the hands 

fisted, arms inwardly rotated , elbows flexed and held 

tig. tly against the ribs. Blindfolds were used on some 

days as indicated in the individual lesson plans. The 

exercises were cued in response to a startle sound made 

by blocks accompanied by loud, verbal commands. 

1. Tuck 

Supine hook -lying position with arms diagonally 
across c est . Bring the head and knees to the 
midline of the body with the hands fisted and 
ar~s a dducted tightly on the chest. Flex feet 
ar. d curl toes do.vrnvard . Eyes ga ze downward . Hold 
5 seconds . Cue : Tuck, Relax . 



2. Prenatal Release 

Supine hook-lying position with arms diagonally 
across chest 
rtub the arms gently across the upper chest and 
diagonally from the chest to the abdomen. Rub 
one arm at a time then both together. Rub legs 
gently together ~hile arms move slowly in an 
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up and down motion. Eyes gaze straight forward. 
Continue 60 s e conds. 
Cue : Legs together, Right arn, Left arm, Both 
arns, .Kelax. 

J. Tuck , Push, Point Toes 

Supi~e hook-lying position with arms diagonally 
acros s chest 
Tuck ( Follo·~, directi Jns for Tuck exr rcise). Pus:1 
( P2r :ially extend the le g s to a 4 5 degree angle). 
Toes (Point toes dovm·Nard) . Flex and in'Nardly 
rotate s houlders; lift head off the floor during the 
entire exercise . Hold each position 5 seconds. 
Cue : Tuck, -Push;_ Toes, H elax . 

j 

C~· 



4. Tuck and Extend 

Supine hook-lying position with arms diagonally 
across chest. Tuck (Follow directions for the 
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Tuck exercise). Extend (Extend the legs 180 degrees, 
pointing the toes and lifting them slightly off the 
floor). Extend the arms parallel to the legs. Lift 
head off the floor. Assume hook-lying position 
ready for the next repetition. Hold each position 
5 seconds. Cue: Tuck, Extend, Relax. 

5. Tuck , Rock, and Sit 

Supine hook-lying position with arms diagonally 
across chest. Tuck (Follow directions for the 
Tuck exercise). Rock (Remain in tuck position and 
rock back and forth). Sit (Extend legs, kicking 
to a sitting position). Keep arms on chest. 
Hold each position 5 seconds. Cue: Tuck, Rock, 
Sit , Relax . 
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6. Tuck and Sit 

Supine hook-lying position with arms diagonally 
across chest. Tuck (Follow directions for Tuck 
exercise). Sit (Extend legs, kicking to a sitting 
position). Keep arms on chest. Hold each position 
5 seconds. Cue: Tuck, Sit, Relax. 

0 

~ -----~<' 

7. Prone Extension 

Prone-lying position (on the abdomen) with arms 
adducted, hands in a fist, elbows flexed and held 
tightly against the ribs. Extend the neck, trunk, 
and legs with the toes pointed. Outwardly rotate 
shoulders with fists held shoulder height. Keep 
elb ows close to the trunk. Eyes gaze upward, if 
not using a blindfold. Keep feet 1 inch from the 
floor. Hold 5 seconds. Cue: Up, Hold, Relax. 



Crawling Patterns 

Three specific crawling patterns: (a) basic, (b) 
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h omolateral, and (c) cross-pattern, were introduced in 

the sensory-motor program. These crawling patterns were 

presented for approximately 10 minutes at each session. 

All crawling patterns were done in prone position with 

all body parts on the floor. The basic crawl was done 

f or the first 7 weeks of the experimental period. The 

h omolateral crawl was done from the eighth to the eleventh 

we ek of the 15-week experimental period. The cross

pattern crawl was done from the twelfth through the 

f ift eenth week. The children crawled in the school 

cafe t eria on a hard, smooth, linoleum surface which 

provi de d t h e essential tactile sensations recommended 

b y Sn a p p (1979). Other environmental controls included 

t h e over head lights turned off and window shades drawn. 

The bas ic crawling pattern, which is detailed in 

th e nex t sect i on , wa s t a ught in a specific sequence. 

A: t e r t he c h ildr en performed the pattern correctly, they 

cra Nled i nde p enden t ly while wearing blindfolds. Thus, 

v is ual stimuli was n ot used to g uide or structur e the 

crawling p a tterns . Ch ildren cra wl ed continuously at 

t e ir own pace ba ck and for th a cross th e l a r ge room. 

3oundary cones wer e us ed to enclose the a r ea and prov i de 
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tactile cues for changing directions when children 

were blindfolded. The distance crawled each day varied 

with the functional ability of the students. Distance 

goals were set at each sesson and appear tn the indivi

dual lesson plans; however, students crawled the 

specified time allocated for crawling even if the daily 

goal was exceeded. 

Teaching the Basic Crawl 

The basic crawl was taught by a patterning technique 

whi ch required sequential component movements to be 

practiced by visual, auditory, tactile, and kinesthetic 

cues. The first phase included visual and verbal cues 

given by the instructor (demonstration). The second 

pnase comprised manual guidance of the lower extremities 

done one at a time by a student partner while the 

instructor gave the following verbal cues: (a) Turn it 

out , ( b ) F 1 ex , ( c ) P u 11 i t up , ( d ) Push , and ( e ) Touch 

toes . The patterning cues for the upper extremities 

were done one arm at a time by the student. The 

instructor gave the following verbal cues: (a) Turn it 

out, (b) Reach up , (c) Pull, and (d) Put it away. The 

third phase included verbal cues g iven by the instructor 

Nhile the students were blindfolded. The basic crawl, 

·s .g this technique , required approx imately 4 weeks of 
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instruction. Thereafter, the students crawled 

independently with occasional manual guidance given by 

the instructor for students who were not performing the 

pattern correctly. 

Patterning of the lower~ extremities, done one leg 

at a time, was executed from a prone-lying position with 

the toes touching and arms flexed and under the trunk. 

Patterning the basic crawl included - the following move

ments of the lower extremities: (a) outward rotation of 

the leg at the hip, (b) flexion of the ankle, (c) flex

ion of the knee and hip keeping the hip, leg, and foot 

on the floor, (d) extension of the leg at the hip, and (e) 

inward rotation of the hip to the initial position with 

the toes touching. The arms were patterned, one at a 

t~me , with the following moveme~ts as the face turned 

toward the advancing extremity: (a) outward rotation of 

the shoulder , (b) upward extension of the arm, (c) down-

ard pull until the hand reaches the shoulder, and (d) 

inward rotation of the shoulder placing the fist against 

t e chest under the shoulder. Following mastery of 

patterning one extremity , both arms were used simul

taneously . 

The bas ic crawl involves a bilateral pull with the 
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upper extremities on each alternating flexion (push) 

of the lower extremity. The face is turned toward the 

direction of the flexed lower leg with visual tracking 

of the extended hand. 

B2sic Crawl 
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Homolateral Crawl 

The homolateral crawl was presented following the 

basic crawl for 4 weeks near the midpoint of the 

experimental period. The homolateral crawl was taught 

by demonstration without individual patterning of the 

limbs as used for the basic crawl. The students pract

practiced the homolateral crawl while wearing blindfolds, 

and later with vision toward the extended upper extre

mity. In the homolateral crawl the right arm and right 

leg move simultaneously, and the left arm and left 

leg move simultaneously. The face is turned toward the 

direction of the advanced upper extremity. The head 

moves from side to side as each arm is used. Students 

practiced the homolateral crawl while wearing a blind

fold , and later visually tracked the extended hand 

on each side. The body remained horizontal on the 

crawling surface. 
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Homolateral Crawl 



Cross-Pattern Crawl 

The cross-pattern crawl was presented following 

the homolateral crawl during the last 4 weeks of the 

experimental period. The cross-pattern crawl was 

taught by demonstration without sequential patterning 

of the limbs. The students practiced the pattern 

while wearing blindfolds, and later with vision 
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toward the extended upper extremity. In the cross

pattern crawl the left arm and right move simultaneously. 

The face is turned in the direction of the arm executing 

the pull. The eyes track the extended hand as the body 

advances. A pushing-pulling movement is done with the 

right .arm and left leg simultaneously. All body parts 

remain in contact with the floor. 

; 

w 
0~ w 

J! 

t l ~ 
~· ~~ 



Deep Pressure Tactile Stimulation 

Deep pressure tactile stimulation of 8 to 10 

pounds intensity was applied with the thumb, knuckle, 
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or several fingers held closely together pressing down

ward as a unit on specific areas of the body. Each 

application of pressure was sustained at least J 

seconds in duration. There was no massage or circular 

movement associated with pressure. This portion 

sensory-motor program comprised approximately 10 minutes 

of the JO-minute class. Pressure was administered by 

the instructor to each child during this 10-minute 

period. Concurrently, pressure was administered by a 

student partner or by the child himself as the 

instructor verbally cued the different body parts to 

receive pressure. Pressure was administered by differ

ent student partners each day. The children creceived 

pressure while in prone-lying position and while 

sitting "Indian" style. 

The following areas were stimulated, one at a 

time , in the following order: (a) on the back, 1 inch 

laterally from the spinal column from the cervical to 

the lumbar vertebrae, (b) on the palms of the hands, 

( c) on the volar or palmar and dorsal surfaces of the 
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forearms, (d) on the anterior, posterior, and lateral 

portions of the thighs, and (e) on the sole, heel, and 

medial arches of the feet. Each area of the body to 

receive pressure was cued verbally by the instructor. 

The children received deep pressure tactile stim

ula t ion by a partner or self-pressure and pressure by 

the teacher in each specified area during this segment 

of t he sensory-motor program. 



Concept a 

ExperL~ental Group Lesson Plan 

Deep pressure tactile stimulation 
Developmental exercises 
Patterning basic crawl 

Objectives, Demonst~ate understanding of pressure by 
being able to relax when pressure is 
administered. 

Procedures a 

Lessons 

10 minutes 

5 minutes 

10 minutes 

Perform developmental esercise: Tuck on 
cue. Understand verbal cues "Turn it out", 
"Flex", and "Pull it up" in patterning the 
lower extremities on the basic crawl. 

Children enter room and sit against the wall 
"Indian" style behind a carpet square. Remove 
shoes, socks, sweaters, coats, jackets, and 
large belts. Check roll. 

Pressure by instructor; children lie in prone 
position with arms at sides. Pressure is 
given to the following areas: back, and poster
ior surface of the legs. Students are 
to keep eyes closed during pressure. 

Develon~en~al exercises 
Tuck- io repeti ti ons. 
Stress lifting the head to touch the knees. 
Manual guidance is provided for those who 
have difficulty. 

Patterning basic crawl 
Teach the patterning cue "Pull it up''. Pattern 
the lower extremities with the cues: "Turn it 
ou t" ,' Flex", '"Pull it up". 15 repetitions. 

Pw'ateriata &: Blocks , carpet squares. 
Equipment 

D:l tea Wednesday, February J, 1982 
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Concept a 

Objectives a 

Procedures a 

Lesson a 

14 minutes 

5 minute s 

6 minute s 

~ateriala & 
Equi pm ent 

[)at e I 

Experimental Group Lesson Plan 

Deep pressure tactile stimulation 
Developmental exercises 

Demonstrate knowledge of pressure by exerting 
the correct amount of force in appropriate 
areas on a partner. 
Perform exercises cued by a tape with 
a smooth transition between exercises. 

Select proper name tag. Remove shoes and socks. 
Lie in prone position awaiting pressure with 
music accompaniment irom "Lullaby from the 
Womb." Stickers are awarded to children 
who perform developmental exercises correctly 
with a fast reaction time. 

Press~e by instructor on posterior body 
surfaces with children in prone position. 
Pressure by student partner on posterior body 
surfaces with children in prone position. 
Self pressure on hands, feet, ~~d upper legs. 

Developmental exercises: Tuck, Tuck & Extend, 
Tuck Rock & Sit, Tuck & Sit, and Prone Exten
sion cue d by a tape recording. 4 repetitions. 
Ins t ruc t or enhances auditory cues with blocks. 

Basic crawl with blindfold. 
Children crawl independently over a distance 
of 20 fe e t. 

El oc ks , t ape r ecor der, t ap e s , blindfolds , 
boundary c ones. 

h'ednesday, March J , 1982 
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Concept a 

Objectives• 

PN:lcedures a 

Lesson a 

15 minutes 

7 minutes 

J minu~es 

¥.a teria!'11 & 
Equip:nent 

r:n te 1 

Experimental Group Lesson Plan 

Deep pressure tactile stimulation 
Developmental exercises 

Perform pressure on partner in the appro
priate areas with the aid of the back strip. 
Improve endu=ance and muscular strength by 
increasing the repetitions of each develop
mental exercise. 

As each child enters, he is given a back 
strip (piece of cloth J inches wide with a 
string around the neck). Shoes and socks 
are removed and the student lies quietly 
in prone position with eyes closed. Stick
ers are awarded for the students who excel in 
the developmental exercises. Check roll. 

As instructor applies pressure to the back 
the back strip is adjusted to the center of 
the back. 
Pressure on back by partner using the back 
strips as guides to the correct placement of 
the thumbs. Instructor gives verbal direction 
directions in the use of the backstrip. 
Pressure on hands, feet, and legs by partner. 

Developmental exercises with blindfolds. 
Tuck, Tuck & Extend (pushing from the wall), 
Tuck Rock & Sit, Tuck & Sit, and Prone 
Extension. 7 repetitions. 

Self pressure on hands, feet, arms and legs. 
Self pressure is accompanied by tape: "Lullaby 
fro m the Womb." 

Bli nd f ol ds , back strips, 
tape, blocks. 

Mon day , March 29, 1982 

tape recorder, 
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Concept a 

Objectives, 

Procedures a 

Lesson, 

10 minutes 

4 minutes 

Experimental Group Lesson Plan 

Deep pressure tactile stimulation 
Developmental exercises 
Homolateral crawl 

Administer pressure in the correct areas 
using the back strips. 

·. 

Increase the speed of reaction time on the 
developmental exercises. 
Perform the homolateral crawl correctly. 

Children sit by the stage area and remove 
shoes and socks. When entering the stage 
area each child receives a back striu. 
Children find partners and await the.verbal 
cue of the instructor to begin pressure. 
Check roll. 

Pressure on the back is applied by the instruc
tor concurrently while children a~~inister 
pressure to their partners. Areas to receive 
pressure include the back, legs, arms, feet, 
and hands. 

Developmental exercises. 
Tuck, Prenatal Release, Tuck & Extend, Tuck 
Rock & Sit, Tuck & Sit, and Prone Extension. 
2 repetitions. 

Homolateral crawl. 
11 ninutes Children perform homolateral crawl with blind

folds. Children work in partners with one 
person manually assisting the other by guiding 
the lower extremities. 

~~teriats & Tape recorder, tape, blindfolds, back strips. 
Equipment 

oa te J Wednesday, April 7, 1982 
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Concept a 

Objectives a 

Proceduress 

Lesson a 
10 minutes 

7 minutes 

8 minutes 

r.·atcria!i:a & 
Equipment 

Dates 

Experimental Group Lesson Plan 

Deep pressure tactile stimulation 
Developmental exercises 
Cross-pattern crawl 

Apply pressure in correct areas holding 
each pressure point at least J seconds. 
Perform developmental exercises with a 
smooth transition between each exercise. 
Perform correct cross-patter~ crawl with 
vision toward the extended upper extremity. 

Children sit by stage and remove shoes and 
socks. On cue as the tape "Lullaby from the 
Womb" be gins, children assume a prone-lying 
position_with eyes closed. 

Pressure by instructor on back, arms, and legs. 
Self pressure on hands and feet. 
Brisk rubbing on arms and legs done by 
students. 

Developmental exercises 
Entire sequence of 7 exercises 
2 sets of 4 repetitions each. 
Emphasize quick transition between exercises 
and 100% participation by all students on 
each exercise. Blindfolds used on develop
mental exerci ses . 

Independent crawling 
cross -pattern 
Manua l guidan c e is provided on lower extremiti es 

for children who are having difficulty with 
coordination of arm and leg patterns. 

Blocks, tape recorder, tape, blindfolds. 

Tuesday, May 4, 1982 
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APPENDIX K 

LESSON PLANS FOR THE CONTROL GROUPS 



Lesson Plans for Control Group 

The regular physical education program was con

ducted in the gymnasium and/or asphalt slab area at 

Crockett Elementary School, San Marcos, Texas, for 

the same time period as the experimental group. The control 

groups' classes were held for JO minutes duration. The 

lessons consisted of warm-up exercises and stunts, low 

organization games, skill practice done at teaching 

stations; obstacle courses and rhythmical and movement 

exploration activities. The control groups' activities 

were conducted according to the San Marcos Independent 

School District Physical Education Curriculum Guide for 

Grades K-1 (Burruss & Cobarruvias, in press). The 

regular physical educati~n teacher compleded daily lesson 

plans according to the objectives in the San Marcos 

Independent School District Physical Education 

Curriculum Guide. These objectives coincided with those 

formulated by the investigator for the sensory-motor 

program . The lesson plans for the control group are 

presented in the next section. 
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Control Group Lesson Plan 

Concept a 

Objective a 

Jarm-up actititiess 

Lesson a 

Equipment a 

Dates 

Fitness & Ball Handling 

Children will experience activities 
designed to improve their fitness 
level and ball-handling skills 

Record: A Fifth of Beethoven 
from album Learning by Doing, H. B.Glass 

Station I Sit-ups 
Station II. Flexed arm hang 

from chinning bars 
Station III. Bench push-ups 

on chairs 
Station IV Jogging circle 
Station V Seal Crawl on mats 
Station VI. Bouncing and catching 
a utility ball. Teacher encourages 
various ways of using ball varying 

amount of force utilized 
Station VII. Foam Balls. Children 
throw foam balls onto the walls nd 
attempt to catch the rebound 
Station VIII. Tennis Balls. 
Children stand in scattered for-
mation, each with a tennis ball. 

Each child catches the tennis ball 
as it reboun ds from the floor either 
with one or - two hands 

Mats, Mat racks, chinning bars, 
chairs , cones, utility balls, 
tennis balls, foam balls. 

Fe br uar y J , 1982 
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Control Group Lesson Plan 

Concept. 

Objective, 

jarm-up actitities1 

Lesson• 

Equipments 

Date 1 

Manipulative skills--throwing and 
ball handling 

Children will participate in 
activities which will enh2nce 
their ability to manipulate bells 
of various sizes. 

Six s mal l containers of tennis 
balls are spaced evenly around 
the gymnasium. Children find 
their personal space and g o to 
n earest container to get one tennis 
ball.In their personal sp2ce they 
~re encouraged to do different 
stunts and activities by themselves 
with one tennis ball. Children 
are prompted by the teacher if 
necessary. Creative responses 
are praised verbally. 
Example s ·include: a) arm circles 
with the ball in one hand, b) hold 
the ball unde r the chin while per
for ming the head to toes exercise, 
c) Superman exercis e with ball 
hel d in both hands in front of the 
face, d) push ball between hands 
held · in front of thP. .chest, e) 
squeeze the ball with alternating 
hands, f) ~ick up ball between 
two feet, g ) pick up ball with 
chin from floor, h ) carry ball 
under arm while jumping in a circle. 

Game : Barrel Ball. Children stand 
behind orange circles attemp t ing to 
thr ow balls into the barrels in 
th e center of the circle for 
specified time periods . 

Tennis balls , containers, bar~els. 

February 16, 1982 
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Control Group Lesson Plan 

Conce.pt t Body Awareness-Body Surfaces 

Objective a Children will participate in various activi
ties that will enhance their awareness of how 
the body moves on different body surfaces. 

Lessons 

Explanation of activities at the various 
stations: 

1. 

2. 

J. 

4. 
s. 
6. 

?. 

8. 

9. 

10. 
. 12. 
lJ. 

14. 
15. 

Balance beam. Children move on the 
front body surface 
Tripple beam. Children will "spider
walk11on either side of the beam. 
Ropes and cones. Children move under 

ropes on the back body surface. 
Mats Combat crawl 
Tunnel. Blue barrel with mats. Children 
crawl through 
Plank. Children s-c:oot across olank 
on their posterior body surface 
Tires. Children Crawl through the maze of 
tir es . 
Tall balanc e beam . Children pull them
selves on the front body surface 
Mat mountain. Tumbling table. Children 
cr~wl up an~ roll do~1 the tumbling ~able. 
Mat tunnel. Children crawl throug h tunne. 
White mats (2) Children creep across . 
Red and blue mats . Children Crab walk 
acro~ . ss 

Belly crawl under tall. b earn 
Gray mats . Seal crawl 

Equipmentsl6. 
17. 

Groovey loops. Children do the Bear wa.lk 
Extra long r opes . Children pull body along 
rope using arms only. 

Date 1 

18. Thick mat , for ward roll 
19. Gray mand blue mat . Log roll 
2 0 . Red and blue mats. Knee walk holding ankles 

3.I'Ch 4 1 1982 
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Control Group I~sson Plan 

Concepta Throwing for accuracy 

Objective 1 Children participate in activities 
designed to improve their throwing 
accuracy. 

Jai~-up actitities 1 Head rotations 
Shoulder rotations 
Scissor jumps 
Straddle jumps 
Sit-ups 

Lessonz 

Baby twister 
Push-ups 

Station I. Target t!.rowing. (Overhand) 
Children throw at a target on the flo or . 
Tires are placed at varying distances. 
Children are in line formation 
Each child retrieves his own beanbags 
and brings them to next person . 

Station II. Target throwing (Unde rhand) 
Children throw at a target on the wall 
Children's lines are situated at varying 
distances from the wall. 
Each c itild retrieves his own bH .. nbags 
and brings the m to the next person. 

Station III. Throwing beach balls through 
a suspended target . 
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Children throw beach balls through rgr oove y 
loops attached to the top of the bars 

Equipment a 

~te 1 

Bean bags, tires, groovey loops, beach 
balls, wall targets, bars . 

April lJ , 1982 



Conceptt 

Objective a 

Control Group Lesson Plan 

Low organization games 
Locomotor skills 
Arm & Shoulder strength 

Children participate in activities 
to enhance their ability to follow 

actl.t~tl'es• rules and play cooperatively in games 
Jaz~-up - • of low organization 

Lesson a 

Equipment : 

oa te. 

Sit-ups 
Push-ups against wall 
Baby twister 
Straddle toe-touch 

Game: Hot Ball (Outside) 
Children stand in a circle passing 
five or six balls around the circle. 
Sound a signal . Children holding the 
ball at that time step back and run 
clockwise around the circle back to their 
place. Each signal a different loco
motor step is cu ed . If a ball falls 
ou ts i de the circle, children must sit 
down facing outside the circle. 

Game: Mem ory Cones (Outside) 
Cones c.re sea ttered arour:.d the F' lab. 
with three or four items under each con e . 
Children hold a bandana between partners 
(in pairs) and skip to a con e designated 
by the teache~ . They identify the 
ob jects and re membe r them . If they 
correctly identify the objects when 
they return to the teacher , they g·e t a 
s mall mark on their fingers . Thr e e 
marks earn a chance to go across the 
monkey bars . 

Cones, items , marker , bancanas , foa m ba __ s . 

April JO , 1982 
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APPENDIX L 

MATRICES OF MEAN DIFFERENCES INDICATING CONTRAST . 

RATIOS AND TUKEY B FORMULA 
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Formula for Calculation of the Contrast 

Ratio for the Tukey B Tests 

f=(l2) 
i 

Number 
of 

Cells 

(112) 
q 

Degrees 
of 

Freedom 
of 

Mean Square Within 
(Error Term) 

n (15) 
Number in 

each cell 
Mean Square 
Error Term 

.01 value in 
Studentized Range 
Table (Winer, 1972) 
is 5.44 (p. 871). 

Sample 

Contrast Ratio Formula for the Imitation 

c 

of Postures Subtest 

(12) (112) 
i q -

5. 44 

(5.44) 

/
8 . 46151 

15 
\J,------J . 5641006 

. 751066 J 

4. 085 
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